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Restrictive Practice
In  order to help the national effort during the w ar, 

everybody in  industry agreed to renounce restrictive 
practices. Y et now, although there is not exactly a 
peaceful atm osphere surrounding the international 
political situation, the G overnm ent are proposing to 
impose upon industry a lim itation of dividend pay­
m ents fo r the next three years. They do so as a 
gesture tow ards com bating inflation, instead of 
tackling the m ajo r problem  o f national extravagance. 
F o r example, the increased am ount paid since the 
freeze, said to be 0.06 per cent, o f the national in­
come, is but a “ flea-bite ” com pared with the loss 
on the ground-nuts scheme. The situation which 
caused this proposal has been well expressed by the 
Federation of British Industries in a Press release 
which sta te s: — “ The adverse balance of overseas 
paym ents, which has been aggravated by a rise in 
cost of im ported m aterials and foodstuffs, m ust be 
redressed. This will involve an increase in exports 
or a reduction in im ports and both present serious 
difficulties. Dom estic prices have been affected by 
the rise in cost o f im ports but the m ain inflationary 
pressure derives from  the high level o f spending 
which has itself been inflated by the needs of defence 
and the scale o f G overnm ent expenditure generally. 
In short the to tal ou tput o f goods and services in 
this country is insufficient to  m aintain the present 
level o f consum ption (including capital outlay). 
There can be no remedy for this in the long term 
except higher productivity or reduced consumption. 
Y et this—the crux of the problem — received scant 
attention from  the spokesmen of the G overnm ent 
who produced no policy to try to achieve these 
ends.”

Foundry owners need incentives just as much as 
the operatives, bu t the new proposal removes the 
motive fo r progress. There is an inference that 
profit is som ething anti-social, and that hats should 
be taken off to those whose com m ercial careers end 
in Carey Street. The technical hazards to be 
associated with the foundry industry are sufficiently 
onerous w ithout the knowledge that, no m atter how 
successfully the concern is conducted, the rew ard will 
be a “ lem on.” F o r a num ber of sections of the 
industry, order-books are overflowing, raw  m aterials 
are scarce and expensive, and labour is being in­
creasingly difficult to find and retain. Only the well- 
organised concerns, headed by enthusiastic and am ­
bitious leaders can establish a proper economic 
policy. The two principal factors are the stability 
o f the enterprise and adequate profits, the latter 
being essential for the institution of the form er. 
M oreover, w hat appears to  be glossed over by the 
authors of the scheme is the fact that the money 
from  dividends is exactly the same as income from  
any other source, and buys less and less with each 
succeeding year.

Very fortunately fo r this country, there is am ongst 
foundry owners, as w ith m ost other industrialists, an 
inherent urge to progress. Despite the tem porary 
(we hope) restriction on dividends, they will still 
pursue the custom ary path  o f striving to  m ake each 
year a better showing than the last. This, o f course, 
is essential fo r the prosecution of the export busi­
ness coupled with the added burden of rearm am ent. 
The overcoming of day-to-day troubles will keep the 
foundry executive’s m ind off the stabilised rew ard 
for his efforts.

E
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German Foundry m en’s Association
A n n u a l General M eeting

As previously announced, the 42nd annual general 
meeting of the Verein Dcutscher Giessereifachleute 
will be held from Septem ber 27 to 29 in  Düsseldorf. 
The following program m e has been arranged.

Thursday, Septem ber 27.— (In the large dining hall 
of the Eisenhüttenhause 27 Breitestrasse. Professor H. 
Jungbluth presiding.).—3 p.m. Film Show— “ Modern 
American Sand-handling 3.30 Mr. H. Herschenz on 
“ Tests on Synthetic Sands ” followed by contributions 
from  Mr. J. Rembold and K. H ouben; 4 p.m. Dr. M. 
Beilhack on “ Recent Progress with the Ccment-sand 
Casting Process ” and at 4.30 Dr. H. Gries on “ Cement- 
sand Practice.” At 6 p.m. there will be supper at the 
Bcnrather Hof.

Friday September 28.— (In the Robert Schumann 
H all, Exhibition Park, Dr. C. W. Pfannenschmidt pre­
siding):—9 a.m. Mr. E. Miclccl on “ The Strength 
Properties of M alleable Cast Iron 9.30 D r. O. W erner 
cn  “ The Application of Spectro-analyses in  Foundry 
Practice 10 a.m. Dr. K. Fink on “ The Analysis of 
Bending Stresses in Cast M aterials 10.45 American 
Film  Show “ Principles of Foundry Gating Technique ” 
with a commentary by Mr. Ph. Schneider. At noon 
there will be luncheon (ladies invited) followed at 2.30 
p.m. by the annual general meeting.

Continuing a t 3.30 p.m. there will be papers by 
Professor M. W eller “ The Executive and the Spoken 
W o rd ” ; 4.30 Mr. L. Brandt on “ The Rôle of the 
Executive in G erm any’s Future.” At 8 p.m. a dinner- 
dance and cabaret a t the “ Rheinterrasse ” is arranged.

Saturday, September 29 (Meeting to be held at the 
Robert Schumann Hall, Dr. K. Roesch presiding). 10 
a.m. D r. W. M agers on “ M odern C ore-drying” ; 10.30 
Mr. H. Heim ann on “ Melting P rac tice” ; 11 a.m. Dr.
E. Lanzendôrfer on “ Heat-treatm ent 11.45 a.m. 
Professor E. Piwowarsky in “ Moulding and Foundry 
Practice in Pre-Christian Times ” followed at 1 p.m. 
by luncheon a t the “ Rheinterrasse.”

A ladies programme has been arranged for Friday, 
September 28, starting with luncheon with the members, 
followed by a fashion parade a t “ Melodie ” and end­
ing with the dinner-dance at the “ Rheinterrasse.”

Readers desiring to participate should write for details 
to Dr. Hugo, 167 H ansa Allee (Gusstahlwerk Ober- 
kassel) Düsseldorf Oberkassel, Germany.

M r . M a r c e l  C h a u s s a in .

Mount Pleasant Post Office
Last Friday afternoon, the Post Office at M ount 

Pleasant, where astronomical quantities o f parcels and 
letters are dealt with, was visited by o u r representative. 
The showpiece was, of course, the underground rail­
way connecting LiverpooL Street and Paddington. The 
most interesting features from  the industrial point o f 
view were the mechanical-handling contrivances, 
though most o f them  deal with light and bulky loads. 
One type which appeared to  be new was an  inclined 
slotted 'skid beneath which ran a belt carrying special 
upright fingers projecting through the slot.

In the parcels section, which is a  war-dam aged build­
ing, the floor appears to be o f a  magnesite composition. 
For certain movements, ordinary well-made wheel­
barrows are used. A t one time, they were provided 
with rubber-tyred wheels, but these have now been 
discarded in favour o f plain cast-iron wheels, to meet 
the preferences o f the m en using them. Thé problems 
facing the Post Office are exactly the same as with 
private industry—mainly, recruitm ent o f man-power 
and difficulty in obtaining building licences—yet the 
work goes on and moreover goes on most efficiently.

Conference Paper Author
M arcel Chaussain

M arcel Chaussain, A uthor 
of the French Exchange 
Paper presented to the I.B.F. 
Newcastle-upon-Tyne con­
ference, which is printed on 
the facing page, was born 
a t Villeneuve-sur-Allier in 
1907. He holds the title of 
ingénieur awarded by the 
Conservatoire N ational des 
Arts et M étiers in 1933. Mr. 
Chaussain was appointed 
some years ago as engineer 
and research manager at 
the laboratories of Usines 
St. Jacques de M ontluçon of 
the Companie des Forges de 
Chatillon Comm entry et 

Neuves Maisons, and is a t present still serving in tha t 
capacity.

Follsain W ycliffe Extension
The first stages o f a  m ajor expansion scheme, which 

will eventually provide increased employment, have 
now been put into operation at Lutterwortii by Follsain 
Wycliffe Foundries, Limited, the oldest engineering 
works in the town. The company have acquired from 
George Spencer, Limited, the large m odern building, 
formerly used by the Raleigh Company as a  canteen, 
and ali the intervening land.

P art o f this building is already in use as a  drawing 
office and the rem ainder is to be used partly as a store 
for the firm’s thousands o f  patterns and partly  as a 
machine-shop. A  spokesman fo r the company states 
that when the rem oval has been completed the present 
m achine-shop in the main works will be used as a 
finishing shop and the foundry will be extended into 
the present finishing shop.

Im portant items o f new equipm ent include two addi­
tional two-two Sesci pulverised-fuel-fired melting fu r­
naces, which will enable the weight o f metal now 
being melted to be nearly doubled, and a  new annealing 
furnace.

Among the amenities to be provided fo r employees, 
many o f whom m ay have thirty years’ service with the 
company, is a canteen, a  sports and social club, and 
ultimately a sports ground.

Parallel with these developments a t Lutterworth, 
where the original Wycliffe foundry was established 
in 1906, is an expansion program m e being carried ou t 
by the com pany’s wholly-owned subsidiary Varatio- 
Strateline Gears, Limited, in  their factory a t Slough.

New Abstract Service
The British Steel Founders’ Association through its 

research and development division are  giving an excel­
lent service to their members by the periodic issue o f 
abstracts o f germane technical literature. These are 
set ou t under nineteen headings and are clearly and 
concisely written. Sufficient is given to indicate to 
the reader whether o r no t it is worthwhile to study the 
original. Whilst, obviously, this publication is not for 
general distribution, no doubt research bodies and the 
like will be favoured with copies on writing to the 
division a t Broomgrove Lodge, Broomgrove Road, 
Sheffield 10.
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P la tin u m -P la tin u m /R h o d iu m  T h erm o ­
couples and their Industrial Applications*

B y Marcel Cliaussain 
Official Exchange Paper from the Association Technique de Fonderie

In  the temperature range between  1,000 and  1,700 deg. C., the m ost suitable measuring instrum ent is 
still the platiniun-platinum  I rhodium , therm o-electric pyrometer. The first researches o f L e Chatelier 
in 1887' determ ined the com position o f the platinum -platinum  ¡rhodium  10 per cent, thermocouple,~ 
which has been retained to the present day. Since Le Chatelier, the technique and instrum entation o f  
the m ethod  have been m uch improved, but, in France at least, the available bibliography on the subject is 
still scanty. Sourdillon and R o le t3 have studied th e  behaviour o f therm ocouples in service: apparent 
variation o f the electrom otive force, appearance o f parasitic couples, corrosion and corrosion-protection 
o f the wires. The m ost im portant researches and developm ents have originated in the U nited States, 
and have substantially m odified both current m ethods, and the technique. The present Paper has thes 
object o f defining and determ ining the conditions ensuring m axim um  accuracy in temperature measure­

m ents with p latinum -platinum  / rhodium  thermocouples.

Form erly, only direct calibration was u se d : a
therm ocouple was connected with an instrum ent 
m easuring the e.m.f. C alibration consisted in deter- 
mining the e.m.f. corresponding to  a  num ber of 
“ fixed points ” from  which a tem perature curve 
was plotted against the e.m.f. values.

Repeated calibration enabled the variations of 
the e.m.f. of the couple to be com pensated, but 
continued use of the therm ocouple wires introduced, 
as dem onstrated by Sourdillon and Rolet, parasitic 
couples, the value and im portance of which was for 
long overlooked. In  current practice, it was found 
difficult to continue calibration beyond the fixed 
point fo r gold a t 1,063 deg. C., and the calibration 
curve could no t be exterpolated beyond 1,200 deg. 
w ithout risk of grave errors.

T he m ethod of calibration by standard curves 
has to-day replaced the m ethod of direct calibration. 
F or the P t-P tR h couple, a  standard  calibration 
table has now been established, conventionally and 
internationally recognised, and giving the e.m.f.- 
tem perature relationship.

The standard for the P t-P tR h therm o-electric 
table set up by Adams. A fter the developm ent of 
optical pyrom etry had enabled reference tables to 
be draw n up, m ore accurately representing the 
characteristics o f therm ocouples, an investigation 
was m ade by Roesser and Wensel of the U.S. 
N ational Bureau of S tandards, the new table, based 
on the in ternational tem perature scale, being pub­
lished in F ebruary, 1933. S tandard  specifications 
published by the U.S. Bureau o f S tandards and 
approved by the In ternational Convention, have 
determ ined the conditions fo r  purity , reproduci­
bility, and stability o f the couple wires. These 
standards are summ arised below. The wire 
diam eter has been standardised a t 0.5 mm. to  ensure 
best conditions fo r stability and therm al con­
ductivity. The chem ically-pure platinum  kept by

* Prepared by the Cie. des Forges de Chatillon, Commentry 
et Neuves Maisons, U sines Saint-Jacques, llon tlucon, and 
presented a t  the Newcastle-upon-Tyne conference of the In sti­
tute o f British Foundrymen.

the U.S.A. as a N ational S tandard under Ref. N.B.S. 
Pt. 27, is the reference standard fo r all production. 
R hodium  is preferred to iridium  as a platinum  
alloy constituent by reason of its better resistance 
to contam ination a t high tem peratures.

The standard  for the P t-P tR h therm o-electric 
couple is founded on the P t 27 N ational S tandard 
in accordance with conversion tables set up  by 
Roesser and Wensel. The proportion  o f rhodium  
in the alloy is fixed a t 10 per cent. T he specific 
e.m.f. value according to the tables, and used in 
calibration, is 10.301 millivolts a t  1,063 deg. C. 
T he degree of purity  o f the platinum  is calculated 
by means of a coefficient a , depending on the values 
of the electrical resistance recorded a t 0 and 100 deg. 
respectively, in such m anner th a t: —

R i R»
100 R„

>  0-00392

The degree o f purity  of the p latinum /rhodium  
is likewise calculated by a resistivity coefficient a  
as follow s:

Rioo R|) 
100R„

>  0-00434

Furtherm ore, A m erican pyrom eter m akers and 
suppliers o f  platinum  w ire have agreed the text of 
a test and  inspection specification, o f which the 
following is an abstract: —

(a) P latinum  Wire.— T he m axim um  deviation 
against a standard  N.B.S. Pt 27 wire shall not exceed 
10 microvolts a t 1,200 deg. C. The deviation shall 
be approxim ately linear between 0 and 1,500 deg. C. 
The m axim um  difference in e.m.f. over a con­
tinuous length of w ire m easured a t intervals of 
1.2 metre, shall not exceed 4 microvolts.

(b) P la tinum /R hodium  Wire.—T h e maximum 
deviation against a standard N.B.S. w ire shall be 
positive and equal to  24 microvolts. Negative 
deviations are not perm itted. D eviation shall be 
approxim ately linear between 0 and 1,500 deg. C. 
T he m axim um  difference of e.m.f. over a continuous
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length of wire m easured a t intervals o f 1.20 metre, 
shall n o t exceed 3 microvolts.

A t the present time, all therm o-electric pyrom etry 
is based on these standards, and the m ethod of the 
standard curve is in  curren t use, both by labo ra­
tories an d  in  industry. I t is obvious, however, that 
this m ethod, which in no case allows modification 
of the m illivolt o r  degree scales, requires as a sine 
qua non, the com plete accuracy, interchangeability, 
and stability o f the therm ocouple wires.

T he conditions stipulated in the international 
standards call fo r particu lar care in  the m anufacture 
o f therm ocouple wires, and  a degree of purity  o f 
the m etal exceeding tha t hitherto  usual. Correct 
application of the m ethods however, does not 
depend solely on  the use of new w ires: the stability 
o f the wires in service, also requires consideration. 
It is convenient, therefore, to know and have ways 
and means of calculating the purity, homogeneity 
and degree of contam ination, o f the therm ocouples 
used.

Survey and Application of Methods for the Testing 
and Inspection of Platinum and Platinum/ 
rhodium Wires for Thermo-electric Couples

The first tests m ade on the contro l and check­
ing of therm ocouple wires, furnished a m ass of 
num erical results which it proved impossible to 
interpret and to evaluate fo r lack o f proper docu­
m entation and practical experience. F o r this 
reason, researches w ere com m enced in  the 
L aboratory  o f  the Usines St.-Jacques a t M ontlucon, 
as described in the following chapters, on the test­
ing and inspection m ethods m ost suitable for 
checking platinum  and platinum  /rhod ium  wires, 
and on their application. T he specifications o f the 
Bureau of S tandards have enabled an opinion to 
be stated, on the value of the testing m ethods used: 
m easurem ent o f the electrical resistance o f the 
wires, and m easurem ent of the e.m.f. In the first 
instance, resistance m easurem ents were eliminated, 
as not furnishing practical and easy evaluated data, 
and recourse was had to the classical and conven­
tional m ethod of fixed points.

In this form  of application, the m ethod is not 
used fo r plotting the calibration curve o f a  therm o­
couple, but only to determine the e.m.f. values at 
suitably selected points. The differences between 
the values found and the corresponding values in 
the standard calibrating table, represent the 
absolute e rro r o f  the tested therm ocouple a t the 
tem perature in question. This m ethod is a check­
ing technique: it m ay be considered as difficult and 
delicate in application, and of restricted interest, 
since it has little chance of being useful in the 
study o f the behaviour o f  therm ocouples in service, 
as already pointed out by Sourdillon and Rolet.

