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BRITISH MOULDING MACHINE CO., LTD

FAVERSHAM. KENT

Pneulec CUPOLAS

"DVEW'SEMENT THE CUPOLA WITH TUYERES PLACED BELOW INSTEAD
a OF INSIDE THE BELT
Built by

PNEULEC LTD., SMETHWICK, Nr. BIRMINGHAM
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CRANES

However severe the working conditions,- however "rough”™ the handling, JACO

Cranes will, within their rated limits, give a good account of themselves for

many a long day. For economical, silent and efficient service with lowest
possible maintenance costs they have a fine reputation.

%

JOSEPH ADAMSON & CO. LTD.,, P.O. BOX 4, HYDE, CHES.

In association with

Adamson-Alliance Co. Ltd., of Hyde, Ches., and Alliance, Ohio, U S.A., and 165 Fenchurch Street
London* & IMsManHorrJHorsekay Associated Ltd., 161; Fenchurch Stree "~~~ AnAVellnigton, Saint,

1944
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BIRLEC LECTROMELT 3-phase, direct arc
FURNACES are used for the production of
BLACKHEART MALLEABLE iron by cold melting
or by duplexing.

The furnace illustrated is rated at 600 kw. and
has a capacity of 15 cwt.

BIRMINGHAM ELECTRIC FURNACES LIMITED

TELEPHONE—EASt 1471 (9 Lines).

The fact that goods made of raw materials in short supply owing to war conditions are advertised

should not he taken as an indication that they are necessarily available for

export
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J. BROCKHOUSE 1 CO. LTD

TICTORIA WORKS WEST MOUWICU

1UStOff
IRIIVIT Mil vi
C H A I N * | B | S)NMIWB?;CJSHOW SPUING
RIP MIN GUI U SEBVICE C* IONOON
of
COMMAND

The BROCKHOUSE Organization is composed of a number of
Companies— some old and some new— mainly engaged in
light engineering and dealing largely with the Motor Trade.
While they are all administered from Victoria Works, West
Bromwich, each Company isresponsible foritsown commer-
cialarrangements under anelastic sales system which allows for
interchange of enquiries where there isdangerofoverloading.

Educational, Technical and Market Research facilities
are also interchangeable and co-operative— in fact, the
BROCKHOUSE Organization may be described as & Chain
of Companies capable of giving powerful mutual support
within its wide range of productions,

*Incidentally, Brockhousc Castings Ltd. CAST steel

chains at their Wednesjield (Staffs) Works: if
you would like to know how—write and ask them.

The
BROCKHOUSE

Organization

Drop Forgings Railway Ironwork Engineers’ Appliances
Trailers and Components Hot Rolled Steel Angles Automatic Stokers

Cold Rolled Steel Sections Grey lIron Castings Forced Draught Furnaces
Windscreens Machine Tools Vulcanizers

Laminated Springs Small Tools Garage Equipment

Road Spring Service Sheet Metal Products Galvanized and Black Plain
“ Selfstoke ” Gravity Fed Boilers Hollow-ware and Corrugated Sheets
Steel Castings Vitreous Enamelling Municipal Vehicles

General and Precision Engineering

HOLDENS
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If only by easing the
burdens of labour, light alloys
will pay their way. Besides
this they will save power,
overcome corrosion. Used archi-
tecturally they will symbolise
a better age when lightness and
cleanliness go with strength
and beauty. These, too, are
reasons why - INTAL - are so
proud to be makers of

aluminium alloys for every

conceivable purpose.

XA 443
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U w tfvte

Horizontally opposed air-cooled Ouija Board

J C M F n f

GEORGE COHEN, Sons & Co., Ltd.

Scrap Merchants since 1834 « Broadway Chambers, Hammersmith, London, W .6 (Riverside 4141) Cc ||
Quadrant St.,, Canning Town, E.16 (Albert Dock 3104) ' 600, Commercial Rd., E.14 (Stepney Green 3434)
-And at Sheffield, Birmingham, Manchester, Newcastle, Belfast, Swansea GRQII P
r
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WALLWORK GEARS LIMITED

FOUNDRY EQUIPMENT DEPARTMENT
OCEANIC HOUSE, la, COCKSPUR STREET, LONDON, S.W.I

Telephone: W hitehall 8051/2/3 Telegrams : Wallwork Oceanilla Lesquare London
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RAMOLITH”

NO CONTRACTION (REGISTERED) NO EXPANSION

FUSION POINT
1710°C.

THOMAS E. G R A Y & CO. LTD.

GRANBY CHAMBERS, KETTERING

ESTABLISHED 1877
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TITAN CORE MACHINES

are daily solving new core-making problems

THE

(onslruciional
T

ENGINEERING C9UP

N WORKS
INGHAM, 12

Telephone:

| T A
MID 4753-4 B I R M

and removing
bottle-necks in
war production

Saving in Skilled Labour.
A girl can operate the Titan
machine. Intricate cores may
be blown In one operation
(one movement of the hand
lever).

Faster Output. Up to
tenfold increase over hand
methods.

Better Cores of uniform
quality, greater strength and
maximum permeability.

The machine illustrated is fitted
with a sand container of 75 Ibs.
capacity (which can be re-
charged in a couple of minutes)
motor-driven sand agitator and
automatic compressed air hori-
zontal clamp. This machine
takes boxes up to 20 ins. long
by 12 in. wide by 24 in. high
without removing the clamps.

EARLY DELIVERY

Provided motors for standard
current are required, we can
offer early delivery of
machines of the above type
for work of certified priority.