In view of the inadequacies o f the m ethod, it 
was necessary to seek ano ther technique, and 
particular attention was presently directed on the 
m ethod o f deviations against a  standard reference 
wire, com plying with the test specification of 
A m erican m akers. The m ethod consists o f check­

ing each wire separately and com paring it w ith a 
standard reference wire o f the same type. F or 
each test, a separate couple is m ade u p : p latinum  
reference/platinum  test wire, or p la tinum /rhod ium  
reference/p la tinum /rhod ium  test wire. The purity 
and  hom ogeneity a re  determ ined fo r each tem ­
perature of the h o t jo in t (cold jo in t a t 0 deg.) by 
m easuring the positive or negative e.m.f., Ae, 
usually stated in  m icrovolts, ¿uv. Two wires will 
thus be identical, if they give a reading o f A e =  0 
at all test tem peratures.

T he m ethod of determ ining the deviation against 
a standard reference wire, o r differential m ethod 
using com parison standards, is dependent on the 
following requirem ents:

(1) P latinum  and p la tinum /rhod ium  standard 
wires with therm o-electric characteristics per­
fectly defined with regard to the N.B.S. In ter­
national Reference Standards. It is advisable 
to have available for each test sample, two 
reference standards: —

(a) prim ary and secondary reference samples 
o f platinum  wire, and

(/>) prim ary and secondary reference samples 
o f platinum -rhodium  wires. The therm o­
electric characteristics o f the prim ary reference 
samples should be determ ined against the 
N.B.S. In ternational Reference Standards. The 
suppliers o f the wire shall supply a  Certificate 
of C alibration of their reference samples. The 
properties of the secondary reference samples 
can be verified by the users themselves, against 
the prim ary samples. A ll actual m easure­
m ents are m ade against the secondary samples; 
the prim ary samples being purely interm ediate 
reference standards against which the secondary 
or calibration samples are periodically checked.

(2) A  potentiom eter instrum ent enabling the 
electrom otive force Ae, to  be measured. 
Generally, the m easurable e.m.f. is very low, 
o f the order o f a few  microvolts. T he instru­
m ent itself, should therefore be accurate within 
one microvolt.

Fig. 1 shows the circuit arrangem ent used. 
The source o f heat is form ed by an electric 
platinum  resistance furnace enabling tem peratures 
up  to  1,300 deg. C. to be obtained. T he differential 
therm ocouple is placed in the furnace sim ultaneously 
with a standard couple w hich actually measures 
the tem perature. The hot junction of the two couples 
are placed side by side a t the same height in the 
furnace. The cold junctions of both couples are 
m aintained at Odeg. The potentiom eter has a m easur­
ing range of 160 millicolts, the potentiom eter slide 
indicating 0.5 p v  per scale division. The counter 
e.m.f. is provided by a standard W eston cell with a 
potential know n within 0.25 x 10~5 volt nearly, 
according to the cell tem perature. The potentio­
m eter is used in conjunction with a zero-point gal­
vanom eter and photo-electric amplifier. Fig. 2 
shows the assembly o f the equipment.

T he prim ary and secondary reference and cali­
bration wires used, had characteristics within the 
limits of tolerance prescribed by the Bureau of 
Standards. E.m.f. tests at the fixed point of gold
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PLATINUM RESISTANCE FURNACE

AMMETER

REGULATING TRANSFORMER
' 7 .

dlO-VOLT T A PPIN G / ~ ’

GALVANOMETER TEST TUBES 
O F PETROL

THERMOCOUPLE

F ig . 1.— Circuit Diagram o f the 
Differential Arrangement for 
Thermocouple Checking.

STANDARD WIRE

SAMPLE WIRE

MEASURING POTENTIOMET

CO PPER 
CONNECTING WIR

CORK PLUG

give, w ith a  couple form ed o f p latinum  prim ary 
sample +  p la tinum /rhod ium  prim ary sample, 
values between 10.289 and 10.304 mv., which values 
are within the limits specified fo r N.B.S. wires.

T he secondary samples gave no m easurable diver­
gencies against the prim ary samples; all the experi­
m ental results given in  this report have been referred 
to  these samples as standards. In  m aking a  test, 
the furnace is brought to the tem perature required 
and as soon as this is stabilised the e.m.f. value Ae 
o f the differential couple is determ ined. T he tests 
are then repeated, under the sam e conditions, for 
different tem peratures.

This m ethod has been used 
for checking the purity  of 
therm ocouple w ires: Table I 
gives results obtained with wires 
o f  various origin and quality. If 
there are plotted (Fig. 3) the deyia- 
tions A e in m icro-volts as ordi­
nates, against the tem peratures 
in milli-volts as abscissie, it will 
be seen that fo r any grade of 
wire, platinum  or p la tinum / 
r h o d i u m ,  the experim ental 
points are arranged a l o n g  
straight lines, w ithin the tem ­
pera tu re  range o f the tests (3.6 
to  13 mv., i.e., 440 to 1,300

deg.); A e is directly p ropor­
tional to the tem perature, and 
the straight lines slope differ­
ently tow ards the axis o f the 
abscissa;. A ll the platinum  wires 
tested gave positive deviations 
with respect to the standard 
p latinum  sample. The p la tinum / 
rhodium  test-wires gave either 
positive or negative deviations 
against the reference standard.

Following the A m erican speci­
fications which perm it a m axi­
m um  deviation of + 10pv. at 
1,200 deg. (1,200 deg. = 11.924 
mv.) for platinum ; a positive de­
viation corresponding to 24/xv. 
fo r platinum -rhodium , it will be 
seen that the type S48 wires are 
w ithin standard  limits, while the 
other wires are sub-standard. 
W ithin the limits o f the experi­
m ental tem peratures, the devia­
tions were found to be practically 

linear with reference to tem perature, as stipulated 
in the standard  specifications; apd this linearity was 
found to persist even in the wires showing the 
greatest deviations from  the reference standards.

The m ethod was then applied to the determ ina­
tion of tire hom ogeneity of the test wires, using the 
same equipm ent. T he set-up of the differential 
therm ocouple was, however, modified; afte r each 
test, the end of the reference wire was placed in 
contact with a different point on the test wire. 
iVleasurements were effected a t a tem perature of 
1,200 deg. T he difference between the highest and

.  DEWAR FLASKS OF 
MELTING ICE

F i g . 2 .— Actual Apparatus required 
for the Differential M ethod of 
Checking.
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T a b l e  I .—Purity Tests on Thermocouple Wires.

Ref. No. 
of Couple.

T(kst Temp- 
ratures, 
lilli volts.

Ac. millivolts. Deviations from 
standard curve, 

microvol ts.n Pt Pt-lth

3.02 4- 7.0 4- 3.5 -  3 .5
5.17 4- 12.0 4- 12.0 0
0.75 4- 17.0 4- 21.0 4- 4 .0

S 39 . 8.00 4- 19.5 4- 27.5 4- 8.0
9.00 4- 21.5 -f 32.8 4- 11.8

10.00 4- 25.0 4- 39.5 4- 14.5
11.42 4- 28.8 4- 47.5 4- 18.7
13.00 4- 33.0 4- 57.5 4- 24.5

r 3.01 4- 19.0 _ 10-0 - 2 9 .0
5.21 4- 27.0 — 9.0 -T 30.0
7.37 -f 38.0 — 8.0 -  40.0

S 46 . 8.07 + 43.5 — 7.5 -  51.0
9.02 .+ 45.0 — 7.5 -  52.5

11.50 4- 58.0 — 5.5 -  03.5
13.00 4- 60.0 — 3.5 -  09.5

5.20 4- 5.0 t 3.0 -  2.0
7.33 4- 0.0 + 8.5 4- 2.5

S 48 4 9.57 4- 7.0 4- 13.0 4- 0.0
1 11.34 + 8.0 + 17.0 4- 9.0

12.97 4- 9.0 4- 20.5 4 -1 1 .5

lowest readings represented the degree of hom o­
geneity of the wire, i.e., Ah.

Table II and the curves in Fig. 4 give the results 
obtained with platinum  wires o f different grades. 
In  accordance with the A m erican specifications,

-0Oi--------------- ---------- ---------- ---------- ---------------

J,*iO

0  4  5  6  7  8  9  IO  I I  12 U  14
E .M .F . M IL L IV O L T S .

Fig. 3.— Reference Tests fo r  Wire Purity fo r  
Platinum (upper) and for P latinum /R hodium  
(lower)

Fig. 4 .— Reference Tests fo r  Wire H omogeneity 
(Test Temperature, 1,200 deg. C.), fo r  Platinum  
G 32  (upper) and fo r  Platinum  5.48 (lower).

allowing a difference A h over a continuous length 
o f  w ire n o t exceeding 4 m icrovolts, it is found tha t 
Type S48 is satisfactory, while Type G32 is sub­
standard (this la tter type is, as a m atter of fact, also 
substandard in purity).

T he differential m ethod using standard  reference 
samples, enables each w ire to be tested separately 
and com pared with a standard  sam ple of equivalent 
type. Since the whole research is concerned with 
the use of wires in therm ocouples, the m ethod 
affords the possibility o f  determ ining the proper­
ties o f therm ocouple wires in association.

If  the properties o f the two wires o f a couple 
are referred to  the properties o f the appropria te  
standard samples, the properties o f the therm o­
couple in question can likewise be referred to  the  
properties of the standard  therm ocouple. Since 
the N.B.S. P t 27 In ternational S tandard applies to

T able  I I .—Homogeneity Tests on Thermocouple Wires.

Ref. No. 
o f Couple.

Test 
Temperature 

deg. C.
Distances,

cm.
Ac,

micro­
volts.

Homogeneity
factor.

r 4 36
8 37

12 38 1
20 35
30 35 •Ah =  19 5
50 38

G 32 1,200 . 00 18.5 j
02 22
64 20
80 25

111 37.5
102 35

1200 30

f  0
8 .5 i

5 8
15 7.5

48 1,200 i  35 8.5 • Ah =  3 .5
55 8.5
00 5.5

I 70 5 .
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F ig. 5.— Determination o f the Therm o-e.m .f. o f the 
Thermocouples. 1st case (left), E \= S t  — (a+ b)\ 
2nd case (right), E 2 = S t (a + b).

chemically-pure platinum , all platinum  wires will 
give positive deviations with reference to this stan­
dard. Platinum -rhodium  wires, on the other hand, 
m ay give either positive or negative deviations with 
respect to the corresponding N.B.S. standard. Tw o 
cases are thus possible, as shown diagram m atically 
in Fig. 5.

F i g . 6 .— Divergences o f the Thermocouples from  
the Standard Curve.

Case 1.— The platinum  wire gives a positive de­
viation with respect to  the corresponding standard, 
and the p latinum -rhodium  w ire a  negative deviation 
from  its standard. F o r any tem perature 0 of the 
ho t joint, the deviation of the platinum  wire is 
a.u.v., and that of the platinum -rhodium  wire b.q,.v. 
Putting St as the standard  e.m.f. value, and E  as 
the value m easured on the test couple, then for tem ­
perature 0 :

(1) E  =  St -  (a +  b) .................
Case 2.—The platinum  wire is positive with refer­

ence to its standard, and the platinum -rhodium  wire 
also positive with reference to its own standard. In 
such case, fo r tem perature 0 :

(2) E  = St -  (a -  b)
The algebraic sum of a and b thus represents 

the deviation of the test couple from  the standard 
curve. As an example of the application of this 
principle, the results o f T able I  fo r the purity  tests 
on the wires enable calculation for the tem perature 
range 440 to 1,300 deg., o f the deviations from  stan­
dard  of the therm ocouples S39, S46 and S48. The 
num erical results are given in the last colum n of 
Table 1, and plotted in Fig. 4, which also shows 
the errors in deg. C. calculated from  the mean 
conversion factors o f milivolts per degree, accord­
ing to the standard tables.

Fig. 7.— Arrangement o f the Wire in the 
Combustion Boat.

T he curves o f e rro r o f Fig. 6 have been exterpo- 
lated to  1,500 deg. A t this tem perature, the devia­
tions a re :

+ 2.7 deg. fo r Couple S 39 
- 6 .7  deg. „ „ S 46
+  1.4 deg. „ „ S 48

I t  will be seen tha t Couple S 48, the constituent
wires o f  which have therm o-electric characteristics
w ithin the standard  limits, has a practically neglig­
ible error up to 1,500 deg. F o r the Couple S 39, the 
error a t 1,500 deg. is still acceptable, indicating th a t 
in practice it is still possible to use wires w ith sub­
standard characteristics, by coupling a platinum  
w ire having a pronounced positive deviation, w ith 
a  p la tinum /rhod ium  wire having similarly a p ro ­
nounced positive deviation. In  such case, however, 
the requirem ent o f com plete interchangeability o f 
the wires is no longer m aintained, and the problem  
becomes m ore complicated.

These prelim inary tests have shown the differen­
tial m ethod o f com parison w ith reference standards 
to be a  very suitable technique fo r checking therm o­
couples and therm ocouple wires. T he m ethod is 
m ost satisfactory fo r  testing wire purity and hom o­
geneity, and allows the straight-line curves of Ac 
against e.m.f., to  be accurately plotted. A ccording to
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American sources, such straight-line curves can be 
exterpolated to 1,500 deg. w ithout great error, and 
the m ethod thus affords the advantage tha t the 
properties o f wires and couples can be verified 
beyond test lim its, fo r tem peratures which it would 
be difficult to attain  and to determ ine by ordinarily- 
available means.

T he principal difficulty of the m ethod concerns 
the extrem e sensitivity o f m easurem ent required, in 
view of the very low  electrom otive forces to be 
determ ined : m easurem ents m ust be m ade with 
greatest care, and precautions taken to ensure good 
electric contact a t all points; in particular, the hot 
jo in t m ade by twisting the wires, should be properly 
closed. (

Test Measurements of the Contamination and 
Ageing of Thermocouple Wires

I t is generally found tha t P t-P tR h therm ocouples 
cease to w ork satisfactorily owing to  contam ination 
o f  the wires in service, causing the appearance of 
parasitic couples m odifying the therm o-electric 
characteristics of the assembly, and in num erous 
cases, considerable doub t exists as to the accuracy 
and reliability o f the tem peratures measured. It has 
therefore been attem pted to apply the m ethod of 
reference standards to the determ ination of the 
degree of contam ination and ageing o f  therm o­
couple wires. As already pointed out by Le Chate- 
lier, the change in  the e.m.f. o f therm ocouples 
during use, is due to the com bined effects of physical

9 IO  I I
E.M.F. M IL L IV O L T S

E.M.F. M IL L IV O L T S

F ig . 8 .— Measurement o f the Degree of Contamina­
tion of Wires in Silica; for Platinum (upper) 
and for Platinum I Rhodium (lower).

D U R A T IO N  O F  H E A T IN G  AT  1 3 0 0  D E C .C  [HOURSj

g - 6 0

D U R A T IO N  O F  H EA T IN G  AT 1 3 0 0  D E G .G [H ä u f ig

F ig. 9.— Test carried out in Silica; Characteristic 
Curves for Platinum (upper) and Platinum / 
Rhodium (lower).

and  chemical action of the medium  in which the 
hot junction is placed.

On this basis, research was directed a t determ in­
ing the influence exerted by the surrounding m edium  
on platinum  and platinum -rhodium  wires. In  order 
to obtain variations of the e.m.f. directly a ttribu t­
able to a  particular m edium , a technique was deve­
loped fo r heating wires in  a  fine powder o f some 
refractory substance, and using the m ethod of refer­
ence standards to m easure the developm ent o f the 
therm o-electric characteristics o f the wire, in  depen­
dence on the duration  and num ber of heats applied 
a t a  given tem perature.

T he refractory  substance selected in  the first 
instance, was silica, which is a m aterial frequently 
used in conjunction with platinum  and platinum - 
rhodium  wires in a num ber o f applications. A  new 
platinum  wire and a  new platinum -rhodium  wire, 
both tested by the reference standard  m ethod a t 
tem peratures o f 800, 1,000 an d  1,200 deg., were 
rolled spirally in the form  o f a  coil spring, with 
the turns n o t touching. A  silica pow der was then 
prepared, from  silica rods, washed, ground and 
screened to 80 mesh, then dried fo r several m inutes 
a t 1,000 deg. in an  electric furnace. Each wire was 
then placed in a silica boat, and com pletely buried 
in the powder. G ood  contact between the pow der 
and the m etal, was ensured by tapping the boat while
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TABLE Til.—Contamination Tests on Thermo-Couple Wires, in Silica.

Tost No.
Heating time a 1,300°, hours. Test

Temperatures,
millivolts.

Ae, mil i volts. Ae, fi\’, exterpolated to 
to 1,300° (13.120 mv.)

Partial. Total. Pt Pt-Rh

f  7.33 4- o -  11 Pt =  4- 13.5
1 0 0 1 9.58 4- 6 -  11.5 —

V. 11.94 4- 11 -  12 Pt/Rh =  -  12.5

f  7.33 4- 2 -  4 P t = 4 - 1 5
2 1 1  ̂ 9.58 4- G.5 -  4 — ■

1.11.94- 4- 12 -  3.5 Pt/Rh =  -  3 .5

f  7.33 4- 17 -  0 Pt = 4 - 4 1
3 •» 3 4 9.58 4* 26 -  5.5 —

L11.94 4- 30 -  5.5 Pt/Rh =  -  5

f  7.33 4- 30 -  3.5 Pt =  4 -6 5 .5
4 o 5 1 9.58 4- 44 -  3 .5 —

L11.94 4- 58 -  3 Pt/Rh =  -  5

f  7.33 4- 37 -  2 .5 Pt = 4 - 7 5
5 •> 7 9.58 4- 52 -  2 .5 —

1.11.94 4- 07 _ 2 Pt/Rh =  -  2

f  7.33 + 44 — 2 Pt = 4 - 9 3
6 f> 9 J. 9.58 4- 62 _  2 —

V. 11.94 4- 83 -  1.5 Pt/Rh - - 1 . 5
. ;

f  7.33 4- 47 — 2 Pt = 4 - 9 5
7 2 11 4 9.58 4- 65 -  3 —

(.11.94 4- 80 -  3.5 Pt/Rh =  -  4

f  7.33 4- 59 -  1.5 Pt =  4- 112
8 2 13 ■I 9.58 4- 80 -  1.5 —

t 1.11.94 4- 101 -  1 Pt/Rh =  -  1
• f  7 .33- 4- 70 0 Pt =  4- 138

9 O 15  ̂ 9.58 4- 97 0 —
1.11.94 4- 124 +  1.5 Pt/Rh =  -  2

f  7.33 4- 85 +  4.5 P t =  4- 162.5.
10 2 17 4 9.58 4- 115 4- 4 —

L11.94 4- 147 4- 3 Pt/Rh = 4 - 2 . 5

f  7.33 + 90 -  6.5 Pt =  4- 182
11 •>

■ 10 4 9.58 4- 125 -  7.5 —
1.11.94 4- 103 — 7.5 Pt/Rh =  -  8

f  7.33 4- 96 0 P t = 4 -  194
1*2 2 21 4 9.58 4- 135 4- 1 —

V11.94 4- 175 4- 1.5 Pt/Rh = 4 - 2

filling. The two boats were then placed in an elec­
tric muffle furnace, heated by a silicon carbide resis­
tance. A fter heating a t 1,300 deg. fo r a given time, 
the boats were w ithdraw n from  the furnace, cooled 
in air, and each wire tested again by the reference 
standard m ethod, in the same conditions as before. 
The wires were then returned to the powder for a 
second and fu rther heats, as required.

The diagram  in Fig. 7 shows the boat containing 
the wire buried in silica powder. It is obvious tha t 
this arrangem ent provides an  am bient medium in 
which the therm o-electric characteristics o f the wire 
are m ost considerably influenced by the action of 
the silica. W ith this arrangem ent, twelve successive 
tests were made, the results of which are reproduced 
in Table III. Fig. 8 shows the results o f individual 
m easurem ents a t 800, 1,000, and 1,200 deg., and 
dem onstrates tha t the experim ental points are 
always arranged in straight lines, whatever the 
degree o f contamination o f the wire.

In the case of platinum , the bundle of straight 
lines form s a fan, spreading increasingly w ith the 
duration of heating, and thus with the increasing 
degree of contam ination o f  the wire. In  the case 
of platinum -rhodium , the spread of the lines is very 
small, and only the results o f Tests Nos. 1, 2 and 12, 
could be reliably plotted.

Each line can be exterpolated to determ ine A e  for 
a tem perature of 1,300 deg. (1,300 deg. =  13.120

mv) which is exactly the tem perature of the electric 
heating furnace. I f  these values of A e found by 
exterpolation to 1,300 deg. are plotted as ordinates 
against the duration  of heating at this tem perature, 
characteristic curves are obtained as shown in Fig. 9, 
which particularly  well illustrates the development 
o f the therm o-electric properties o f the wires.

F o r platinum , it is found that, afte r a first heating 
of 1 hr., the therm o-electric characteristics are p rac­
tically unchanged; with successive heats o f 2 hrs. 
each, the therm o-e.m .f. increases directly with the 
total heating time. F o r platinum -rhodium , the 
therm o-e.m .f. increases slightly during the first two 
heats, and even m ore slowly thereafter.

To summarise, these results show that, when 
tested in silica, p la tin u m 'a t first resists contam ina­
tion in some degree, but subsequently experiences 
very pronounced modifications of its therm o-e.m .f. 
In the case of platinum -rhodium , on the contrary, 
the therm o-e.m .f. is at first slightly influenced, and 
subsequently becomes substantially constant.

Following on an acid oxide such as silica, tests 
were then m ade with a basic refractory  oxide, viz., 
magnesia. The product used was chemically pure, 
pow dered magnesia, first heated to  1,000 deg. in  an  
electric furnace, then ground and screened to 80 
mesh. The technique was the same as in the silica 
tests, the wires being im bedded in the magnesia 
powder.

F
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Test No.

Heating Time 
ho

at 1,300 deg., 
jrs. 'lest

Temperatures,
millivolts.

Ae, mic rovolts. Ae, nv, exterpolated to 
1.300 deg. (13.120 mv.)

Partial. Total. Pt Pt/Rh

f  7.33 + 2 _ 11 Pt =  + 1 3 .5
1 0 0 9.58 + 0 — 11.5 ___

L11.94 + 11 — 12 Pt/Rh =  -  12.5

f  7.33 + 2 _ G Pt =  +  13.5
2 2 2 •I 9.58 + 6 — 9.5 —

[1 1 .9 4 + 11 12.5 Pt/R h -  -  14

f  7.33 + 1 _ 11 P t =  +  10.5
3 2 4 9.58 + 5 — 15 —

[  11.94 . + 9 — 21 Pt/Rh =  -  22.5

f  7.33 + 2 _ 13 Pt =  +  12.5
4 2 G <( 9.58 + G — 19.5 —

[1 1 .9 4 + 10 - 26.5 Pt/R h =  -  30

f  7.33 + 2 _ 15 Pt =  +  12
5 2 8 1 9.58 + 5.5 — 23.5 —

L [  11.94 + 10 — 34 Pt/R h =  -  37.5

f  7.33 + 3 _ 19.5 Pt =  +  15.5
0 2 10 9.58 + 8 — 27.5 —

[1 1 .9 4 + 13 — 30.5 Pt/Rh =  -  41

f  7.33 + 3 _ 22.5 Pt =  +  1G.5
7 9 12 ^ 9.58 + 8 .5 — 31.5 ----

[  11.94 + 14 - 44.5 Pt/Rh -  -  47.5

f  7.33 + 2 _ 28.5 Pt =  +  9.5
8 o 14 ■I 9.58 + 5 — 39.5 —

[  11.94 + 8 - 52 Pt/Rh =  -  57.5

f  7.33 + 2 _ 27.5 Pt =  +  G
9 2 10 9.58 + 2 .5 — 40.5 —

[  11.94 + 3.5 - 58.5 Pt/Rh =  -  G2

f  7.33 + 2 _ 32 Pt =  +  6
10 2 18 9.58 + 2.5 — 4G —

[1 1 .9 4 + 3.5 - GO.5 Pt/Rh =  -  68

f  7.33 + 1.5 __ 31 P t =  +  3.5
11 *> . 20  ̂ 9.58 + 2 — 47 —

[1 1 .9 4 + 3 - 05.5 Pt/Rh =  -  73.5

f  7.33 + 3 _ 50 Pt =  +  15
12 G 2G 9.58 + 7.5 — OS —

[1 1 .9 4 + 13 87 Pt/Rh =  -  9G.5

A sim ilar series of 12 consecutive tests was m ade 
a t a  tem perature o f 1,300 deg., and the results 
obtained are shown in Table IV. T he results o f the 
individual m easurem ents in  all cases furnish experi­
m ental spots arranged along straight lines, whatever 
the degree o f contam ination of the wire. T he char­
acteristic curve of these results in given in Fig. 10. 
F o r platinum , the variation in the thermo-e.m.f. is 
practically nil. Tests were continued fo r a total 
o f 26 hrs. w ithout detectable variations exceeding 
the limits o f experim ental error. F or platinum - 
rhodium  wire, the therm o-e.m .f. decreases 
perceptibly in the second hou r’s heat and then varies 
proportionally with the duration  of heating.

Sum m arising these results, p latinum  in magnesia 
rem ains passive and resists contam ination to such an 
extent that even prolonged heating showed no varia­
tion of the therm o-electric characteristics. P latinum - 
rhodium , on the contrary, experiences a rapid 
change in its therm o-electric properties.

A fter silica and magnesia, tests were m ade with 
a  neutral refractory  ox ide: alum ina. T he product 
used was powdered alum ina as used fo r metallo- 
graphic purposes, screened a t 80 mesh and dried fo r 
several minutes a t 1,000 deg. in an electric furnace. 
The technique rem ained the same, the wires being 
buried or im bedded in the pow dered alum ina. Eleven

consecutive tests were m ade a t 1,300 deg., the results 
of which are sum m arised in T able V. The results 
of the individual m easurem ents produce, as before, 
experim ental spots arranged am ong straight lines 
irrespective of the degree of contam ination of the 
wire. The corresponding characteristic curve is re­
presented in Fig. 11. In the first three hours of 
heating, the therm o-electric characteristics o f the 
platinum  wire rem ained constant, and thereafter 
varied proportionally  with the heating time.

Platinum -rhodium  showed a dim inution in 
therm o-e.m .f. after 2 hrs.’ heating. In alum ina, both 
p latinum  and platinum -rhodium  show some initial 
resistance to contam ination, after which their 
therm o-electric properties become increasingly 
modified w ith increased duration of heating.

The technique of these tests having thus been 
developed and perfected, platinum  and platinum - 
rhodium  wires were further tested in other refrac­
tory  m edia. Results are now  given, obtained with 
chemically pure thorium  oxide, ThCL. T he experi­
m ental technique was the same, the oxide being dried 
before use for several m inutes at 1,000 to 1,100 
deg. C. Thirteen consecutive tests were m ade, a t a 
tem perature of 1,300 deg. Table V I gives the re­
sults, and Fig. 12 the characteristic curve.

Platinum  rem ains stable over a long period, of the
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F ig . 10 .— Test in Magnesia; Characteristic Curves 
fo r Platinum {upper) and P la tinum /R hodium  
(lower).

order o f 10 hrs., followed by a regular, small varia­
tion of the therm o-e.m .f. Platinum -rhodium , simi­
larly, shows variations of small am plitude, the curve 
ascending slightly at the origin. All these results 
show clearly that com parison w ith a reference stan­
dard is a very good m ethod o f determ ining the de­
gree of contam ination and ageing of platinum  and 
platinum -rhodium  therm ocouple wires. Individual 
m easurem ents a t 800, 1,000 and 1,200 deg. furnish 
experim ental spots arranged along straight lines 
irrespective of the degree of contam ination o f the 
wire, and the contam inating agent.

It will be noted that the characteristic curve for 
platinum  shows an initial stage in which the therm o­
electric characteristics rem ain constant over a greater 
or less period of time. A fter this passive stage, the 
characteristics begin to vary w ith time. The 
straight lines corresponding to this period of p ro ­
portional ageing will be found (except in the case 
of silica) to cut the co-ordinate origin. F or silica, 
the extended line cuts the axis of the abscissæ a t a 
point in the negative region, apparently indicating 
inherent contam ination of the wire at the origin. 
This point has been verified and confirmed in other 
tests.

T he sum m arised results fu rther show th a t the 
m ethod is capable of revealing the specific behaviour 
of the sample in different contam inating media, 
viz. : —

Silica is a contam inant of platinum , but has no

F ig . 11.— Test in Alum ina; Characteristic Curves 
fo r  Platinum (upper) and Platinum  / Rhodium  
(lower).

♦ 200i--------------------------------------------------------------------------------------------------------------------------

D U R A T IO N  O F  H E A T IN G  A T  1 3 0 0  D E G .C  (H O U R S ]

5  IO  15 2 0  25
■ D U R A T IO N  Q F  H E A T IN G  AT 1 3 0 0  D E G  C  [H O U RS].

F i g . 12.— Test in Thorium Oxide; Characteristic Curves 
fo r  Platinum (upper) and Platinum / Rhodium  
(lower).
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particular effect on platinum -rhodium .
M agnesia contam inates platinum -rhodium  with­

out corresponding effect on platinum .
A lum ina is a contam inant of both platinum  and 

platinum -rhodium .
Thorium  oxide has little contam inating effect 

either on platinum  or p la tinum /rhodium .
Inspection of the characteristic ageing curves of 

platinum  and platinum -rhodium  wires enables the 
behaviour o f the corresponding therm ocouple by 
sum m ating the values of the deviations Ae m easured 
a t 1,300 deg. fo r each wire. Fig. 13 gives, fo r each 
o f the above oxides, the values of the therm ocouple 
deviation referred to the S tandard Table, in depend­
ence on the duration of heating.

Ageing is m ost rapid in silica, next in alum ina, 
magnesia and thoria in tha t order, the last-nam ed 
differing sharply in its effect from  the other oxides. 
Taking the deviations of the different couples at 
the end of 12 hrs., the results are as fo llo w : — Thoria, 
— 2 deg.; magnesia, — 5 deg.; alum ina, — 7 deg.; 
silica, -  9.5 deg. As an outcom e of these tests, it 
was attem pted to investigate the contam ination of 
the wires o f a therm ocouple in sendee, using-the 
differential m ethod of com parison w ith a reference 
standard.

The first experim ents were m ade on a num ber of 
different therm ocouples which had been in use for

F i g . 13 .—D evelopm ent o f Characteristics o f Therm o­
couples with Reference to the Duration o f Heating 
in Refractory Powders.

some tim e and whose readings were doubtful. In 
such conditions, it was found impossible to obtain 
accurate values fo r Ae, considerable deviation or 
scattering of the results m aking it impossible to  p lot 
the experim ental spots along straight lines. Since 
neither new nor controllably contam inated wires 
were being used, the failure of the experim ents was 
attributed, after a reference check, to the presence 
of parasitic couples. Hom ogeneity tests enabled the 
contam inated wire lengths to be determ ined and 
eliminated, when norm al results were obtained fo r 
the remaining sound portions of the wire.

In  contam ination tests on wires in use, it was 
found  that the available experim ental means— deter­
m ination of purity  and  homogeneity— gave uncertain 
results in the contam inated region of the wire, and 
the values of Ac in relation to tem perature could 
no longer be determined. H om ogeneity could be 
determ ined by successive probing along the length 
o f the wire, against a reference standard, a t a tem ­
perature of 1,200 deg. A lthough not rigorously 
exact, this m ethod enables the am plitude o f varia­
tion to  be estimated, and  the contam inated sections 
to be defined. Since the standard  curve m ethod does 
no t provide fo r recalibration, the contam inated sec­
tion of each w ire m ust be rejected and the therm o­
couple returned into service after rem aking the ho t 
junction.

F o r m easurem ents in  the plant, the organisation 
should be m ethodical and each therm ocouple 
assigned to  a particular use, depending on its char­
acteristics, the origin and properties o f the wires 
and their degree of ageing being perm anently on 
record. The laboratory  will then test new couples 
received and check those in use.

R E FER EN C ES
1 II. le  Chatelier. M esure des tem pératures élevées par les 

couples therm o-électriques—Génie C ivil. Vol. X, No. 18. 
March, 1887.

- The present tendency, particularly abroad, is to use the 
thermocouple w ith 13 per cent, rhodium.

3 Sourdillon and Rolet. Sur les couples therm o-électriques  
P la tin e—P la tin e /R h o d ié—Revue de M étallurgie No. 2. Feb­
ruary, 1928.

(To be continued)

U.S. Tribute to U .K . Industry
The productivity team from the American pressed- 

metal industry, the second of the “ reciprocal ” 
team s to visit industries in this country under the aus­
pices of the Economic Co-operation Administration, 

.sailed for the United States recently after a five 
weeks’ tour of British factories. The team was im ­
pressed with the speed and efficiency of British manu­
facture. which, as a whole, was found to be higher 
than had been anticipated.

At a London Press conference on July 27, the 
Americans said that they had been impressed by the 
speed and efficiency of British m anufacture in the 13 
pressing plants which they had visited. They were 
most surprised by the newness of the factory buildings 
and the excellence of the machinery, which they had 
expected to be of the 1930’s, “ in not a particularly good 
shape ” after severe usage in the war. One of the 
visitors said that they had all envied the modern 
layout of our factory buildings in which the standard 
of cleanliness was high and the lighting excellent.
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Castings for the Corliss Steam Engine"
B y D . Redfern

A daptability, ingenuity and self-reliance are good qualities, and it is doub tfu l i f  there be any 
individual in any branch o f industry who possesses these virtues in such a high degree as the 
jobbing founder. The very nature o f his work m akes it impossible fo r  him  to standardise to  
any great extent, and consequently it is essential that management, forem en and all em ployees 
are capable o f assuming personal responsibility and working with a m inim um  o f supervision, 
N inety per cent, o f  the jobbing foundry production is o f  the one-off type, therefore, trial and 
error m ethods o f production are useless in this side o f  foundryw ork ; years o f experience, 
particular attention to  detail, and ability to  visualise the finished casting before even the 
m ould is started are essential characteristics in every jobbing m oulder who produces castings.