Ask for Folder 204
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mp UNNING an Aircraft Factory with
only 2% of skilled labour is an
achievement worthy of our War
effort.
Many branches of foundry work pre-
clude this possibility, but in core
production it is being done daily in
suitable conditions.
Much skill and resource in plant design
and equipment are called for, and the
materials employed also play a very
important part in successful results.
Oil Sand has contributed more to

K O R D E K

SEPTEMBER 21, 1944t

efficiency in core production than any
other single factor, and good oil sand
binders ensure efficiency with unskilled
labour.

There is a range of Kordek products
from which to select a suitable binder
for all classes of work.

Difficulties arising from speedy air
drying of mixtures on the bench can
be overcome. Pre-drying of sand can
be largely cut out, and separate adjust-
ment of green and dry bonds can be
controlled.

products for

OIL SAND < FACING SAND * GREEN SAND ¢ DRYSAND < SKIN

DRYING « LOAM FACING +« CORE JOINTING mMOULD WASHES

ETC.,

ETC.

KordeK — GBKordeK — G.BKordolL

G. B. Kordek & G. B. Kordo/ are manufactured under British Letters Potent Nos. 515470, 54320

CORN

PRODUCTS co., LTD., 356-60 OXFORD STREET, LONDON, \y .|
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RESEARCH

POLAR
CO-ORDINATE
PHOTOMETER

T he Polar Co-ordinate

Photometer measures
the candle-power from a
lighting unit in every direc-
tion. The rotating mirrors
reflect the light on to a
photo-voltaic cell connected
to a sensitive galvanometer
which indicates the relative
intensities.

To the layman, perhaps,
incomprehensible; to the
research worker in the BTH
Laboratories, merely
another weapon in the battle
for progress and the main-

tenance of the world-
famous Mazda quality.

TRADE? JOURNAL SEPTEMBER 21, 1944

BEHIND LIGHTING g3 4

BTH RESEARCH AIDS INDUSTRY

B TH Research Iratioratoriésl’lave made an
intensive study of both the physical and
psychological aspects of lighting in war-
time industry, and their knowledge and
experience are at the disposal of the
principals of industrial undertakings
through the Lighting Advisory Service.

LIGHTING ADVISORY SERVICE

The British Thcmson-Houston Co., Ltd., Crown House, Aldwych, London, W.C .2 1Th



W hat do | get out ol it?

Literally or figuratively ? Sir, we have both the answers—if you are
considering the use of sodium carbonate in the manufacture of pig
iron. First, you get the sulphur out of the iron by operating the
blast furnace for maximum production with a less limey slag, and
treating for desulphurisation with sodium carbonate in the ladle.
Second ; sodium carbonate not only desulphurises but it refines and
produces a better quality cast iron—in other words, it saves you money.
When you consider the low cost of the sodium
carbonate process, its easy application, the increased
output and the improved quality pig—well, we hope
you will agree that you get quite a Idt out of it.

IMPERIAL CHEMICAL INDUSTRIES LIMITED

CN lit!
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WORLD FAMOUS

FOR HIGH QUALITY AND QUICK DESPATCH
IDEAL FOR NON-FERROUS METALS
TELEGRAPH OR TELEPHONE

MANSFIELD STANDARD
GOLD MEDAL

"HEESET MOULDING SAND

ENGLAND. PULVERIZED OR UNMILLED AS REQUIRED
TEL. 201—2

Rulenof-Thumb methods
do not enter into the
manufacture of Armstrong-
W hitworth pneumatictools.
From first to last every
stage of production is con-
trolled by men with an
extensive knowledge of the
latest metallurgical science
modified in practice as
experience has dictated.
Hence the high quality of
everything branded “ A.W.”

ARMSTRONG - WHITWORTH & CO. (PNEUMATIC TOOLS) LTD.

Associated Companies
SIRW .G. ARMSTRONG WHITWORTH & CO. ilronfounders) LTD

close woRrks GATESHead-oN-tyne

JARROW METAL INDUSTRIES LTD,
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cut btf a

—but this need make no difference
to output if Mirrlees Combustioneer
Automatic Stokers are fitted. The
reduction in heat losses normal to hand
firing are completely eliminated, and
the maximum use is made of the fuel
available. Only automatic firing can do
this. Mirrlees Stokers are designed to
get the most out of your coal.

COMBUSTION EERS

ESS

make up the difference

MIRRLEES BICKERTON & DAY LTD.
HAZEL GROVE, STOCKPORT

THE MIRRLEES WATSON CO. LTD.
SCOTLAND STREET, GLASGOW, C.5

dm 1205
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The need for all possible conservation of man power;
the demand for the maximum output of vital cast metallic
products ; the insistence upon the lowest cost of produc-
tion ; and the necessity of maintaining, and even improving,
the quality of those products.

All these conditions combine to point to the only
satisfactory solution to all these problems—

MECHANISATION

but it must be mechanisation particularly considered,
designed and adapted to the individual site conditions ;
to the particular product; and with full regard to all the
factors, economic, geographical and human, which may
have any bearing on the problem.

In other words consult:—

" The Specialists in Foundry Mechanisation™

whose products

“Set the Standard by which Foundry Plant isjudged.”

(- / u g u s fs

LIMITED
’Phones : 61247 Si 8 HALIFAX, ENGLAND ’Grams : August, Halifax

Sole Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer
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Fuel Economy Campaign Surveyed number and finer gauge. In short, there must be a

It is evident from the evidence which is avail-
able to us that there must be no relaxation in the
striving after full fuel economy within the foundry
industry in the immediate post-war era. In truth
it should, and must, be a permanent feature in all
industrial enterprises. We have since the incep-
tion of the fuel economy campaign been closely
associated with its administration and conduct, and
because of this we draw the following conclusions.
There are registered very wide variations in the
fuel consumption between concerns undertaking a
similar class of business. These differences are
due to a number of factors, of which the organi-
sation of the work is not the least important. There
are but few grumbles as to the quality of coke
available for melting. Not all large foundries are
particularly efficient from this angle, nor are the
smaller concerns invariably extravagant. The
majority of the foundries which have been in-
spected are appreciative of the help given by those
acting on behalf of the Ministry of Fuel and
Power. This gratitude is equally evident whether
the inspection has been done by a foundryman
or an engineer. It is apparent that, so far as fuel
economy is concerned, the inspection by an expert
foundry technician is by no means essential.
Help given in some cases could not have been
bettered by employing at a high fee the services
of a consulting engineer—indeed, a percentage of
the inspectors are of this profession.

Objections to being inspected, which are quite
negligible, are usually due to the notion that a
competitor may pick up more information than
he gives. This is untenable, as the Foundry In-
dustry Panels would never envisage sending a
foundryman to inspect a competitive concern. The
most fruitful source of waste is not to be asso-
ciated with furnace operation, but the compressed
air lines. We are convinced that normal mainten-
ance is an insufficient guarantee against recurring
leakages. There must be a fundamental search
into the nature of the problems arising. Some
will be traceable to the threads of the screwed-
up parts. In many cases they must be of greater

thorough-going overhaul involving much redesign
of components. Foundrymen are not noted for
being skilled maintenance men, but at the same
time they are not magicians, and they are a little
tired of having to devote so much time to what
ought to be made fool-proof. This inspection
business will not last much longer, and in all sin-
cerity we suggest to those foundries which have

not been officially inspected to write to their local
Panel for an early visit.

Lift the Ban

Quite a number of foundries, especially in the
London area, are closed because of concentration,
and are unable to derive any benefits consequent
upon the fuel economy drive. There is a feeling
abroad that the time has arrived, if not already
overdue, when facilities should be given to these
concerns to restart manufacturing, if they so wish.
The sole consideration for their closure was to
help the war effort, and unless it can be proved
that conditions have not altered, the ban should
be lifted forthwith. The conservation of man-
power was, if we remember correctly, the main
consideration for its imposition. We doubt if that
argument could be substantiated to-day. Unques-
tionably, the employers’ federations have this well
in mind, as it was through their efforts that the
concentration was limited to a few areas. But for
that, Britain might now be in the same position as
our American allies, where the shortage of man-
power in the ironfoundries, not in the coal mines,
has caused a bottle-neck in the supply of army
vehicles and other munitions of war.

Contents
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The Influence of Melting Conditions on the Physical Pro-
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News in Brief, 60.—Personal, 60—New Patents, 60.—Company
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THE INFLUENCE OF MELTING
CONDITIONS ON THE PHYSICAL
PROPERTIES OF STEEL CASTINGS

Mr. H. T. Protheroe, B.Sc., in Paper No. 11/1944
of the Steel Castings Research Committee (submitted
by Prof. J. H. Andrew, D.Sc.) to the Iron and Steel
Institute, has summarised his results in the following
statement:—

This Paper gives a detailed report on the
mechanical-test results obtained from a number of
cast steels from various sources. A critical examina-
tion of the data recorded during manufacture has
been made and used in conjunction with mechanical-
test results in an attempt to trace the factor or factors
having the most pronounced influence on the quality
of cast steel. It appears that the combined phosphorus
and sulphur percentage affects the mechanical pro-
perties to a much greater extent than do other factors,
such as casting temperature, etc., and the property
most affected is the impact value.

Unsoundness, as indicated by blow-holes or porosity,
also has a pronounced effect, particularly on the
ductility properties as measured by the reduction of
area and elongation. Its effect on the tensile pro-
perties depends to a large extent on the actual loca-
tion of the defect in the test-piece. There is an
indication that the casting temperature, under con-
trolled conditions, may have a slight effect on the
mechanical properties. Its influence is so weak, how-
ever, that, unless the effect of other factors is com-
pletely eliminated, it is not noticed.

The microstructures of the cast steels do not differ
appreciably, and give no indication of the mechanical
properties to be expected. The differences in macro-
structures, however, are quite distinctive, and an
explanation for the variations is put forward. The
macrostructure itself  does not indicate what
mechanical properties are to be expected from the
steel. The influence of other factors, such as the
nature and distribution of inclusions, grain size and
the method of manufacture, etc., has also been con-
sidered, but cannot be definitely correlated with the
mechanical properties.

BOOK REVIEW

Commodity Control. Second (Cumulative Sup-
plement). By J. Bray Freeman. Published by
Butterworth & Company (Publishers), Limited,
11 and 12, Bell Yard, Temple Bar, London, W.C.2’
(Price 4s. 10d., post free.)