Jobbing Foundry Philosophy
w h i l e  t h e  c a s t i n g s  dealt w ith in this Paper are of 
the heavy type, the firm with which the A uthor is 
associated produces all the castings required fo r the 
Corliss engines and also the cane cutter and cane 
crusher mills fo r w hich the engines are required: 
these castings range from  a few pounds upwards, 
and it is quite possible tha t the m oulder who p ro ­
duces the large castings, also produces som e of the 
smaller castings as well—a sure p roo f o f adap ta­
bility. A fter m oulding the larger castings, days 
and sometimes weeks are required to  dry  the 
m oulds. T o  prevent overlapping under these 
circum stances, the m anagem ent usually finds jobs 
tha t are easily m ade for the m oulders concerned 
so as to fill in the time. In  som e cases a  m oulder 
m ay even m ake his own cores fo r the job, and as 
he is engaged on piecework a t all times, he is in no 
way pam pered. T he A uthor often  wonders if the 
engineering trades will ever realise just how much 
they owe to the foundrym an.

W ith all the wealth of accum ulated experience, 
knowledge and “ know -how ,” the jobbing foundry 
is still a  chancey business. Weeks can be spent 
m aking a casting, split-second tim ing in pouring 
the m ould, dressing the casting, inspection and  final 
despatch to  the customer, then weeks, sometimes 
m onths later, one is called to the engineering shops 
and finds th a t an  oversight in venting o r perhaps 
a shifting or breaking of internal cores has shown 
up in  m achining and m onths o f w ork is rejected. 
F inding the w inner o f the “ G rand  N ational ” o r the 
“ D erby ” is no m ore difficult than producing a 
good casting, yet, whoever heard  o f a  foundrym an 
receiving even twice the am ount in return fo r his 
outlay fo r the finished casting; it is no t unknown 
for the successful punter to receive up  to  100 to 1 
for finding the w inner in a  race. T here is no doubt 
in the A uthor’s m ind that pride o f achievem ent is 
still the main reason for keeping the foundrym an in 
his job, fo r  there are far better and less worrying 
ways of earning a living.

to m ake and  is com m on in most jobbing foundries. 
However, even a  sim ple casting o f  this natu re  can 
be m ade in various ways, and the over-riding clause 
fo r all types o f jobbing w ork is to find w hat equip­
ment is available, and w hat vacant m oulding p it is 
m ost suitable.

In this case, the pattern  equipm ent provided is 
a sw eepboard and the spokes have to be set in the 
mould. T he first p a rt follows the usual sweep 
practice; a cross is bolted on to the bottom  plate, 
a spindle is then set in the cross and  the shear arm  
attached to the spindle after plum bing. T he next 
operation is to  level the sweepboard and then set to 
size; usually two sprigs a re  set in a  clay ball to the 
inserts on the sweepboard, then the board is taken 
the full diam eter, and the gauge stick is used to 
set the correct diam eter. The bottom  o f the p it is 
ram m ed up to  2 in. from  the lower edge of the

M aking a H alf Flywheel
The first casting to  be described is the half fly­

wheel, shown in Fig. 1, fo r the 32 by 60 in. Corliss 
steam engine. A  flywheel is quite a  simple casting

Paper read before the Lancashire branch of tho Institute  
of B ritish Foundrymen, Mr. C. It. van der Ben nresiding. 
The Author is general m a ia g er  of G. M. H av  & Company, 
Limited.

F ig . 1.— Two Finished Castings assembled to form  the 
Flywheel, 20 ft. dia., weighing nearly 20 tons.
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Fig. 2.— M ould after applying the Finishing Loam.
Fig. 3.— Pattern for Forming the Spokes.

Fig. 4 .— M ould ready fo r  taking the Top-part.

sweep, then facing sand is used fo r the top of 
the bed. This is ram m ed up  to  the board, and then 
swept up  level with the underside of the sweep- 
board. All the pits in the foundry  have cinder 
beds. T he outer rim  o f the m ould is then ram m ed 
to w ithin in. o f the outer diam eter of the sweep- 
board with facing sand; a coating of loam  is applied

F i g . 5 .—Top-part o f Finished M ould ready fo r  Drying. 
F i g . 6 .— Bottom  H alf o f the M ould  ready fo r  Drying. 

F ig . 7 .— Finished Casting in the Fettling Shop.

and the m ould is left fo r approxim ately 12 hrs. to 
stiffen up. Later the whole o f the mould face fo r 
the tim e is sprigged, and a  fine coat o f  finishing 
loam is applied. The whole is then allowed to 
dry off (Fig. 2).

The next operation is to take off the sweep board 
and set in  the spokes (Fig. 3). The sweep board
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is then replaced m inus the bottom  board, leaving then ram m ed-up in  position to the halfway radius 
the sweep for the top-half of the rim. The spokes are on the spokes, and the gap between the end of

F ig . 8 .— Soleplate Pattern being bedded 
down.

F ig . 9.— R am m ing o f the M ould completed. 
F i g . 10.— Drawback Grids in position.
F ig . 11.— Grating fo r  the Top Section o f the 

M ould.
F ig . 12.— M ould ready for Drying.
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F ig . 13.— M aking a Half-core fo r  a Soleplare. 
F ig . 14.— Showing the Use o f Ashes fo r Venting. 
F ig . 15.— Lowering the Core into the M ould.

the spokes and the face of the outer rim is filled up, 
usually with half-bricks and rubble, and abou t 2 in. 
of backing sand is ramm ed on top of the rubble to 
about i  in. from  the sweep board. Loam  is then 
used to form  the outline of the upper rim, and the 
mould is then ram m ed up and the joints made 
ready for the top part (Fig. 4).

Gratings are made and cast to fit over the spokes 
and around the hub; these are  placed on a bed of

facing sand and hand-ram m ed to the level o f the 
joint. The whole of the m ould face is then covered 
with facing sand, and  the top-box is placed o n  and 
ram m ed-up. T he gratings are toggled up, the top 
lifted and finished off ready for drying (Fig. 5). 
The rubble is then taken out o f the bottom  of the 
m ould and a  tem plate is used to pu t core-prints 
around the outside of the rim. These are to receive 
cores which leave a  2-in. square hole, used to balance 
the finished w heel: the m ould is then finished, cores 
are placed in the prints and it is ready fo r firing 
(Fig. 6).

T he only core to be put in the m ould is the bear­
ing core in  the boss. Two dow n-runners a re  used, 
3|- in. dia. and connect with two inlet runners 1 \  in. 
by jj- in. by 6 in. long; 7 risers 3 in. dia. are equally 
spaced on the outer rim  and  two risers 4 in. dia. 
are placed on the boss. A ll risers are fed with 
m alleable rods and a t intervals ho t m etal is poured 
in the risers as required. Feeding takes place for 
approxim ately i  of an hour after casting.

The diam eter o f the wheel is 20 ft. T he m etal 
thickness is from  5 in. up to 15 in., each half cast­
ing takes 13 tons o f m etal to  cast and each finished 
half-wheel weighs 9 tons 15 cwt. (Fig. 7). T h e  charge 
used w a s :— steel scrap, 7-}, foundry returns, 30, 
o rdinary scrap iron, 30, foundry  pig-iron, 32-1- per 
cent. The com position attained w a s : — G raph. C  
2.5, com b. C  0.6, Si 1.9, M n 0.6, S 0.07, P  0.28 per 
cent.

Physical Properties.—T he tensile strength was 14 
tons per sq. in., and the transverse strength was 
23 cwt. on  1.2 in. dia. bar, 18-in. centres.

Pacing S a n d : — G reen com pression 8.0 lb. per 
sq. in., dry com pression 140 lb. per sq. in., dry 
perm eability 55 per cent., flowability 68 per cent.

Trunk Guide Soleplate
In recent years, the steam  engine has to a great 

extent been superseded by electricity as a motive 
power. Years ago, steam -engine castings were quite 
com m on in the larger jobbing foundries and no 
doubt older foundrym en will be fam iliar with the 
castings described in  this Paper. A lthough present- 
day dem ands for the steam engine are no t as great 
as they were in past years, there are still a small 
num ber of foundries engaged on this work. The 
A uthor’s foundry  makes a num ber of these engines 
every year: these are fo r various sizes o f engine, 
mostly sm aller in size and stroke. The castings de­
tailed are for the biggest size of engines now being 
made.

N orm ally the soleplate is m ade in two sections—  
the trunk guide is made as a separate casting. In 
this instance, the two sections are com bined and 
m ade as one casting, and probably the following 
description of the m aking of the trunk guide and 
soleplate will be of great interest to most foundry­
men, and in particular to those who are engaged on 
medium  and heavy jobbing castings.

W hen the pattern  arrives at the foundry, it is 
m easured fo r length and depth and a suitable pit 
is chosen for the pattern. T he p it is dug to a  rough 
size, and is then partly ram m ed a t one end by the 
labourers. A t the centre is a cinder bed underneath 
the soleplate section—the pit is then ready for the
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pattern . W ooden blocks and wedges are laid on the 
bed and the pattern  is placed on these: the pu r­
pose of the blocks and wedges is to set the pattern 
level and also to allow the m oulder to ram  under­
neath it. (Fig. 8.)

T he m oulder com pletes the ram m ing of the under­
side of the pattern  and then places the ingates in 
position; these are six in num ber 3 in. by 1 in. by 
12 in. long. The first is on the flange of the trunk 
guide and the other five are equally spaced along the 
pattern  and around  the bevel end of the soleplate. 
The mould is then ram m ed about halfway up the 
p a tte rn : a t this stage, face-boards are then secured 
across the p it a t the junction of the pattern  where 
the trunk guide meets the soleplate section. The 
w ork then continues a t the soleplate end o f the 
pattern  and ram m ing continues until the top of the 
pattern  is reached on this section, every course is 
reinforced with either old gratings or m alleable iron 
rods. As soon as this stage is reached, w ork is 
transferred  to  the other end of the pit.

I t is necessary on castings of this nature to use 
draw backs, both to enable the pattern  to be with­
draw n  and also to allow the cores to be placed in 
p o sitio n : in this case there are five drawbacks 
required, all a t the trunk-guide end of the pattern. 
T h e  face-boards are set in various positions and the 
ram m ing of the m ould is com pleted and joints are 
roughly made. (Fig. 9.)

W hile the joints are roughly made, the moulder 
concerned m akes the tem plates fo r the draw back 
gratings, m arks them out and stamps them in the 
bed. A fter casting, the gratings are taken on the

F i g . 16.— Coreing-up completed ready fo r  Placing 
the Drawbacks.

F i g . 17.— One o f the Drawbacks shown in position.
F ig . 18.— Stage before trying on the Top-part.

F ig . 19.— Top-part M oulding Box in position.
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job, placed in the various positions and the joints 
a re  then m ade up to their full size. (Fig. 10.) The 
drawbacks are then ram m ed individually. While 
these are in progress the first top-part is also in 
course of being ram m ed; two top-parts are  used on 
this casting. A fter the drawbacks are finished and 
joints made, a small draw back is m ade over the 
flange: a grating is also m ade to carry a section of 
the m ould in the second top-part. (Fig. 11.) The 
second top-half is then com pleted, the gratings are 
toggled up and the mould is now ready for stripping. 
The tops and finished drawbacks are removed, and 
the pattern  withdrawn.

The draw backs and the rrjould are finished and 
blackwashed; all are now ready for drying. (Fig. 
12). The tops and draw backs are dried in the 
stove, whilst the mould is dried by portable d ry ers: 
three are used, mostly on m edium  heat, as this 
ensures thorough drying w ithout burning or injury 
to the m ould face. The tim e usually taken for the 
drying of the mould is five to six days.

As soon as the tops are being ram m ed-up, w ork is 
started on the cores. These, with one exception, 
are m ade in the same sand as that used for facing 
the pattern, and both sands are identical with that 
used for the flywheel.

Coremaking
The m ain core is m ade from  lo a m : the procedure 

for the m aking of this core is sim ilar to  tha t used in  
m ost foundries for the cores o f  this type using a  
tem plate with two half-sections in size identical to- 
the size of the core. T he strickle-board is cu t to the 
contour o f the core, and a grating is then laid on  a 
bed o f loam and built up to form  the half-core. 
(Fig. 13.) A nother view o f the core is shown in 
Fig. 14. In  the background is the first half-core, 
and the second one is being built. N ote the ashes 
in the centre for venting.

A fter drying, the cores are placed together and 
calipered fo r size, after rubbing on the flat surface 
until the correct diam eter is reached. T he tw o 
halves are then bolted together, all seams are 
filled, and the core is blacked and returned to the 
stove.

T he m ould now being dry, the fires are rem oved 
and the m ould cleaned out, and coring-up is started. 
The first core to be set is the journal core a t the 
soleplate end, then the first of the panel cores are 
placed in position. The panel cores are all sus­
pended on chaplets; commencing with the journal 
end there are two tiers o f cores then three tiers, the 
rem ainder are single: in all there are fourteen panel 
cores. A t this stage, the main core is placed before

(Continued on page 164.)

F i g . 20.— The Finished Soleplate Casting. 
F i g . 21.— A nother view showing the Trunk  

and Guide Pads.
F ig . 22 .— Soleplate Casting partly machined. 

The Casting weighed 12 tons 10 cwt.
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I.B.F. London Branch
Secretary'1 s Report on 1950-51 Activities

A t the A nnual G eneral M eeting of the London 
branch of the Institu te of British Foundrym en held 
at the end of the session, M r. W. G. M ochrie, hon. 
secretary, presented his report, from  which the 
following is an abstract:—

Technical Meetings
O n Septem ber 27, 1950, the president, M r. F . E. 

T ibbenham , opened the 1950/51 session by giving 
his Address. This was followed by the account 
of the  Jobbing Iron  Founders’ Team ’s visit to 
A m erica, by the leader o f the team , M r. S. H . 
Russell. The meeting will be remembered not only 
fo r the able way in which Mr. Russell .gave his 
account, but also fo r the m anner in which he 
handled the discussion tha t followed. H is philo­
sophical conclusions w ent hom e to the 125 m em ­
bers and visitors present.

On October 6 the branch was well represented 
a t the N ational W orks Visit D ay in Birmingham. 
[The London branch will be hosts to the Institute 
on Friday, October 12, 1951, when a series of 
foundry visits in the London area will be arranged.]

Mr. M. M. H allett, of Sheepbridge Stokes, on 
O ctober 25 gave his P aper on “ Som e Practical 
Experiences in  Producing N odular Cast Iron .” It 
will be recalled tha t this was the first practical 
treatise ever m ade on this subject. A ttendance 
was about 100. T he evening of Novem ber 22 was 
devoted to  the discussion on technical reports T.S. 
23 and 26, entitled “ R epair and Reclam ation of 
Castings,” which was led by Dr. Everest, o f the 
M ond Nickel Com pany, Lim ited, for the ferrous 
report, and M r. Ruddle, o f the B .N .F.M .R .A ., for 
the non-ferrous. A ttendance was upwards o f 80 
m em bers and  the evening was m arked by a record 
length o f discussion.

The branch was the guests o f the London section 
of the Institute o f Metals on December 15, when 
Mr. F rank  Evans, m em ber, of John  Miles & P a rt­
ners, Limited, gave his P aper on  “ M odern M elting 
Furnaces.” The foundrym en m ade the m ajor con­
tribution  to  the discussion th a t followed and their 
attendance num bered about 70. On January  31
F. H. L loyd’s films “ Flawless and British,” 
“ All S tar Casting ” and ‘‘ A nd Now ” were shown 
before an interested audience.

M r. René Dulché, member, from  France, was 
unable to be present him self at the February 28 
meeting, but his P aper “  V alve-tappet Castings ” 
was given on his behalf by M r. E. H arw ood Brown, 
who knew the foundry intim ately, just as he did 
the subject itself. T he audience of abou t 80 fol­
lowed the French production m ethods with a very 
keen interest. T he M arch 28 meeting provided one 
of the highlights of the session when Mr. Frank 
H udson presented his film “ The Brass T rail,” and 
gave m em bers a m ost interesting exposé of con­
ditions in the U.S.A. There was an attendance of 
over 100 at this meeting.

In addition to the branch program m e outlined 
above, each of the two sections has been busy. 
East A nglia have had seven well-attended technical 
sessions and Slough five.

Works Visits
Three w orks visits have been organised during 

the session. In A pril, a party  of 32 with m ore 
than usual interest saw the functioning of 
foundry products in  the very trying service o f  
brew ing/ the branch is m ost grateful to the 
m akers o f “ G uinness ” fo r their hospitality 
accoided a t their P ark  Royal Brewery. In  the 
sum m er, a t the invitation of the president, a  party 
of between 20 and 30 were to have an all-day 
excursion from  London to see the never-ending 
battle, or perhaps concord, between casting and 
welding, a t  Suffolk Iro n  Foundry, S tow m arket. 
In addition, the branch had arranged fo r a  C onti­
nental trip  to wind up the session’s activities. [On 
May 24 a  party  of over 30 left for a visit to the 
French A rdennes foundries.]

Including all the branch and section technical 
meetings the program m e this year, so far as can 
be ascertained from the records, has exceeded any­
thing ever before. W ith 24 such functions, with 
an aggregate total attendance of well over 1,200, 
it will be agreed that there has been a fairly busy 
session.