The book to which this is the second supplement
was reviewed in our issue of April 15, 1943. To main-
tain its recognised value, it is important to possess
this addendum, as the Orders are frequently changed

and the new Supplement is up to date to lune 1 of
this year.
SAVE WAS TE PAPER

trade
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NOTES FROM THE BRANCHES

London Branch (East Anglian Section)—At a
meeting of the Foundry Technical Educational
Advisory Committee held recently, the Princi-
pal of the Ipswich School of Technology pre-
sented the results of the examination held on
May 1 and 2. He stated that five students

had been entered, and there were no failures, actually
three 1st class and two 2nd class passes being obtained.
The Secretary intimated that one of the students who
had gained a 1st class pass, Mr. J. M. Goymour,
assistant metallurgist at Reavell & Company, Limited,
had received notification from the Acting General
Secretary of the 1.B.F. that he had been awarded the
Buchanan Silver Medal for the high total of marks
he had achieved in this examination. A copy of the
letter was read, and on the chairman’s suggestion it
was agreed that further copies should be circulated to
all the Advisory Committee members. The chairman,
Mr. Shepherd, further suggested that the Secretary
should undertake to convey by letter to Mr. Goymour
the hearty congratulations of the committee on his
success. This was agreed to.

The chairman then speaking on behalf of all the
members, offered hearty congratulations to Mr. Sumner
on the success he, as instructor, had attained with the
class, and warm thanks and appreciation for the effort
he had put in a sincere endeavour to help the students
to achieve these results. The Committee’s thanks had
already been expressed by the chairman in a letter
to Mr. R. F. Coates, who had acted as instructor dur-
ing the first three months of the course. There was
every prospect of recruiting nine new students, with
possible additions.

INSTITUTE OF METALS

The thirty-sixth annual autumn meeting of the
Institute of Metals was held at the lames Watt
Memorial Institute, Gt. Charles Street, Birmingham,

yesterday (Wednesday).

After formal business, the following Papers, which
all deal with the melting and casting of bronze, were
presented and discussed:—*“ Development of a Flux-
Degassing Process for Chill-Cast Tin Bronzes,” by
W. T. Pell-Walpole; “ The Effect of Some Variations
in Casting Procedure on the Properties of Degassed
Chill-Cast 10 Per Cent. Tin Bronze,” by W. T. Pell-
Walpole and V. Kondic; “The Removal of Gases
from Molten Bronzes,” by W. A. Baker and F. C.
Child; “ The Effect of Shrinkage and Gas Porosity on
the Pressure Tightness and Mechanical Properties of
Bronze Sand Castings,” by W. A. Baker, F. C Child
and W. H. Glaisher; “The Use of Leaded Gunmetal
for the Production of Castings to Withstand Pressure,”
by F. Hudson.

Members of the Institute of British Foundrvmen

were invited to attend the meeting and to particiuate
in the discussions. p

Dr. J. E. Hurst has been elected President of
Staffordshire Iron and Steel Institute.
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STEEL MIXES AND
CAST
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INOCULANTS

IN GREY
IRON

By W. BARNES and C. W. HICKS

Discussion on a Paper presented at the Annual Con-
ference of the Institute of British Foundryrnen. The
President, Mr. J. W. Gardom, occupied the chair. The

Paper was printed in our issues of August 10, 17
and 24.

Mr. James Bell (Associate Member), after con-
gratulating the Awuthors, said it was an excellent

Paper for two reasons:— (1) It embraced a vast amount
of original work; and (2) it would occasion quite an
amount of controversy, which was all to the good.
The information given regarding results obtained from
various inoculants and increasing quantities of inocu-
lants, was particularly interesting and helpful. In the
past there had been a tendency to wrap up in “ Celo-
phane ” certain alloy and inoculated irons and say these
were not cast iron—nothing so common—they are such
and such a material or metal. The Authors’ frankness in
giving a series of results, and introducing an inoculant
that was new to some was, to say the least of it, com-
mendable. In considering tensile tests it must be
remembered that the Authors were inoculating what
normally would have been grey irons—they stressed
the results of inoculated white irons were outside the
scope of the Paper.

The use of Jominy tests in assessing hardenability
was a sign of the progressive outlook of the Authors.
Such tests were in current use in American steel
practice, but it was the first time he had seen them
mentioned in British cast-iron practice.

Refined Iron Making

The Authors’ point that refined iron was “simply
steel mixtures melted down in some other cupola quite
probably no different in design from the one in which
the refined iron is charged ” was misleading, and certainly
far from correct. Rotary air furnaces incorporating
the finest control in melting conditions and producing
a pig-iron of a composition and structure unobtainable
from a cupola were used in a number of cases. He
would go so far as to say that there were few refiners
who had not modified melting plants specially designed
for their particular purpose. For very high alloy irons
the conservation of high priced alloys was obtained
by electric furnace manufacture.

The Authors were certainly correct in stating that
most cupolas in ironfoundries were capable of melt-
ing high steel mixtures. The salient point, however,
was not what they would melt—it was the final quality
of the metal that was produced. Take the case of the
Authors’ 70 per cent, steel mix, the final analysis of
which was shown in Table Ill. Those who have melted
in the cupola a charge incorporating more than 50 per
cent, steel with ferro-silicon, knew that such charges

could prove extremely capricious and did not lend
themselves to a product either of uniform analysis or
structure. The following charge, 30 per cent, refined
iron, 30 per cent, returned high duty scrap (gates, risers,
etc.), 20 per cent, steel scrap, and 20 per cent, low-
phosphorus pig-iron, melted under correct cupola con-
ditions, would give a similar composition, i.e.: T.C,,
3.1 to 3.2 per cent.; Si, 1.8 to 1.9 per cent.; Mn, 0.5 to
7 per cent.; P, 0.25 to 0.30 per cent.; S, 0.08 per cent.

As the materials forming this charge were not so
diverse in composition they lent themselves to the
manufacture of a much more uniform product.

The Authors’ pointers on good cupola practice were
certainly on the right lines. Point 7, that good coke
should be wused as inferior coke eventually proves
more expensive in the long run, was certainly correct.
The same parallel applied to pig-iron. As to the con-
servation of raw materials, he believed he was correct
in assuming that the use of refined iron had been
encouraged and expanded by the Iron and Steel
Control. Refined iron had replaced pig-irons that
could only be otherwise manufactured by bringing
low-phosphorus ores from very far afield.

In the second paragraph of the Paper it would be
noted that only metal which gave the depth of chill
established as a standard was used for casting test-
pieces. Mixtures had to be repeated the following
day when the required chill depth was not obtained.
Such lack of uniformity was reduced by the use of
refined pig-iron. It was generally agreed that refined
pig-iron gave a control of composition unobtainable
with other pig-irons or mixtures. A point worth noting
was that general experience indicated that cupola
linings were very adversely affected by high steel
mixtures.

Another point of interest was that when the Authors
used mixtures of 70 and 60 per cent, steel scrap they
obtained metals with 3.2 and 3.11 per cent, total

carbon respectively. They were certainly working on
the right lines in regard to final composition, as for
general high duty iron a total carbon of 31 and

3.2 per cent, gave an iron that met most specifications,
but did not present too many problems in the foundry.
However, nine foundries out of ten, if they used
mixtures incorporating 60 or 70 per cent, of steel,
would end up with a total carbon well below 3 per
cent.,, and run into general foundry troubles such as
sluggish iron, necessity for large feeder heads, etc.
Uniformity of Composition

The impression given by the Authors was that the

use of refined pig-iron precluded the use of steel. This

was far from the case. There were hundreds® of
foundries each melting many thousands of tons,
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incorporating both steel scrap and refined pig-iron.

The use of refined pig-iron and steel ensured uni-
formity of composition at a commercial price.

The Authors hardly conveyed a truly representative
picture when they stated that they were only obtaining
13 to 14 tons tensile from a mixture incorporating
65 per cent, refined iron and 1 per cent, nickel. A
tensile of 18 to 20 tons could readily be obtained
from such a mixture, providing the correct specifica-
tion of refined iron was called for. A number of
foundries were using refined iron, some with steel
scrap and others without, and were obtaining tensiles
of 20 to 22 tons without either alloys or inoculants.

Regarding the concluding paragraphs of the Paper,
it should be pointed out that internal soundness is a
feature of irons with total carbon around the 3.1 per

cent, mark and properly balanced silicon content.
Low phosphorus, of course, assists. Such soundness
was not peculiar to high steel mixtures. It could

readily be obtained by other methods.

As to the difference in price of £3 per ton between
a refined iron mix and a high steel mix, a refined pig-
iron should be used to the most economical advantage.

Assuming the cost of raw materials at the foundry
to be as follows: Refined pig-iron, at 174s. per ton;
blast-furnace low-phosphorus <pig-iron, at 140s. 6d.
per ton; steel scrap, at 75s. per ton; cast-iron scrap,
at 80s. per ton; ferro-silicon (14 to 16 per cent.
Si), at 340s. per ton, the cost of the 70 per cent, steel

mix as shown in Table |II, would work out at
£5 14s. 6d. per ton. The corresponding refined iron
mix mentioned above would be 4s. 9d. higher, at
£5 19s. 3d. It must be borne in mind that this metal

was of a high duty nature usually commanding a fair
price, and any foundry official who had used both
mixtures would gladly pay the extra 3d. per cwt. to
obtain less cupola wear and tear, less metallic melting

loss, a more uniform product, and fewer sleepless
nights.
Mr. J. K. Smithson (Member) congratulated the

Authors on their Paper from the metallurgical point
of view. But, he said, evidently they wished to stress
both the metallurgical and the economic aspects of the
subject, and he considered it unfortunate that their
experiments were based upon the composition of raw
materials as set out in Table I, and particularly the
nature of the scrap. Supplies of scrap, and particu-
larly scrap guaranteed to be of the composition set
out, would not be available in sufficient quantities to
sustain any large-scale production by a number of
foundries in any area. He would be very interested
to know whether one could obtain those excellent
qualities of low-phosphorus cast-iron scrap in quantities
sufficient to render their use a market proposition.

He was very glad that Mr. Bell had stated the case
for refined iron. All that one needed to point out was
that a substantial part of the 4s. 9d. per ton by
which Mr. Bell’s refined iron mix was more expensive
than the Authors’ 70 per cent, steel mix was probably
saved in respect of cupola fettling alone.
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Cupola Design

Mr. G. O. Stanley (Associate Member) congratu-
lated the Authors on the preparation and operation of
their cupolas. Their observation regarding the flame
above the burden, he said, was quite sound; the flame
gave a reliable indication as to whether the coke
charge was correct and the air/coke ratio satisfactory.
Referring to the Authors’ statement that the cupola
used for their experiments had a tuyere area of only
one-tenth of the cross-sectional area of the cupola,
he asked whether there was a special reason for that,
and whether they recommended a tuyere area of one-
tenth the cross-sectional area for high steel mixtures.

Expressing disagreement with their conclusion that
the use of refined iron was both expensive and un-
necessary, Mr. Stanley pointed out that the Authors
had had the benefit of 61 small melts, selected scrap
and hand charging. He asked if they would adopt the
same practice for larger melts, of, say, 8 or 9 tons per
hr. of high steel mixture from a mechanically charged
cupola. He added that many castings were made by
small founders who had not a metallurgist on their
staff. He was quite sure that the use of refined iron
had enabled them to change over from common iron
to high-duty casting and to turn out a first-class pro-
duct. Finally, referring to Table IIl, which quoted a
total carbon content of 3.20 per cent, for a 70 per
cent, steel mix, he asked whether they had adopted a
special method of recarburising, for he would have
expected the total carbon content to be about 2.5 to
2.7 per cent.