Social Functions
N o program m e would be com plete w ithout the 

dinner and dance and “ m en only ” evenings. On 
Decem ber 15 a t the Café R oyal 185 attended and 
thoroughly enjoyed the dinner, dance, and cabaret. 
The president of the Institute, M r. John Sheehan, 
and Mrs. Sheehan, paid their official visit to the 
branch on that occasion, and they were accom ­
panied by M r. Tom  M akem son, -the Institu te’s 
secretary. The “ men only ” engagem ent is now 
regarded as an institution in itself; the event this 
year a t the H orse Shoe H otel, on M arch 16, 
with 116 present was, in the opinion o f those taking 
part, the m ost successful so far held.

Membership
In the last five years the total branch m em ber­

ship has increased by 200 and in seven years it 
has increased by not less than  50 per cent. The 
total figure to-day, standing at 750, represents the 
highest ever recorded in  the history  o f  the branch 
and, o f course, any branch of the Institute. The 
net increase since the estim ated figure of last year 
is 25 and on the official figure published in the 
Institute’s general report as a t A pril 30, 1950, is 34. 
It is not anticipated that there will be any wide 
difference between the final figure a t the end of this 
m onth and the  figure just given. This increase is 
higher than  was anticipated in view of th e  tighten- 
ing-up in approval o f new applications by virtue
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of the new bye-laws, and the impending increased 
subscriptions which are now, of course, in  force. 
Subscriptions from  m em bers fo r the calendar year 
1950 reached the all-time high record of 
£1,683 7s. 5d. This is the highest am ount fo r any 
one branch in the Institute, and m embers m ay 
be interested to know  tha t per m em ber they are 
still the biggest con tribu tor to the Institute funds.

All these things, however, do no t just happen. 
The council have held seven meetings, dispensing 
abou t 92 items on agendas, accounting for a very 
full 250 unpaid m an-hours. In  addition, there 
have been ten sub-com m ittee meetings (two p ro ­
gram m e, three dinner-dance, three national-works- 
visit and two “ men-only ”J. N ext session’s w ork 
has already started in the council, and although 
the sum m er m onths may be a holiday from  the 
m onthly meetings, they certainly are no  holiday 
from  the point o f view of running the branch. The 
delegates to G eneral Council have attended the 
usual four meetings, one in  London, one in Bristol, 
one in  Glasgow, and one in  Birmingham.

[M r. H udson reported later on the w ork on m em ­
bers’ behalf o f the Institu te’s Technical Committee. 
This w as printed in the J ournal on June 21.]

Mr. M ochrie concluded his R eport by thanking 
the past-presidents, the council, the representatives 
and delegates to G eneral Council, M r. H udson, the 
stewards, M r. Ellis, the president himself, who had 
attended every meeting of the council, as well as 
every branch meeting, M r. Tem pleton and Mr. 
H ardy, the section presidents, and Mr. Hoesli and 
Mr. Sanders, section secretaries.

Invitation to the Fair
Plans for the 1952 British Industries F air are 

already well advanced. In  fact, applications for 
space a t the London sections at Earls C ourt and 
Olympia close officially on August 25, after which 
applicants m ay have to  be placed on w aiting lists. 
There is no set date for receiving applications for 
space a t the heavy-engineering section a t Castle 
Bromwich, Birm ingham , but, so far, space is being 
booked a t a slightly higher ra te  than  last year, 
when a peak level of bookings was recorded. One- 
th ird  of the available space in  the two London 
sections has already been sold. The organisers of 
the 1952 F air are confident tha t it will com pare 
with the best in the post-w ar period, which may well 
surprise those who felt tha t the 1951 F a ir  would, 
in view of the Festival o f Britain, represent the 
peak achievement and be followed by a decline in 
size, representation, and influence.

The organisers of next year’s F air, which will be 
held from  M ay 5 to 16, are now engaged on an 
extensive overseas prom otion cam paign. The story 
of B ritain’s “ shop window,” with its coverage of 
90 separate industries, will be told in 26 languages 
by m eans o f  advertisements in the leading news­
papers and trade journals o f the world, in booklets, 
and on showcards.

International T elephone D irectory
D ue to be published next year is a  com mercial 

telephone directory in fou r o f the chief languages— 
English, French, Spanish, and G erm an. T he direc­
tory will gather in a  single volum e inform ation on 
all engaged in international trade and relationships, 
and will give com plete details o f rates for in te r­
national telephone calls. Represented in  the direc­
tory, which is being compiled for universal use 
am ong official, trade, and  professional organisations 
and societies, post offices, libraries, hotels, and 
travel agencies, will be every country  in E urope and 
some from  other continents as well.

A n invitation is extended by those responsible 
for the publication o f  the directory fo r  the inser­
tion of two entries— one in the alphabetical section 
and the other under classified lists o f trades and 
professions. Both entries are entirely free and w ith­
out a n y ,obligation either to  purchase the directory 
or to take advertising space in it. Entry form s 
can be obtained from  the In ternational Telephone 
D irectory, 12, Sackville Street, London, W .l.

Castings fo r  the Corliss Steam  Engine
(Continued from page 162) 

the last of the panel cores are set, the reason being 
that the vent o f the m ain core is connected to the 
cinder bed under the m ould (Fig. 15). “ Clays ” are 
used under all cores to check m etal thickness and 
the m ain core is first tried for thickness to  ensure it 
is central w ith the rest o f m ould. All being cor­
rect, the core is then set finally in position (Fig. 16).

The next operation is to try  one of the draw backs 
over the m ain core to ensure tha t the correct m etal 
thickness is obtained before the m ain core vents are 
m ade u p : this step is necessary to  save re-making, 
in  case the m ain core has to be removed. (Fig. 17.) 
The rem ainder o f the panel cores are then placed 
and also the internal core over the bore of the fram e; 
all the draw backs are now replaced, and a t the same 
time, the other end of the m ould is cleaned out, and  
the joint whitened ready for trying on  the top (Fig. 
18).

T he first top is now in position (Fig. 19) and all 
that now rem ains is to  seal up all vents, fill in  all 
hook holes, seam  all joints o f the draw backs, clean- 
off the top and clean-out the m ould, replace the 
small draw back over the flange, replace the second 
top-part and m ake all ready fo r casting.

The am ount of m etal required for casting is 15 
tons, the actual weight o f the casting being 12 tons 
10 cwt., and length 24 ft. (Fig. 20). A nother view 
showing the trunk and guide pads is shown in Fig. 
21. A fu rther view of the trunk soleplate lined off, 
and a rough cut taken of the flange can be seen in 
Fig. 22.
M ateria l

The iron used is identical with that used fo r the 
flywheel, giving sim ilar physical properties and con­
form ing to  the same analysis. The sand used in 
both cores and m ould is as described for the fly­
wheel. As a point o f interest, section thickness 
ranges from  1 in. to  in.

(Other castings will be described in future sections.)
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A n in ternational conference on isotope tech­
niques was held a t O xford from  July 16 to 20, 
the general arrangem ents being m ade by the 
A tom ic Energy Research Establishm ent, H ar­
well, and the M edical Research Council. T he open­
ing sessions were largely devoted to therapy, bio­
chemistry, and agriculture, but the whole period of 
July 19 and 20 was given over to  industrial and re­
search applications.

Dr. H. Seligmann, Isotope Division, A .E.R.E., 
opened this part o f the proceedings by discussing 
types o f applications. O ther specific uses of radio 
isotopes were then described by Dr. J. G udron, of 
the departm ent of physical chem istry, Commissi&rat 
k l’Energi A tom ique, Paris. Extracts o f some of 
the Papers read at the conference which are of more 
general interest to our readers are given below.

Experiments in a Blast Furnace
M r . E . W . V oice , British Iro n  & Steel Research 

Association, describeid the use of radon to  determ ine 
gas transit times in a driving blast furnace and the 
use o f cobalt00 indicators fo r determ ination of 
blast-furnace refractory wear. H e considered a 
typical furnace to be a brick-lined shell containing 
a colum n of burden some 20 ft. dia. and 70 ft. high, 
the burden consisting of iron  ore, coke and fluxes, 
loaded interm ittently. A ir was blown into the side 
o f the furnace a t the bottom  through 10 or 12 
tuyeres and the total rate would be about 30,000 
cub. ft. per min.

The tim e of contact between the gaseous and 
solid m aterials was of obvious im portance, and 
attem pts were therefore m ade to m easure it.

A ny m aterial injected into the air stream  would 
suffer extrem e dilution and would have to  pass 
through the very-high-tem perature zone. Argon, 
helium, radioactive krypton and radon were con­
sidered; it was calculated that radon  should be de­
tectable after this dilution and was available at a 
reasonable price provided a pulse technique was 
adopted.

The air in the tuyeres was at about 12 lb. per sq. 
in. and a burster cham ber was used such tha t gold 
tubes containing 40 mC. of radon were m ounted 
on a detonator, this being surrounded by some 
propellant such as gunpowder. On firing the deto­
nator the gold tubes were shattered and the propel­
lent burned. The gaseous products and radon then 
burst a copper seal and the gases were forced into 
the tuyere. Some of the air entering the furnace at 
a known time was thus tagged w ith radon.

Simultaneously, gas samples were taken from  two 
positions a t the top of the charge— one from  the 
centre and one near the wall o f the furnace. A 
sampling m ethod was necessary, such that separate 
samples could be taken a t known time intervals and 
stored fo r analysis. T he m ethod used was to con­
struct a large circular water-filled pan containing 30

gas-jars on a  peripheral bee-hive shelf. T he two gas 
supplies were led into a radial arm  so that by ro ta t­
ing the arm  the gas was directed into the appropriate 
jar. Gas was collected for one second in each 
ja r  and it was arranged that the first m ovem ent of 
the radial arm  fired the detonators and injected the 
radon into the furnace. Know ing the volum e of gas 
collected per second, it was possible to  calculate the 
gas velocity in the gas sampling pipe and a correc­
tion could then be applied for the tim e spent in the 
pipe. By using pum ps this was kep t down to 0.4 
secs, fo r a 25-ft. sampling pipe.

The sam ple gases were then transferred to 500 
ml conical flasks, stored for four hours, and the 
open neck of the flask was placed against a  mica- 
end-window counter. Counts were taken fo r 1-15 
min., as necessary, from  which results curves could 
be draw n showing the intensity against time. Typical, 
results fo r one furnace showed a peak between 1 
and 3 sec. fo r the sam ple taken a t the wall and  be­
tween 6 and 9 sec. fo r the sample taken at the 
centre.

By controlling the size grading o f the burden and 
the radial distribution of solids, M r . V oice  con­
sidered it possible to contro l the tim e of passage of 
gases through the furnace, thus leading to greater 
efficiency o f operation.

Refractory Wear
The furnace shell was usually lined with from  2- 

to 3-ft. o f firebrick or carbon and this lasted fo r a 
cam paign o f 6 o r 7 years before relining. The 
operator asked fo r in form ation on th e  rate  of wear 
o f firebrick, enquiring if the furnace soon made its 
final lines, o r was there a  progressive wearing-back?

Small pellets o f C o 00 could be built in to  the brick­
w ork and their 7-ray activity detected by 
using a portable counter outside the furnace. If 
pellets were built into deep refractory such as under 
the hearth , the cobalt, if released, could be detected 
in the iron ou tput from  the furnace. 10 mC. of 
C o60 could be detected provided it was w ithin two 
feet of the furnace shell and  10 mC. could be detec­
ted if it entered 2 or 300 tons of iron. Samples were 
kept from  each cast and were assessed in the labora­
tory using a scintillation counter.

Cobalt00 could also be used to  m easure the tran ­
sit time through the furnace fo r solid materials. A 
5 mC. pellet was em bedded in a lum p of ore and by 
taking m etal samples a t each cast it was possible to 
know  how long the ore took before it released the 
cobalt into the m olten metal.

Steel Castings
The use of radio isotopes fo r the non-destructive 

testing o f steel castings was discussed by M r . H . S. 
P e ise r  and D r. J. L . R a it  (Hadfields Limited) as 
a  simple and obvious industrial application. A fter 
a  brief description o f  a recently-built laboratory  set
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Conference on Isotope Techniques

out for the gam m a radiography of steel castings, the 
use of this m ethod was explained. Emphasis was 
placed on a few examples w here the m ethod has 
proved superior o r m ore econom ical than radio­
graphy by X-rays.

T he m ost valuable application of radio isotopes 
in the steel foundry was considered to be for the 
exam ination of pilot castings during the develop­
m ent o f foundry methods. Quite small changes in 
these could be shown to have significant and appa­
rently unpredictable effects on the quality of cast­
ings. The use of radio isotopes thus gives the steel 
founder additional scientific control in  his m anu­
facturing processes such as was previously econom i­
cally, if not scientifically outside his reach.

Safety  P recau tions
D r . J. S. Blair (Stewarts and Lloyds, Limited, 

Corby), who has been associated with the exam ina­
tion of welds between steam  pipes and structural 
tubes using isotopes I r 192, T a 182 and C o60, con­
sidered that gam m a-rays are much easier to use 
than X-rays, requiring fa r  less equipm ent, and 
taking less tim e and trouble to get it in to  position 
for taking the exposure. T he flatter and less- 
contrasting radiograph obtained with the gam ma- 
ray m ay be m uch m ore useful fo r m any purposes.

H e claim ed that his firm had made great use of a 
proprietary  type of container which they find meets 
all the requirem ents as fa r as operating is concerned 
w ithout the com plication o f having to handle the 
bare source at the end of a long rod. In this con­
tainer the isotope is carried on the end of a rod in­
serted through the back, and lies inside a lead sphere 
having a conical plug, the end of which can be re­
moved to expose the source during the taking of 
gam m a-ray photographs. A n im portant advantage 
of this container is that by means of 15-ft. of Bowden 
cable the source can  be protruded from  the end for 
taking “ all-round ” photographs w ithout the opera­
to r having to aproach it. I t  can, o f course, be re­
tracted in the sam e way.

Describing the general health precautions which 
are followed a t C orby when handling isotopes, D r . 
Blair said that the isotope is collected from  H ar­
well in a special container o f their own design which 
is unsymm etrical, and when placed in the boot of 
a car has greater shielding tow ards the driver than 
tow ards the back o f the car. This container weighs 
about 60 lb. and is m ade of lead and can hold two 
isotopes. It is lifted out o f the car by a rod passed 
through two horns on it, the rod ensuring that the 
isotope is not carried close to the body, it being 
necessary fo r two people to carry  it, one holding 
each end of the rod. T he same rod, after the con­
ta iner has been put on the ground, is used to remove 
the cap which fits into the end of the rod and is 
retained by a spring after it has been unscrewed. The 
rod  also contains inside it another screwed rod 
which is then pulled out and used to remove the 
isotope on its short bar which is inside the con­
tainer. Should the isotope be dropped on the 
ground, the special handling tongs can be used to

pick it up again and re-insert it in  the container o r 
re-screw it on to the handling rod. The isotope is 
transferred to the working container, inserting it 
through the back and it is then ready for use and 
requires no further handling. The w orking con­
tainer is pu t on to  a small trolley, which not only 
avoids having to lift it, but also keeps the isotope 
a considerable distance away from  the operator 
while it is being moved.

T he trolley and container are stored when no t in 
use in a special enclosure. 'T h e  trolley is run  dow n a 
slope underground so that no appreciable radiation 
can get out, and another underground pit is used to 
hold radio-isotopes when they are not wanted. These 
are stored in holes in an  18-in. thick steel ingot, there 
being long steel plugs inserted in  the holes so that 
the protection upw ards is adequate. Even with the 
pit full of isotopes (it can hold 13), there is no 
appreciable radiation from  it.

Personnel Protection
As far as protection of personnel is concerned, 

distance is by far the most im portant item, and 
provided the working area is roped off a t 15 ft. o r 
20 ft. radius, there is no need to w orry about w ork­
m en occasionally w alking past. P ocket dosim eters, 
which are m ost convenient, a re  carried by all opera­
tives and these tell im m ediately w hat dose the opera­
to r has received, and allow him  to stop further 
operations should that dose becom e excessive. 
Periodical blood counts also help to check the health 
of the operators, and m onitors are used to check the 
level of radiation  around any w ork in progress.

In conclusion, D r. Blair reported that these pre­
cautions were quite satisfactory, since although 
radio-isotopes have been used a t his w orks for about 
two years, no operator has ever received m ore than 
one-fifth of the permissible dose in any one week.

Tnngsten Ores Control
As from July 30, the M inistry o f M aterials became 

the im porter of tungsten ores and concentrates. Im ­
ports continue to be allowed under licences already 
issued.

Im port and distribution of tungsten ore will be con­
ducted through agents drawn from  the trade, and for 
this purpose it is proposed to form  a company, the 
management o f which will include representatives of 
the following companies:— D erby & Company, Limited, 
62-63, Cheapside, London, E.C.2; M etal Traders, 
Limited, 7, Gracechurch Street, London. E.C.3; 
H. A. W atson & Company. Limited, 115, Old Broad 
Street, London; E.C.2, and Exchange Buildings, Liver­
pool. Pending formation of the company, offers of 
tungsten ore may be made to any of these three firms, 
who will make bids on behalf of the Ministry. C on­
sumers will be approached individually about their 
requirements.

The price o f concentrates o f standard 65 per cent, 
grade and ordinary quality will be 535s. per long ton 
unit delivered consumer. The price will be reviewed 
at the end of the quarter, but no change is contem ­
plated before then.

Boliden’s New Orc-concentration Works
A new ore-concentration plant, reported to be one 

of the largest and most modern in Europe, is being built 
by the Boliden Mining Company in N orth Sweden.
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Steel Consumers’ Council
The names of the members o f the Iron and Steel 

C onsum ers’ Council, which has been set up under the 
Iron and Steel Act, 1949, to consider any matter, 
including prices, affecting the interests o f consumers, 
were announced by the M inister of Supply on July 31.

The council will have as its independent chairm an 
■Sir William Palmer, who has been chairm an o f the Oil 
Consumers' Council since 1949. Chairm an also of 
the British Rayon Federation, Sir William was Second 
Secretary, Ministry of Supply, 1939-42, Second 
Secretary, M inistry o f Production, 1942-44, and Prin­
cipal Industrial Adviser to the Board o f T rade, 1944-46.

M embers appointed to represent the iron and steel 
consuming industries are:—Sir Amos Ayre, chairm an 
of the Shipbuilding Conference; Mr. R alph Bennett, 
chairm an and managing director o f Smethwick Drop 
Forgings, Limited; Mr. A. L. Shuttleworth, managing 
director of the Pressed Steel Company, Limited; Sir 
Andrew McTaggart, president o f the Civil Engineering 
C ontractors Association; Mr. C. M. Spielman, m anag­
ing director of Whessoe, Limited; Mr. Robert Arbuth- 
nott, joint managing director o f the N orth British 
Locomotive Company, Limited; Mr. W. M oray Lines, a 
director o f Lines Bros., Limited; and Mr. W. D. Wilson, 
chairm an and managing director o f Geo. Wilson Gas 
Meters, Limited.

Representing the iron and steel merchants and stock­
holders are Mr. M. C. Wade, Mr, J. W. Annetts, and 
Mr. H. Basil D arby, while the representatives of 
workers in the consuming industries are Mr. W. B. 
Beard (United Pattern M akers’ Association), Mr. Jack 
Tanner (president o f the A m algam ated Engineering 
Union), and Mr. F. Hayday (N ational Union of 
G eneral and M unicipal Workers). The nationalised 
industries are represented on the council by Sir John 
Hacking (deputy chairm an, operations, British Elec­
tricity Authority) and Gen. Sir Daril G. Watson (a 
mem ber o f the Railway Executive).

The Iron and Steel C orporation o f G reat Britain 
has nominated Sir John G reen and Mr. W. H. Stokes, 
two of its members, to serve on the council.

It will be recalled that, earlier this year, the M inister 
o f Supply stated that he had invited nominations to 
the council from  the Federation o f British Industries, 
the N ational Union o f  M anufacturers, the Engineering 
Industries Association, the Association o f British 
Chambers o f Commerce, the N ational Association of 
Iron and Steel Stockholders, the N ational Federation 
of Iron and Steel Merchants, and the T.U.C.

The M inister of Supply has this week made the fol­
lowing additional appointm ents to the Consumers’ 
C ouncil:—Sir H arry Railing (General Electric Com ­
pany, Limited, London) and Mr. R. G. D. Ryder 
(Thomas Ryder & Son, Limited, Bolton).

Board Changes
B r i t is h  T a b u l a t in g  M a c h in e  C o m p a n y , L i m i t e d —  

Mr. A. H . H aw orth has been appointed a director.
R e v o  E l e c t r ic  C o m p a n y , L i m i t e d — M r. D. J. 

Vaughan has resigned from the board and Mr. F. D. 
Felton and Mr. P . Tonks have been appointed joint 
managing directors.

I m p e r ia l  C h e m ic a l  I n d u s t r i e s , L im it e d — Mr. P . C . 
Allen, chairm an of the plastics division, Mr. E. A. 
Bingen, the com pany’s solicitor, Capt. R. C. Tod- 
hunter, purchases controller, and Mr. A. T. S. Zealley, 
chairman of the Billingham division, have been 
appointed directors.

New Ore-carrying O rganisation
The formation is announced of Ore Carriers, 

Limited, a joint enterprise of the British Iron and Steel 
C orporation and the H ouldcr group of companies. 
Its function is to build and operate a fleet of ore 
carriers to bring ore to Port T albot and other United 
Kingdom ports. The capital is £2,000,000, all in 
ordinary £1 shares and all found from the joint 
prom oters’ own resources, 51 per cent, being provided 
by the H oulder group and 49 per cent, by the iron and 
steel industry (through British Iron and Steel C orpora­
tion).

Contracts are about to be signed between the -com­
pany and William Gray & Company, Limited, West 
H artlepool, for six m otor vessels specially designed for 
the rapid handling of iron ore. The first four will be 
of 8,600 tons deadweight each, and  the first vessel is 
expected ^ to  be laid down early next year. All of 
them should be in operation about the middle of 1955. 
The total cost of the fleet is expected to be in the 
neighbourhood of £3,000,000.

The chairman of the new company is M r. W. C. 
Warwick, ' chairman of the Royal M ail Lines, the 
H oulder group, and other undertakings. Of his nine 
director colleagues, five are nominated by the corpora­
tion (Mr. J. B. Cowper, Sir John Green, Mr. D. H. 
Kyle, Sir Andrew McCance, and Mr. C. R. Wheeler) 
and four by the H oulder group (Mr. C. G. Alexander, 
Mr. John M. H oulder, M r. J. Huntley, and M r. Cyril 
W. Warwick). The secretary will be Mr. F. W. Whittle, 
secretary and chief accountant of the Houlder Line.

The formation of Ore Carriers, Limited, follows 
settlement of the dispute between the Iron and Steel 
C orporation of G reat Britain and the British Iron and 
Steel Federation over the organisation to be set up 
to ensure supplies of raw materials to the steel industry. 
The announcem ent points out tha t the H oulder com­
panies have had close and continuous trade connec­
tions with South Wales for over half a century and 
that to ensure best use of the new vessels their opera­
tion will be carried out to the requirem ents o f the 
corporation. ________________

Need for More Use o f H ot-m etal Process
In the course o f his review at the recent annual 

meeting of the Lancashire Steel C orporation, Limited, 
Sir John James, the chairm an, stated that in order 
to supply the advancing requirements of iron and 
steel users in this country, either for home or export, 
the iron and steel industry would need to make a more 
extended use of the hot-metal process; in this scrap 
consum ption per ingot ton could be reduced and pig- 
iron substituted. They were looking to the great works 
at M argam as a classic example of how they could be­
come less dependent upon scrap gathered from  all parts 
of the world fo r ingot production, and rely more upon 
the efficient conversion into iron and steel of the iron- 
ore deposits of the world, including our own.

The meeting was attended by Mr. S. J. L. Hardie, 
chairm an of the Iron and Steel C orporation of G reat 
Britain, and Sir John Green, deputy chairm an. Mr. 
Hardie expressed the thanks of the meeting to Sir John 
James in a short speech. All the retiring directors were 
re-elected.________ __________________

“ I f  w e  l o s e  a day’s production from  one man, it 
means tha t the whole of the plant and organisation 
used by three men has to work fo r no profit on that 
day to pay the unearned overheads on his plant,” 
says Mr. V. J. Jobson, chairman of Qualcast, Limited, 
in a circular to shareholders and employees announc­
ing extra holiday pay for the latter.
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British Association
Forthcoming ' E dinburgh M eeting

The British Association Edinburgh meeting, 
being held from  A ugust 8 to 15, lays special 
em phasis on  the progress o f science in the last 
100 years, as it is intended tha t it should 
be p art o f  the Festival of Britain. A  feature of 
this, the 113th meeting, a t which the  D uke o f 
Edinburgh is president, is tha t the public will 
see the first dem onstration of large-soreen television 
with a wireless link between the transm itting and 
receiving end.

T he Chancellor, the M arquess o f  Linlithgow, 
is conferring the honorary  degree of D octor o f Laws 
on the  D uke o f  Edinburgh, who has chosen for 
the presidential address “ The British Contribution 
to Science and Technology ip the P ast 100 Y ears.”

The Association, founded in 1831, has held m eet­
ings annually, except during the two wars, and 
has already visited Edinburgh five times, but not 
within the past 30 years. The Prince Consort was 
president at Aberdeen, in  1859, and the Prince of 
Wales at O xford, in  1926.

T he object o f the meetings, which are the largest 
gathering of scientists in Britain, is to enable 
scientists to m eet and discuss their w ork against 
the background o f science as a whole; to enable 
scientists and laym en to meet; and to  inform  the 
public o f the progress o f science, with a  view to 
familiarising it w ith the objects and methods.

Osborn’s New Chairman
Samuel O sborn & Com pany, Limited, Sheffield, 

announces that Mr. F rank  Arnold H urst has 
been elected chairm an of the com pany following 
the death (reported last week) o f M r. S. E ric 
Osborn. M r. H urst joined the com pany in 1897 as 
an office boy. A fter two years’ w orking under 
H enry  M ushet and Edw ard M ushet, sons of the cele­
brated R obert Forester M ushet, he moved for a 
short time to other Sheffield steelmakers in order to 
widen and im prove his knowledge of the a rt of steel- 
m aking and m anipulation.

On returning to Samuel O sborn & C om pany in 
1904, he becam e m anager o f the high-speed steel 
departm ent and was responsible for the crucible 
melting of high-speed steel and its subsequent m ani­
pulation, along with research and testing. Mr. 
H urst was later appointed steelworks m anager, and 
to  this was added the m anagem ent o f the twist drill 
and small tool departm ents, followed by his appoint­
m ent as general works m anager, covering the m any 
and various operations of the com pany. In  1923 he 
was appointed a m anaging director o f the com pany.

A m em ber of the Iron  and Steel Institute and the 
Society of Engineers and M etallurgists, M r. H urst 
is a founder, m em ber of the Sheffield M etallurgical 
Association. He was president o f the Sheffield and 
District Rollers’ and T ilters’ Association, 1945-46, 
and is chairm an of the technical com m ittee of the 
High Speed Steel Association, and a vice-president 
of the Sheffield and D istrict Engineering Em ployers’ 
Association.

Austin Extension
The M inister o f Supply officially opened new 

shops of the Austin M otor Com pany, Limited,, 
a t Longbridge recently. T he site on  which 
this new p lan t stands was originally a hill, 
and when designing the building it was neces­
sary to cater for the reception of m ajor 
assemblies from  existing plants situated a t  a  low er 
level. T o this end a totally enclosed bridge was 
built from  the lower building to connect w ith a 
main tunnel running under the entire frontage of 
the new factory.

T he assembly tracks, enclosed on either side, 
sta rt in  a  m arshalling stores which contain some 
750,000 chassis parts. Some half-way down the 
tracks are electrostatic spray-booths where chassis 
receive a coating of protective paint. They are 
lifted off the track autom atically and passsed 
th rough an electrode system charged to  a potential 
of 150,000 volts. D uring the passage through the 
high-potential grid they m eet a finely-atomised pain t 
mist, the particles of which becom e highly charged 
with electricity and are draw n to all surfaces to 
form  an even coating.

One o f the m ost striking features of the building 
is the am ount o f glass— nearly 60,000 sq. ft.— used 
in walls and roof to  ensure the m axim um  interior 
daylight; special m anual gearing enabling 58 ft. runs 
of windows to be opened for ventilation.

Freight Handling in United States
The recom m endation to trade unions to  

encourage the developm ent o f “ m achine-con- 
sciousness ” am ong their m em bers is m ade in the 
report o f the specialist team  on long-distance 
freight handling which recently returned from  a 
visit to the U nited States, sponsored by the Anglo- 
A m erican Council on Productivity. The team  advo­
cates that both sides of industry and the appropriate 
governm ent departm ents should engage in  intensive 
propaganda to dispel any idea th a t there is anything 
new o r frightening in the idea of mechanisation.

Because the handling of freight during transporta­
tion is akin to the handling of m aterials in factories, 
in tha t it increases the cost o f the goods w ithout in­
creasing the value, the specialist team  on m aterials 
handling, which visited the U nited States and issued 
its repo rt last year, was followed by the present 
report on freight handling. This team  was repre­
sentative not only of the nationalised railways, 
roads and docks organisation, but included officials 
of private road, dock and transport undertakings.

Overseas Trade and Rearm am ent
Exports of some commodities from the United K ing­

dom during the first half of this year were appreciably 
below the level o f the first six months of 1950, but the 
full impact of rearm am ent has yet to be reflected in our 
oversea trade. The value of U .K. exports in the first 
ha lf o f this year was £1,304,200,000, with im ports at 
£1,856,400,000, raising the visible adverse balance to 
£552,000,000. This increase, however, is largely due to 
the sharp rises in im port and export prices during the 
period.
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Im ports and Exports o f  Iron and Steel in June
The following tables, based on Board of Trade returns, 

give figures of imports and exports of iron and steel 
in June. Figures fo r the same m onth in 1950 are

Total Exports o f Iron and Steel

Destination.

Month
Juu

ended
30.

Six months 
ended June 30.

1950. 1951. 1950. 1951.

Tons. Tons. Tons. Tons.
Channel Islands . . . 583 885 4,064 4,528
Gibraltar 95 92 842 303
Malta and Gozo 480 590 2,698 1,044

2,652Cyprus 504 359 4,424
2,131Sierra Leone 372 1,280 2,581

Gold Coast 1,502 1,240
5,438

14,027 9,601
Nigeria 4,385 32,053 31,220
Union o f South Africa 18,212 9,990 80,792 70,022
Northern -Rhodesi a . . 3,105 1,004 15,473 8,100
Southern Rhodesia .. 0,000 4,503 38,308 19,252
British East Africa .. 8,915 8,519 50,900 45,051
Mauritius 1,000 538 4,832 3,742
Bahrein, Kuwait,Qatar 

and Trucial Oman 730 227 3,781 3,861
I n d ia ............................ 10,131 0,273 45,450 49,180
Pakistan 10,007 5,479 49,192 43,942
Malaya 0,518 0,380 42,952 38,030
Ceylon 3,023 2,735 19,007

3,045
10,054

North Borneo 0S9 737 2,002
Hongkong 2,575

29,835
4,321 25,229 35,680

Australia 20,304 102,950 170,950
New Zealand 19,344 3,150 90,722 50,467
Canada 19,730 21,125 70,823 122,524
British West Indies . . 7,084 4,401 33,307 30,502
British Guiana 521 411 4,153 2,340
Anglo-Egyptian Sudan 2,418 787 9,741 5,050
Other Commonwealth 074 1,005 0,954 0,218
Irish Republic 7,504 5,937 40,745

484
47,509

Soviet Union 73 — 2,230
Finland 4,152

8,000
1,744 31,558 17,9S7

Sweden 9,425 47,151 52,433
Norway 9,505 0,315 45,319 35,600
Iceland 204 200 2,373 1,438
Denmark 7,504 5,298 70,545 44,767
Poland 94 34 1,022 543
Germany 17 122 203 625
Netherlands 7,055 8,292 41,392 45,724
Belgium 870 765 0,945 0,73S
France 1,918 123 12,754 3,765
Switzerland 030 830 0,30S 6,584
Portugal 2,042 S34 10,757 8,120
S p a in ............................ 820 244 4,388

5,000
2,132

I t a l y ............................ 905 3,908 18,101
Austria 50 31 550 276
Hungary — — 250 23
Yugoslavia 143 2 3,262 5,009
Greece 217 197 3,090 1,570
Turkey 075 315 5,230

8,121
2,380

Indonesia 085 1,081 3,823
Netherlands A n tilles.. 757 20 4,804 1,554
Belgian Congo 240 200 807 1,242
Angola 205 143 1,453 1,459
Portuguese E. Africa 599 254 2,712 2,022

1,320Canary Islands 211 041 1,011
S y r ia ............................ 101 1,009

2,210
707 2,168

Lebanon 505 5,835 8,455
16,036Israel ............................ 2,440 4,551 9,903

Egypt 0,390 2,502 34,703 19,624
Morocco 9 12 1,572 1,292
Saudi Arabia 505 64 1,732 236
I r a q ............................ 1,217 710 21,104 11,800
Iran . . 0,058 8,897 58,347 49,298
Burma 1,110 1,500 5,623 7,644
Thailand 222 1,905 3,132 8,939
China 1,141 164 2,092 4,597
Philippine Islands . . 539 274 0,078 1,919
U S A ............................ 2,929 12,817 10,482 99,030
C u b a ............................ 251 270 810 2,521
Colombia 908 262 3,377 3,432
Venezuela . . 2,439 1,290 18,870 15,438
Ecuador 740 204 2,024 701
P e r u ............................ 1,797 1,699

160
5,996

1,0104
0,310

C h i le ............................ 2,352 5,137
Brazil 2,850 1,431 15,288 11,893
Uruguay 379 577 4,738 7,014
Argentina 3,939 3,232

1,180
33,710 24,818

Other foreign 1,525 9,201 9,481

T otal 203,027 200,556 1,460,568 1,423,289
* The figures for 1951 are not completely comparable with those for 

the previous year.

given for purposes o f comparison and totals for the 
first six months o f this year and o f 1950 are also 
included.

Total Im ports o f Iron and Steel (tons)
From ALLII. eiKleU JlUlu 30. öix  intus. to  June 30.