Mr. A. E. McRae Smith, M.A. (Member), compli-
mented the Authors on the tremendous amount of
work they had put into the Paper, and agreed with
their general statement that it was not difficult to melt
high percentages of steel scrap in any normal cupola;
but he joined issue with Mr. Barnes in regard to his
suggestion that most foundrymen thought there was
difficulty in so doing. He estimated that 90 per cent,
of the ironfounders in the country knew they could
melt up to 50 per cent, steel scrap in any good cupola
without difficulty. Whilst agreeing thoroughly with
the Authors’ cupola practice, Mr. McRae Smith asked
whether they made any hard-and-fast rule concerning
the thickness of the steel scrap which they selected,
because difficulties might be encountered in melting
large quantities of very thin steel scrap. He noticed
that the Authors had been successful in maintaining
their carbon levels at more than 3 per cent. Table Il
showed that the final carbon figure for the 70 per
cent. Steel scrap was 3.20 per cent. He asked whether
they adjusted the bed height of the cupola and/or the
melting rate, in order to ensure that this high per-
centage steel mixture was carburised to the level of
3.20 per cent, carbon.

Perhaps the title of the Paper was a little mislead-
ing. Apart from his personal dislike of the term
“inoculant,” he suggested that the Authors might
have qualified the reference to their cast irons by
adopting the title “ Steel Mixes and Inoculants in
Low-Phosphorus Grey Cast Iron.” Inasmuch as they
were concerned with the making of motor-vehicle cast-
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mgs, they were fortunate, for they evidently had large
quantities of low-phosphorus cast-iron scrap available.
He would like to see whether they had carried out
similar work on medium- and high-phosphorus types
of cast iron, including mixtures containing steel scrap.

It had been well known for 30 years or so that, as
one increased the amount of steel scrap in the cupola
burden, higher tensile strengths were obtained, pro-
vided the material was correctly melted. But he still
believed that the greater proportion of that increase of
strength was due to the smaller graphite content of
the cast iron in the mixture as the proportion of steel
scrap increased; and he asked if the Authors could
confirm that view. At the same time, it was appre-
ciated that the shape and distribution of the graphite
also had something to do with it, but probably not
so much as the Authors had tried to show.

Further, in the section of the Paper headed “ Low-
Temperature Treatment,” a brief reference was made
to high steel content in the production of acicular
cast irons, the Authors having quoted a statement by
some other authority to the effect that the best results
appeared to be obtained with a high steel content in
the charge. Incidentally, one would like to know who
that authority was. However, it should be pointed
out that acicular cast irons, that was to say cast irons
with an acicular matrix, were made by a certain pro-
cess, but need not be cupola melted. They could be
obtained from electric furnace, rotary furnace or.even
crucible-melted iron, as well as cupola-melted metal,
and the use of steel scrap was not essential for the
formation of this type of structure. Of course, it was
agreed there was less graphite and better patterned
graphite, and therefore higher strength, in acicular
cast irons when made by the cupola process from
high steel scrap mixtures.

Nickel Additions

Mr. McRae Smith, continuing, said he did not wish
to enter into any discussion about nickel additions,
but would like to point out that the simple addition
of nickel to any cast iron had never been claimed to
give increased strength. Nickel was essentially a
graphitiser when used by itself as an alloying element
in cast iron, and therefore silicon adjustment must be
carried out at the same time as the nickel addition
was made in order to get increased strength. Nickel,
of course, had other beneficial effects on the matrix.
Again reverting to Table Ill. the compositions were
rather surprising. The mix which did not contain any
steel had a total carbon content of 3.60 per cent., and
a silicon content of 1.40 per cent. The silicon con-
tent of that mix, after silicon addition, was 1.58 per
cent., while the silicon content of the 70 per cent, steel
mix, after silicon addition, was 1.87 per cent. Pre-
sumably the amount of silicon added was the same
throughout the whole series of mixes. He asked
whether that increase of final silicon content from
158 to 1.87 per cent, was an intentional increment
or whether it was accidental. It seemed surprising
that the 70 per cent, steel mix originally contained as
much as 1.83 per cent, silicon. Could the Authors
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give any additional information on this point. Again,
the curves shown in the Paper were beautifully
smooth, smoother than he had ever seen during his
foundry experience. He asked whether they were the
results of individual tests or whether they were
averages.

M r. Barnes said they were the results of individual
tests.

Mr. McRae Smith went on to congratulate the
Authors on their use of the Jominy test for assessing
the hardenability of cast iron. Although of great
theoretical interest, he could scarcely see the practical
reason for introducing this work, because, in his
opinion, one could only heat-treat cast iron by
quenching and tempering methods in the case of com-
paratively simple castings, such as liners, gear blanks,
and so on. He presumed the Authors would not con-
sider heat-treating cylinder blocks, etc., by quenching
and tempering methods.

Mr. Barnes agreed that they would not, but many
high-duty irons were heat-treated for certain applica-
tions, and the matter might be of interest.

“High Value of the Paper”

Mr. H. J. Young (Member) said that this Paper
was unique. W ithout emphasising any point, the
Authors stated all they did and all they found— thus
following out the witness’s oath. Their presentation
of the results was uncoloured by their opinions or
those of others. Finally, they refrained from the use
of terms undeterminable by scientific measurement,
such as “random.” In contributing to the discussion,
he desired to make clear one point, namely, the high
value of the Paper as an example of wunbiassed
research.