1950. 1951. 1950. 1951.

I n d i a ............................ _ 1 22,884 2
Canada
Other Commonwealth

4,045 3,495 22,031 22,764

and Irish Republic 88 163 891 788
Sweden 924 2,090 0,150 11,095
Norway 3,483 3,414 24,712 24,541
Germany 7,407 2,025 47,210 8,707
Netherlands 4,573

12,028
5,228 33,052 33,321

Belgium 19,510 50,827 75,177
Luxemburg 7,931 7,158 24,394 41,803

123,032France ̂ 30,573 25,843 139,970
Austria 20 1,118 2,287 9,078
U S A ............................ 0,707 2,650 35,787 17,955
Other foreign 1,339 694 5,079 1,418

TOTAL 79,724 73,395 414,292 309,741

Iron and steel scrap nd waste, fit only for t le recovery of
metal 221,290 42,002 1,214,957 318,78 9

Exports o f Iron and Steel by Products (tons)

Product.
Mth. ended June 30. Six mths. to  J une 30.

1950. 1951. 1950. - 1951.

Pig-iron 1,621 1,121 13,251 13,265
Ferro-alloys, etc.— 

Ferro-tungsten 88 - 30 590 284
Spiegeleisen, ferro­

manganese 124 11 1,090 573
All other descrip­

tions 112 07 794 602
Ingots, blooms, billets, 

and slabs 712 202 3,347 4,513
Iron bars and rods . . 212 993 2,487 5,623
Sheet and tinplate 

bars, wire rods 625 1,654 1,800 7,702
20,858Bright steel bars 3,775 2,113 20,576

Alloy steel bars and 
rods 1,382 1,042 7,397 7,798

Other steel bars and 
rods 19,953 11,080 118,420 111,657

Angles, shapes, and 
sections 10,883 11,252 72,319 93,444

Castings and forgings 510 872 4,379 5,441
Girders, beams, joists, 

and pillars* 6,209
12,292

3,030 32,070 20,746
34,485Hoop and strip 4,058 53,032

Iron plate 84 34 1,250 1,036
Tinplate 20,450 18,688 123,736 123,149

1,559Tinned sheets 523 200 1,028
Terneplates, decorated 

tinplates 49 46 270 021
Other steel plate (min. 

& in. thick) 31,333 20,009 155,702 150,500
Galvanised sheets 10,175 2,508 57,440 29,063
Black sheets 11,890 13,973 69,095 78,894
Other coated plate . . 879 748 5,943 5,070
Cast-iron pipes up to 

0 in. d ia ..................... 7,369 5,009 39,929 37,418
Do., over G in. dia. . . 7,182 4,783 42,623 34,690

201,941Wrought-iron tubes . . 31,800 32,567
22,175

178,135
Railway material 28,054 148,778 125,181
Wire 7,432 3,940 35,929 32,121
Cable and rope 2,947 2,208 10,682 15,371
Wire nails, etc. 2,175 2,211 9,331 14,941
Other nails, tacks, etc. 479 758 2,621

4,113
5,356

Rivets and washers . . 803 913 3,718
Wood screws 337 233 1,847 1,868
Bolts, nuts, and metal 

screws 2,838 2,270 15,665 13,829
B a th s ............................ 1,096 1,073 7,104 6,895
Anchors, etc. 552 082 4,408 4,514
Chains, etc. 1,150 1,046 5,342 5,442
Springs 727 472 4,902 3,259
Hollow-ware . . 0,415 2,745 44,986 18,941

T otal , in c lud ing  o th e r  m a n u fac tu re s  n o t  lis ted  abo v e
.............................I 203,027 I 200,556 I 1.400,508 I l,4üa,28i>
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N ew s in Brief
P l a n s  have been approved for a 200-it. extension to 

a mill at Darlington for Darlington & Simpson Rolling 
Mills, Limited.

T h e  V ic t o r ia n  d i v is i o n  of the Institute of A ustra­
lian Foundrym en, at their June meeting, heard a lecture 
on "Perm anent-m ould P ractice” by Mr. S. Piece.

H o l d e r s  of the 941,250 £1 units of the Davy & 
U nited Engineering Company, Limited, are to be offered 
the right to subscribe at par for one new share for 
every £20 of stock held.

F o l l o w in g  f u r t h e r  in c r e a s e s  in world prices, Shell- 
Mex & B.P., Limited, announce an increase under their 
inland trade price schedule of id . per gall, for B.P. 
Britoleum, effective from July 31.

T h e  f ir s t  of several United States ships expected in 
the Tyne with iron-ore cargoes has arrived from  Bizerta 
with a cargo of 10,000 tons, American ships are new­
comers to this section of Tyne trade.

A m o n g  t h e  o f f ic ia l  v i s i t s  to the Engineering and 
M arine (Foundry) Exhibition at Olympia, London, on 
Friday, August 31, will be one by members of the 
Joint Iron Council Executive Committee.

T r e a s u r y  c o n s e n t  has been obtained by General Re­
fractories, Limited, Sheffield, to capitalise £390,000 of 
the reserves and make a bonus issue of three new 10s. 
shares for each five 10s. stock units held;

A n  o r d e r  w o r t h  $600,000 from the United States 
for rectifier equipm ent has been obtained by the Hack- 
bridge & Hewittic Electric Company, Limited, Hersham, 
W alton-on-Thames, in the face of keen competitjon.

A n  e x h ib it io n  of a selection of Scottish minerals and 
some of the products made from  them is being presented 
in the Engineering Centre, Sauchiehall Street, Glasgow, 
by the M ineral Resources Panel o f the Scottish Council 
(Development and Industry).

H. & E. L it t o t t , L i m i t e d , of Horsham , Sussex, 
have taken over the control of the Portslade Ironworks. 
The controlling staff is, Mr. Frank H. Ayling, managing 
director; Mr. G. E. Gladwell, general manager; and 
Mr. J. A. Rodgers, secretary.

I n  h i s  s t a t e m e n t  with the report of Edgar Allen 
& Company, Limited, M r. W. H. H igginbotham, chair­
m an, says that the directors are considering the advisa­
bility of reorganising the capital structure to reduce dis­
parity between capital actually employed and issued 
capital.

B r i t is h  I n s u l a t e d  C a l l e n d e r 's  C a b l e s  L im i t e d  
announce changes of branch telegraphic addresses and 
telephone num bers:—Bicalbest, Liverpool, 1; Stoke-on- 
Trent 44256/7 and the B.I.C. Construction Company 
Limited, Clarence Chambers, Kingsway, Stoke-on-Trent, 
Stoke-on-Trent 44368.

T h e  B o a r d  o f  T r a d e  announces that, after full con­
sideration of the tenders submitted, it has been decided 
to accept the offer made by Associated Electrical 
Industries, Limited, for the purchase of the stock in 
Siemens Bros. & Company, Limited, now vested in the 
Custodian of. Enemy Property.

A f in a l  d i v id e n d  on the ordinary shares of 10 per 
cent., making 25 per cent., less tax, for the year ended 
M arch 31 is announced by the W ellman Smith Owen 
Engineering C orporation, Limited. This compares with 
a total dividend o f 12£ per cent., less tax, plus a cash 
bonus o f 5 per cent., free of tax.

S ir  A r t h u r  M a t t h e w s , of Sheffield, has been elected 
a director of Bradley and Foster Limited, D arlaston 
Iron W orks, D arlaston, Staffs., Bradleys (Darlaston) 
Limited, and Bradleys (Concrete) Limited. Sir A rthur 
M atthews was recently elected to the Board of the 
parent company Staveley Coal & Iron Company, 
Limited, Chesterfield.

In a  r e s e r v e d  j u d g m e n t , the House of Lords dis­
missed an appeal by M obberley & Perry, Limited, 
manufacturers of firebricks and gas retorts, of S tour­
bridge (Worcs), from  a decision of the C ourt o f Appeal, 
London, tha t a 58-year-old ex-miner, Sidney Holloway, 
of Stourbridge Road, Lye, was entitled to workmen’s 
compensation for pneumoconiosis which developed 
three years after he had left the pits in 1946.

A n  in c r e a s e d  d i s t r ib u t io n  on the £4,198,372 
ordinary capital is announced by the directors of the 
G eneral Electric Company, Limited. The increase is 
of 5 per cent, to 22 i per cent, for the year ended 
M arch 31. The dividend is unchanged a t 10 per cent., 
but the cash bonus is raised from  71 per cent, to 
121 per cent. The distribution of 171 per cent, was 
m aintained for each of the 10 preceding years.

T h e  in d e x  n u m b e r  of United Kingdom industrial 
production (1946 =  100) prepared by the Central 
Statistical Office fell sharply by five points during May 
to 146. The decline was largely the result of the 
W hitsun holiday. The M ay index num ber was two 
points above the average for the first quarter of the 
year, but still six points above the average fo r the 
whole of last year. The figure for May, 1950, was 142.

I n  a w r it t e n  a n s w e r  to Mr. Lambert, Mr. M. Stewart, 
Parliam entary Secretary to the M inistry of Supply, 
said that he was aware that there was between 18 months’ 
and two years’ delay in delivery of 3-in. to 6-in. iron 
water pipes. Increased production depended on addi­
tional labour to work extra shifts. Plans were in hand 
to provide housing accommodation for additional labour 
for one of the largest producers in the country, but it 
was not expected that they would be completed before 
1952.

T h e  A n n u a l  R e p o r t  fo r 1950 of the W orld Power 
Conference is now available from 201, G rand Buildings, 
T rafalgar Square, London, W.C.2 (Is. 6d. post free). 
It announces the election of Dr. A. Parker, c .b .e ., as 
honorary secretary of the British N ational Committee, 
of which Sir Vincent de Farranti, M.C., is chairman, 
Mr. H arold H obson vice-chairman, and Col. C. M. 
Croft, D.L., honorary treasurer. The next meeting is 
to be held in Brazil in the summer of 1954. Germany 
and Japan are now members.

M r . J u s t i c e  R o x b u r g h , in the Chancery Divi­
sion recently, confirmed a reduction of the capital 
of Pease & Partners, Limited, D arlington, from 
£1,566,733 10s. to £868,777 2s. by returning capi­
tal in excess of the wants o f the company. 
Mr. Cecil Turner, for the company, said its paid-up 
capital was in 5s. shares, of which 3,489,782 had been 
issued. It was proposed to repay 4s. per share, which 
would require £697,956. The company had a large 
sum of cash and gilt-edged securities available.

Obituary
M r . H. J. S i m m o n d s , for many years associated with, 

and lately secretary of, J. I. B lackburn & Company, 
ironfounders and engineers, o f Godalming, Surrey, 
was found dead on July 15.

T h e  d e a t h  has occurred of Mr. George Conrad 
Bergius, a director of the Bergius Company, Limited, 
marine engine manufacturers, of Glasgow. H e joined 
his brother, the late M r. W alter Bergius, in the marine 
engine business in 1914.

Mr. A. O. B a il e y , aged 51, joint managing director 
of the Bromsgrove Casting Company was killed in a 
most unusual accident on July 31. H e was run-over 
by his own runaw ay car which he had parked on an 
incline and  which he failed to  stop when it began to 
move.
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F O U N D R Y  P I G  I R O N

SHAPED 
FOR BEnER  
HANDLING 

AND 
STACKING

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 requ iring a 

free-running Iron, bu ilders ' hardware and other 

thin castings.

O th e r  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.

L i l t  ( ¿ O M /t l

e o i t  6  i n  

y o u / 4 o a y o to d  

6 y  u  i

STANTON

W e  welcom e enquiries on foundry problem s and 

offer free technical advice.
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Personal
M r. W. 0 .  A d a m s , a past-president of the Institute 

of Australian Foundrym en, accompanied by Mrs. 
Adams is now in London.

M r . A r t h u r  W a l k d e n , a  shipwright apprentice with 
Vickcrs-Armstrongs, Limited, Barrow-in-Furness, is this 
year's recipient of the first prize in the prize scheme 
for shipyard apprentices of the W orshipful Company 
of Shipwrights.

D r. A. J. K e n n e d y  has been appointed Armourers 
and Brasiers’ Company Research Fellow by the com­
mittee representing the company and the Royal Society. 
He will work a t the Royal Institution of G reat Britain 
on transient creep in polycrystaline metals.

Mr. J. O v e n s t o n e  is retiring as planning and pro­
gress engineer after alm ost 40 years’ service with Bab­
cock & Wilcox, Limited, Renfrew. He has been pre­
sented with a clock and wallet of notes from members 
of the firm’s production planning and control depart­
ment.

M r . F. M . O w n e r , chief engineer of the engine 
division of the Bristol A eroplane Company, Limited, has 
relinquished his position by mutual agreement with the 
company in order to take up another appointment. His 
successor is D r . S. G. H o o k e r , previously deputy chief 
engineer.

To m a r k  h i s  r e t ir e m e n t  after 52 years’ service with 
W illiam D enny & Bros., Limited, shipbuilders and engi­
neers, of D um barton, M r . A l e x . P o r t e r f ie l d , who 
was in charge o f the orders department, has been pre­
sented with a wireless set and a cheque. In 1844 Mr. 
Porterfield’s grandfather carried out the contract for 
the first vessel built in Denny’s Jlard.

S ir  J o h n  H. W o o d s , perm anent secretary to the 
Board o f Trade since 1945 and a member of the Econo­
mic Planning Board since 1947, is to take up an appoint­
ment with the English Electric group. He entered the 
Treasury as assistant principal in 1920, since when he 
has remained in the Civil Service. Sir John has been 
secretary to the Trade Facilities Act Advisory Com­
mittee, principal private secretary to the Chancellor 
of the Exchequer, and a principal assistant secretary in 
the Treasury from 1940 to  1943. A fter that, and until 
his transfer to  the Board of Trade, he was perm anent 
secretary to the M inistry of Production.

M a jo r  C. R. D ib b e n  has been appointed by the C han­
cellor of the Exchequer to be chairman of the M idland 
Regional Board for Industry in succession to Mr. W. H. 
Stokes, who retired on his appointment as a member of 
the Iron and Steel Corporation. M ajor Dibben was for 
31 years connected with the M idlands division of the 
Federation of British Industries until he left the organi­
sation’s service a year ago. He remained, however, a 
member of the F.B.l. G rand Council. Throughout the 
war he was a member of the regional board under the 
M inistry of Production and he has continued to serve 
as a member o f the board since its reorganisation as an 
advisory body after the w ar ended. M ajor D ibben is 
a director (among other companies) of J. Brockhouse 
& Company, Limited, West Bromwich, and its associated 
companies.

C h a n g e s  a n n o u n c e d  by Crompton Parkinson, Limited, 
include two new appointments for Mr. J. B. Scott, 
general sales manager o f the plant division. He has 
been appointed an executive director of the company 
and, as from October 1, he will become assistant sales 
director (home). Mr. Scott commenced his association 
with the company in 1939, his commercial career being 
interrupted by a period of service with the R.A.F. He 
won the D.F.C. twice. Early in 1946 he was made 
manager of the M anchester plant branch, a year later 
becoming branch manager at the London office.

N ew  Catalogues
Light-alloy Extrusions. High D uty Alloys, Limited, 

of Slough, have just issued a quite “ out of the ordi­
nary ” catalogue covering extrusions m ade in Hidumi- 
niurn alloy. I t has a dust jacket in battleship grey, 
but on opening it becomes quite gay, because o f the use 
of coloured thumb-pieces for locating the various 
sections. The properties of these extrusions are set out 
in loose-leaf tables carried in a pocket inside the front 
cover. Binding is by means of a  spiral and  excellent 
use has been made of the camera for the illustrations 
are noteworthy. We congratulate the publicity depart­
ment o f H igh Duty Alloys on their latest effort. 
Readers desiring a copy m ust w rite to Slough.

Safety Appliances. J. & R. Fleming, Limited, of 
146, Clerkenwell Road, London, E .C .l, have just issued 
a 30-pagc, well-illustrated catalogue covering goggles, 
welding helmets, handshields, and dust respirators. The 
array o f goggles is alm ost bewildering, bu t the duties 
required from them are so varied, ranging over weld­
ing, fettling and melting. In connection with the last 
duty, the model 1529X would no t m eet with approbation 
from the reviewer, whose personal opinion is that the 
circular spectacle shown would be dangerous, it being 
essential that a melter shall be able to look over the 
top of his goggles a fter staring inside a  furnace. No. 
1529 which has oval lenses would be preferable. O ut­
standing in this booklet is the evidence o f the thought 
which has been given to appliances for personal use 
and  therefore subject to the maximum o f criticism. A 
study o f the inform ation in this brochure, which our 
readers should certainly undertake, should go far in 
resolving many of those reasons why the goggles sup­
plied are not being used. The booklet is available to 
ou r readers by writing to Clerkenwell Road.

Iron and Steel Institute to Visit Austria
The A utumn Meeting of the Iron and Steel Insti­

tute is to be held in Austria a t the invitation of the 
Technisch-W issenschaftlicher Verein “ Eisenhütte 
Oesterreich,” over which Dr. J. Oberegger presides. 
Three Papers are to be presen ted :—“ T he 2,000-year 
Tradition of the Austrian Iron  Industry,” by R. Walzal; 
“ The Present M etallurgical Bases of A ustrian Iron and 
Steel Production,” by B. M atuschka; and “ Investiga­
tions into the Effect o f Non-metallic Inclusions on the 
Hot-w orkability of Steel,” by F. R apatz and M. Strobich. 
The meeting lasts from  September 6 to 18. A number 
of iron and steel w orks and magnesite factories are to 
be visited, mostly during the mornings, w ith the after­
noons free to visit the countryside. The program m e 
is most attractive and details of the meeting can be 
obtained from  the offices o f the Institute, 4, G rosvenor 
G ardens, London, S.W .l.

British Standards Institution
The British Standards Institution has recently pub­

lished addendum  No. 1 (weights o f special castings 
(P.D. 1166:1951) to B.S.78— “ Cast-iron pipes (verti­
cally-cast) for water, gas and sewage.” This addendum 
sets ou t the weights o f special castings dealt with in 
that standard which was last revised in 1938. A t the 
time o f preparation of the revision, the weights of 
special castings had not been calculated but it was felt 
undesirable to w ithhold publication on that account. 
Copies o f this addendum may be obtained from  the 
British Standards Institution. Sales D epartm ent, 24. 
Victoria Street, S .W .l, price 3s. post free.
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WORKINGTON CYLINDER IRONS
H igh-duty irons of suitable com positions for Machine cast and  free  from sand  and

cy linders, chem ical use, w ea r resistance  and  

o th e r specia l n eed s  a re  read ily  ach ieved  

by  using  W orkington Hematite Irons o r 

“ U C O ” C ylinder Irons in the m ixture.

unw ieldy p iece s , of uniform  composition 

throughout each  cast, easily  h an d led , quick 
m elting, req u irin g  m uch less coke and  lim e 
in  the cupola than  o rd in ary  p ig , they  m eet 
the req u irem en ts  of m odern  foundry p ractice .

TH E  U N IT E  0

STEEL
COMPANIES lT.?

W O R K I N G T O N Telephone: Workington 206 Telegrams: "  Mosbay,” Workington 

Branch of The United Steel Companies Limited

C O M P A N Y

C U M B E R L A N D

®  W.  76



174 FOUNDRY TRADE JOURNAL AU G U ST  9, 1951

Raw Material Markets
Iron and Steel

The demand for castings is at a  high level on both 
home and export account. The general engineering, 
motor, and textile foundries are under very heavy pres­
sure for deliveries and, with few exceptions, the jobbing 
and light foundries are also well equipped for busi­
ness. Many users can ill-afford the loss in output occa­
sioned by the holiday period in the foundry trade and 
are hoping that deliveries w ill be stepped up on the 
return to norm al working. Much will depend, how ­
ever, on supplies of pig-iron and scrap, present de­
liveries of which are not keeping pace with demands. 
Stocks of both pig-iron and scrap at the foundries are 
negligible.

A strong and insistent demand continues to be made 
on the furnaces fo r all grades of foundry pig-iron and 
hematite. Furnace stocks are' very low and production 
is inadequate to satisfy all requirements. Low- and 
medium-phosphorus descriptions are fully absorbed, 
leaving an appreciable unsatisfied demand, and the chief 
users— the engineering, motor, and textile foundries— 
cannot obtain alternative grades in sufficient quantities 
to fill the breach. Their norm al supplies are augmented 
by hematite, refined iron, and Scotch foundry iron, but 
only very moderate quantities of these are coming 
forward. Outputs of hematite show signs of improve­
ment, and it is hoped that the additional supplies of ore 
now forthcoming will enable production from furnaces 
a t present in blast to be increased considerably and also 
perm it of additional units being blown. A nother factor 
in this respect is, of course, coke supplies, much larger 
tonnages of which are required. Foundries using high- 
phosphorus pig-iron are unable to obtain all they re­
quire, many of the jobbing and light foundries being 
entirely dependent on current deliveries.

Supplies of scrap are barely sufficient fo r current 
needs, while foundry coke is covering immediate re­
quirements, but many consumers are not able to re­
plenish stocks. Deliveries of ganister, limestone, and 
firebricks are satisfactory, but the same cannot be said 
of certain grades of ferro-alloys.

The re-rollers have been assisted by slightly improved 
deliveries of Continental steel semis, but these are not 
in such proportions to balance the shortages from home 
steelworks. Most of the re-rollers are on short time, 
and some, in fact, are closed pending receipt o f sufficient 
material to enable them to make a restart. Orders for 
their products are  plentiful and there is a heavy pres­
sure for all sizes of bars, sections, and strip from home 
and oversea customers. The sheet re-rollers are also 
heavily booked for supplies, and they require larger 
quantities of sheet bars than are forthcoming. With re­
duced outputs at the steelworks, available tonnages of 
defectives and crops are on a reduced scale, and those 
arising are disposed of quickly.

Non-ferrous Metals
The last two weeks have been quiet in the non- 

ferrous metals industry, and probably there will not 
be a lot going on for another week or two. Several 
works are closed down for holidays this week, while 
others have only just reopened. The M etal Exchange 
closed its doors after midday trading on Friday and 
did not reopen until Tuesday.

There was a fairly active market in tin last week, 
but selling predominated and the quotation lost ground. 
The m arket has recently been lower than a t any time 
since October last, and the fall since the peak was 
reached in February has been fully £800. In fact,

tin today is valued at approximately half what it was 
six months ago. The weakness before the Bank holi­
day was due mainly to the action of the Reconstruc­
tion Finance C orporation in lowering its selling price 
by 3 cents to 103 cents for domestic consumers. 
America is reported to have made purchase arrange­
ments with the Dutch and the Belgians for a supply 
of tin concentrates to the Texas smelters, and it is 
already known that negotiations are in hand with 
Bolivia. Evidently the intention is to run the domestic 
smelter at as near capacity as possible.

Official tin quotations were as follow : —
Cash—Thursday, £806 to £807; Friday, £805 to 

£807 10s.; Tuesday. £805 to £807; W ednesday, £819 to 
£820.

Three M onths— Thursday, £796 10s. to £797; Friday, 
£795 to £797 10s.; Tuesday, £796 to £798; W ednesday. 
£806 10s. to £807.

In deference to pressure from  consumers, the im port 
duty on foreign lead entering the United States has been 
lifted fo r a m atter of two years o r  so, unless in  the 
interim the price on the domestic m arket should fall 
below 17 cents. There cannot be much doubt that 
U.S. users have some grounds for complaint on account 
of scarcity of lead, for the im ports during 1951 have 
been lower than during the first part of 1950. On 
the grey m arket in Europe vales of lead have recently 
declined somewhat and  indeed a price below £200 has 
been mentioned. In the U.K. a few months ago lead 
seemed to be in rather short supply, but the past weeks 
have shown an improvement in this respect and today 
the trade is better supplied than it was. T hat does 
not mean that the quotas have been increased, for the 
mills are still held down to an allocation which repre­
sents only a percentage of what was being used in 1950.

House Organs
Sip-Tips, Vol 14, N o. 73, Spring 1951. Published by 

the Suffolk Ironfoundry, Limited, Stowmarket, 
Suffolk.

In this issue the reviewer was fascinated by Fig. 13, 
for the casting illustrated had been very unlucky. It 
shows the skeleton of a pump body, 5 ft. 9 in. high, 
with about a dozen broken bits and a few cracks. Yet 
some real craftsm an solved a  jig-saw puzzle and did 
the impossible by making it as good as new. The little 
sketch on page 17 has really no place in a  publication 
o f this type. F o r the rest the contents are  o f the same 
interesting character as is usual with this magazine.

C arron Cupola, Vol. 2, N o. 3. Issued by the C arron 
Company, Falkirk.

This issue contains a  full-length description o f bath 
making in their mechanised foundry. The sketches 
which illustrate it are of exceptional interest. .Mr. R. 
Lorn, a loam moulder, has been the recipient of a 
gold watch. He has been 66 years with the company, 
and both his father and grandfather worked for Carron. 
This indeed is a  record of which to  be proud!

New Scrap Price Control Order
A new Order made by the M inister o f Supply — 

the Iron and Steel Scrap (No. 3) Order, 1951 (SI 
1951, No. 1359), provides maximum prices fo r scrap 
alloy steel. It reimposes price control on the main 
specifications of alloy steel scrap and it also brings all 
the im portant specifications of stainless-steel scrap under 
statutory price control for the first time.

The O rder came into effect on August 1.
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LO N D O N

BIRMINGHAM

M ANCHESTER

BRISTOL

G LA SG O W

N EW CA ST LE
MUSGRAVE & CO. LTD • ST. ANN’S WORKS '  BELFAST

REG ISTERED  T R A D E  M A R K

The Techn ically Controlled Castings Group

18 A D A M  ST R E E T ,  L O N D O N ,  W .C .2 ,

LA KE  & ELLIOT, LTD., B R A IN TR EE  
S. RUSSELL & SO N S, LTD., LEICESTER

H E N R Y  W A L L W O R K &  CO., LTD., M A N CH ESTER  
SH O T T O N  BROS., LTD., O L D B U R Y  JO H N  W ILL IA M S  & S O N S  (CARD IFF) LTD.

En ergy enough to 
sail the Queen M ary 
across the A tlan tic  
hi one lump o f Coal.

Scientists tell us that there is enough energy sealed up 
in a lump of coal to drive the Queen Mary across the 
'Atlantic. That is to say if we could manage to release every 
single atom of energy it contains.

Your coal allocation has energy that is sometimes 
thrown away. Install Musgrave Mechanical Draft equipment 
in your boiler house and get the most out of your fuel.

mM£C//AAf/CA/ DfiAFFFAf/S
yet the  m ost outofJF(f££

FOR RELIABLE METAL CASTINGS
SPECIFY



Current Prices o f  Iron, Steel, and N on-ferrous Metals
(Delivered, unless otherwise staled)

A ugust 8, 1951

26 FOUNDRY TRADE JOURNAL AU G U ST  9, 1951

PIG-IRON
Foundry Iron.—No. 3 I k o n , C la ss  2 :—Middlesbrough, 

£10 17s. 9 d .; Birmingham, £10 13s.
Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 

£12 9s., delivered Birmingham. Staffordshire blast­
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si)—North Zone, £12 16s. 6 d .; South 
Zone, £12 19s.

Scotch Iron.—No. 3 foundry, £12 7s. 9d., d/d Grange­
mouth.

Cylinder and Refined Irons.—North Zone, £13 7s. 6 d .; 
South Zone, £13 10s.

Refined Malleable.—P, Q.10 per cent. max.—North Zone, 
£13 17s. 6 d .; South Zone, £14.

Cold Blast.—South Staffs, £16 10s. 6d.
Hematite.—Si up to 2J per cent., S. & P. over 0.03 to 0.05 

per cent. :—N.-E. Coast and N.-W. Coast of England, 
£12 7s. 6d. ; Scotland, £12 14s. ; Sheffield, £13 2s. 6d. ; 
Birmingham, £13 9 s .; Wales (Welsh iron); £12 7s. 6d.

Spiegeleisen.—20 per cent. Mn, £18 3s.
Basic Pig-iron.—£10 19s. all districts.

FERRO-ALLOYS
(Per ion unless otherwise stated, delivered.)

Ferro-silicon (6-ton lots).—40/55 per cent., £40 15s., 
basis 45% Si, scale 15s. per u n it; 70/84 per cent., £56, 
2s. 6d., basis 75% Si, scale 16s. per unit.

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

Ferro-vanadium.—50/60 per cent., 15s. per lb. of V.
Ferro-molybdenum.—65/75 per cent., carbon-free, 9s. 6d. 

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

oopper-free, £190.
Ferro-tungsten.—80/85 per cent., 33s. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 35s. per lb. 

of W.
Ferro-chrome (6-ton lots).-—4/6 per cent C, £74, basis 60% 

Cr, scale 24s. 6d, perun it; 6/8 percent. C, £70, basis 60% Cr, 
scale 23s. 3d. per u n it ; max. 2 per cent. C, Is. 8}d. per lb. 
C r; max. 1 per cent. C, Is. 8}d. per lb. C r; max. 0.15 per 
cent. C, Is. 94d. per lb. Cr. ; max. 0.10 per cent. C, Is. 9£d. 
per lb. Cr.

Chromium Briquettes (5-ton lots and over). —1 lb. Cr,

Cobalt.—98/99 per cent., 17s. 6d. per lb.
Metallic Chromium.—98/99 per cent., 5s. l id .  per lb.
Ferro-manganese (blast-furnace). — 78 per cent., 

£37 19s. lOd.
Manganese Briquettes (5-ton lots and over).—21b. Mn, 

£46 18s.
Metallic Manganese.—96/98 per cent., carbon-free, 

£215 per ton.
SEMI-FINISHED STEEL

Re-rolling Billets, Blooms, and Slabs.—B a s ic  : Soft, u .t., 
£17 4 s .; tested, up to 0.25 per cent. C (100-ton lots), 
£17 9 s .; hard (0.42 to 0.60 per cent. C), £19 4 s .; silico- 
manganese, £24 6s. 6 d .; free-cutting, £20 9s. S i e m e n s  
M a r t in  A c id  : Up to 0.25 per cent. C, £22 11s. 6 d .; case- 
hardening, £23 98.; silico-manganese, £26 14s.

Billets, Blooms, and Slabs for Forging and Stamping.—
Basic, soft, up to 0.25 per cent. C, £20 4 s .; basic, hard, 
over 0.41 up to 0.60 per cent. C, £21 9 s .; acid, up to 
0.25 per cent. C, £23 9s.

Sheet and Tinplate Bars.—£17 6s. 6d.

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

£21 3 s .; boiler plates (N.-E. Coast), £22 10s. 6 d .; chequer 
plates (N.-E. Coast), £23 8 s .; heavy joists, sections, and 
bars (angle basis), N.-E. Coast, £20 Is. 6d.

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, £22 15s.; flats, 5 in. wide and under, £22 15s. ; 
hoop and strip, £23 10s.; black sheets, 17/20 g., £29 13s.; 
galvanised corrugated sheets, 17/20 g., £43 6s.

Alloy Steel Bars.—1-in. dia. and up : Nickel, £37 19s. 3d.; 
nickel-chrome, £56 6 s .; nickel-chrome-molybdenum, £63 Is.

Tinplates.—47s. 9£d. per basis box.

NON-FERROUS METALS
Copper.—Electrolytic, £234 ; high-grade fire-refined, 

£233 10s.; fire-refined of not less than 99.7 per cent., £233 ; 
ditto, 99.2 per cent., £232 10s.; black hot-rolled wire 
rods, £243 12s. 6d.

Tin.—Cash, £819 to £820; three months, £806 10s. 
to £807 ; settlement, £819.

Zinc.—G.O.B. (foreign) (duty paid), £190; ditto 
(domestic), £190 ; “ Prime W estern,” £190 ; eleotrolytic, 
£194 ; not less than 99.99 per cent., £196.

Lead.—Good soft pig-lead (foreign) (duty paid), £180; 
ditto (Empire and domestic), £180 ; “ English,” £181 10s.

Zinc Sheets, etc.—Sheets, 15g. and thicker, all English 
destinations, £210 10s. ; rolled zinc (boiler plates), all English 
destinations, £208 10s, ; zinc oxide (Red Seal), d/d buyers’ 
premises, £205.

Other Metals.—Aluminium, ingots, £124; antimony, 
English, 99 per cent., £390; quicksilver, ex warehouse, 
£73 5s. to £74 ; nickel, £454.

Brass.—Solid-drawn tubes, 251d. per lb . ; rods, drawn, 
28{d.; sheets to 10 w.g., 30Jd. ; wire, 31 Jd. rolled metal, 
28Jd.

Copper Tubes, etc.—Solid-drawn tubes, 26jjd. per lb.; 
wire, 261s. 9d. per cwt. basis ; 20 s.w.g., 288s. 9d. per owt.

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£277 to £281 ; BS. 1400—LG3—1 (86/7/5/2), £282 to £300 ; 
BS. 1400—G l—1 (88/10/2), £345 to £360 ; Admiralty GM 
(88/10/2), virgin quality, £345 to  £350 per ton, delivered.

Phosphor-bronze Ingots.—P.B1, £350 to £390; L.P.B1, 
£309 to £322 per ton.

Phosphor Bronze.—Strip, 38 |d  per lb.; sheets to  10 w.g., 
4 0 |d . ; wire, 42jjd.; rods, 381d.; tubes, 4 3 Jd .; chill cast 
bars : solids 3s. l id .,  cored, 4s. (C. C l if f o r d  & S o n ,
L i m i t e d .)

Nickel Silver, etc.—Ingots for raising, 2s. 7 |d . per lb. (7%) 
to 3s. 7Jd. (30% ); rolled metal, 3 in. to 9 in. wide X 
.056, 3s. l id . (7%) to 4s. l jd .  (30% ); to 12 in. wide X 
.056, 3s. l jd .  to 4s. l j d . ; to 25 in. wide X .056, 3s. 3 |d . 
to 4s. 3£d. Spoon and fork metal, unsheared, 2s. lOJd. to 
3s. lOJd. Wire, 10g., in coils, 3s. 7$d. (10%) to 4s. 7d. 
(30%). Special quality turning rod, 10%, 3s. 6Jd.; 
15%, 3s. l i d . ; 18%, 4s. 3Jd. All prices are net.