The addition of 1 per cent, of nickel would better
have been 0.1 per cent., as used in the case of other
inoculants. He himself had not found that 1 per
cent, of nickel raised the tensile strength of a cast
iron which without the nickel was all-pearlitic in the
test-bar. He thought that the remarks about nickel
and, also, about refined pig-iron, were foreign to the
Paper.

He observed that the 30 per cent, steel mixture gave

between 15.1 and 15.5 tons per sg. in. tensile and,
after inoculation, its strength rose to between 15.9
and 17.6 tons. These appeared to him to be low

figures. Would the Authors expect a similar improve-
ment in a 30 per cent, steel mixture tuned up to
give 17.6 tons before inoculation? .

The 40 per cent, steel, mixture as charged into the
cupola had a total carbon content not exceeding 2.50
per cent.,- yet the cast iron made from it contains
3.30 per cent. Would the Authors agree that high
carbon pick-ups have to be taken into account when
considering both the uninoculated and the inoculated
results?

A quarter of a century ago
to keep out of the cupola charge about 0.25 per
cent, of the silicon and to put it in at the cupola
spout as ferro-silicon. It was then believed one got
from a quarter to a whole ton extra tensile by this.

it was not uncommon
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procedure, which was looked upon as scavenging,
refining, deoxidising, killing, and so one. Even alter
reading this Paper with close attention he (Mr. Young)
used the term inoculation with some reserve. The
Authors refer to an effect upon the pearlite and ol
semi-sorbitic structure, none of which fitted in with
inoculation as he saw it.

It might possibly not be known to the Authors that
one could produce with certainty day in and day out
a grey cast iron containing no nickel, no steel, no
scrap with nickel or steel in it, and no inoculant, the
pearlite of which is so fine that it cannot be resolved
at 400 diameters but requires 1,500 diameters, at which
magnification it gives a characteristic “ smoky ’
appearance. The first photo-micrograph of this iron
appeared in a Paper read by him in 1935 before the
Institute of Automobile Engineers.

He drew attention to the fact that in 1928 the
Meehanite Corporation’s British specification treated
molten grey iron with silicide, and stated that it
“acts to precipitate additional carbon in spite of
which the tensile and transverse strength will be
materially increased.” Sixteen years later could one
alter the words “in spite of” to *“ because of”?
Could one prove that the increase of graphite was
sufficient to -alter the tensile either way? Were

foundrymen sure that “refinement” of the graphite
was the reason for whatever physical improvement they
observed? There was one thing of which he was
certain, namely, that the Meehanite Corporation's
1928 specification took all originality out of what
to-day is called inoculation.

Table 1l showed eight mixtures, the first five con-
taining 30 to 40 per cent, of scrap iron, the next two
only 15 per ‘cent., and the last none. Further,
pig-iron No. 3 (Table 1) was unusual, and occurred in
only two of theeight mixtures. He (Mr. Young)
thought that either all or no remelted iron should
have been used, and he wondered whether the Authors
knew how sensitive cast iron was to the “ make-up ” of
the mixture.

For example, suppose the stockyard contained only
common light scrap iron and a common pig-iron,
both of the same composition. It was a certainty that
a cast iron made from all pig-iron would be different
from a one madefrom all scrap iron; equally one
made from one-quarter scrap plus three-quarters pig,
and vice eversa. Further, if a cast iron was remelted
alone, with merely additions of ferro-silicon and ferro-
manganese to the cupola to keep the main composition
the same, the resultant iron would be different. It
was probably beyond the wit of man to make two
things so alike that no test would detect a difference,
and very surely two cast irons were dissimilar when
made from different mixtures; they might seem to be
identical until some test or other proved otherwise.

He (Mr. Young) did not remember who published
the fact that treatment between 400 and 450 deg. C.
tended to raise the tensile of cast iron, but before the
introduction of Lanz Perlit iron about 1920 this pro-
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cedure was used by him for
parts of large Diesel engines.
barrel brought about somewhat the
Neither treatment produced any change which had
been detected through the miscroscope, but a bar of
grey iron treated by either method very slightly elon-
gated and increased its strength.

As a conclusion to their Paper the Authors believed
they showed that the solidity of cast iron improved as
the steel content increased, and they used sulphur-
printing to illustrate it. He (Mr. Young) did not find
the evidence convincing, and asked the Authors if they
had tried the effects of various total-carbon contents
upon iron of one steel content; also if they had con-
sidered the method of Emmel and how it would have
affected their irons and results.

He wished they had not introduced cupola practice
into this Paper. For thirty years he had had the
almost constant task of having to read how somebody
or other believed a cupola should be worked or con-
structed or both. When a consultant it was his task
to make function any cupola in any foundry and to do
it without undue expenditure of money, time or words.
Long ago in a weak moment he wrote out precisely
how he did this and it took but a few lines—the article
was returned to him as containing no information.

The above remarks were but a modest contribution
to a brave research. W hat it must have taken to
accomplish only those knew who had their own work
to do as well as trying something like this. It was
upon such individual effort that our national greatness
was established in the past; may this Paper create
an urge for post-war research by individuals, Mr.
Young concluded.

Sulphur Content

Mr. J. Roxburgh, *A.M.I.Mech.E. (Member), com-
mented that the sulphur content had been omitted from
all the analyses quoted by the Authors. Whether or
not they had omitted it purposely he did not know; it
would probably have given rise to a great deal of dis-
cussion, but, after all, the sulphur content was very
important. Again, the combined carbon content,
which was always a very important factor in cast iron,
was not quoted.

Naturally, he continued, those who had to operate
foundries had had a great deal of experience of adding
steel, and undoubtedly when it was first introduced the
improvement in the physical properties was due to the
lowering of the total carbon, silicon and phosphorus
contents. Later it was found that by adding silicon to
a material which was reasonably free from graphite—
a white iron—one could get a very much more refined
graphite when it was precipitated.

Coming to some rather domestic questions, Mr.
Roxburgh asked how many mixtures the Authors
actually melted in their foundry, or whether they were
making just one mixture. They had quoted all sorts
of percentages of steel, and it was very important to
know which particular mixtures were in fact used
Another important consideration was the section of the
castings produced. Were the Authors dealing with

standard sort of casting, or was there a great variation
of section? variation

all the more important
Tumbling in a rumbling
same effect.
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Finally, he emphasised the point raised by Mr.
McRae Smith concerning the effect of the rate of melt-
ing on the total carbon content.

Mr. E. Hunter (Member) said he thoroughly agreed
with the Authors as to the value of high steel mix-
tures; it was the only way to make really sound pres-
sure-tight castings. He was melting regularly mix-
tures containing up to 70 per cent, of steel, which did
not destroy the cupola lining any more than did
ordinary grey iron, if one's melting practice were good;
he melted grey iron and high steel mixtures parallel.
He was rather concerned that the Authors had not
mentioned blast velocity, because from his experience
of high steel mixtures, if that were too high, trouble
would be encountered.

Commenting on the rather low tensile results quoted
by the Authors, Mr. Hunter said he would have ex-
pected, in the 70 per cent, steel mix, a tensile strength
of 25 to 27 tons per sq. in. in the as-cast condition,
rather than the 18 tons per sq. in. quoted by the
Authors. However, that might be a matter of test-bar
technique.

Having had the privilege of visiting the Authors
during the course of the work described in the Paper,
he could testify to its thoroughness. Furthermore, it
would be a good thing if all who were interested in
the work could see the Authors’ original sulphur prints,
for those prints gave a much better idea than the re-
prints of how the Authors had set about the measure”
ment of soundness.

Regarding Mr. McRae Smith’s statement that
inoculating from a white iron had gone out-of-date
six or seven years ago, he asked Mr. McRae Smith
if that was what he meant to convey.

Mr. McRae Smith said that the period stated was a
conservative estimate.

Mr. Hunter commented that surely the inoculation
from an iron which would normally cast white was the
most classical way of controlling carbon, and he
believed it was still the very best method. Certainly
it was the method that he used.

Authors” Reply

Mr. Barnes replied to the discussion on behalf of
himself and his colleague. Dealing first with Mr.
Bell’s statement that a refined iron mix, corresponding
to the Authors’ 70 per cent, steel mix, would cost only
4s. 9d. per ton more, he said the information given
in the Paper was based entirely on the experience of
the Humber Company, including their experience in
the purchase of iron, and the figures given were en-
tirely correct. The original mixture for their cylinder
iron, which had given a tensile strength of 13 to 14
tons per sq. in.,, had contained 65 per cent, of pig-
iron and 1 per cent, of nickel. Taking the scrap cost
at mixture cost, in accordance with the Institute’s re-
commendations, the difference in price resulting from
the changeover to the mixture containing 20 per cent.
steel was 60s. per ton. A danger about the use of
refined iron was that founders might be inclined to
pile it into the cupola, in the hope of obtaining a
marvellous metal.

It was true, as Mr. Young had said, that the addi-
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tion of an inoculant to a grey iron was not new.
All that the Authors had tried to do in the Paper with
regard to it was to prove that it had to be controlled.
If one merely loaded it into a ladle, in the hope that
a bad iron would be satisfactory, that bad iron would
deteriorate seriously. He agreed with Mr. Bell that
the addition of alloys in a concentrated form in the
ladle was a very dangerous and expensive practice.
Even distribution was of great advantage.

As to the suggestion that a foundry using a high
steel mixture would experience uneven melting, he
said that that was not his experience. He was melt-
ing a 60 per cent, steel mixture for eight hours per
day, and it was poured into green-sand moulds, being
used for the casting of flywheels 2 in. thick. There
was no feeder, the metal being poured through small
central runners; and the flywheel had to balance to
within close limits.

With regard to the chill depth and the discarding
of samples which were not of the chill depth required,
he said the chills did not vary greatly. They had a
range of chills for each grade of iron, and the only
reason for discarding a slight variation of chill in
these tests was to make comparisons as academically
accurate as possible.

In melting with high carbon, his practice was to
work with a bed of 42 in., and for the 60 per cent,
steel mix he used a 14 per cent, charge. For the 20
per cent, steel mix he used the same bed, and the
charge was 12 per cent. The tapping temperature for
the high steel mixes was about 1,500 deg. C. It went
to the track in i-ton ladles, and was cast into green-
sand moulds.

W hilst he had not at hand the figures for blast
velocity, he said he liked to put in 600 cub. ft. of air
per min. for each ton per hr. of metal required from
the cupola.

W ith regard to low-tensile strength of some refined
iron mixes, Mr. Barnes said that a large number of
foundries in the Midlands were using 50 to 65 per
cent, of fairly expensive pig-irons in the charge. It
was costly, and the iron produced was not particu-
larly good, when the cost of the mixture was con-
sidered. Incidentally, the wear resistance of cylinder
bores had improved greatly when the Humber Com-
pany had changed over to the 20 per cent, steel mix.
Blocks were taken out on test, and the wear resistance
in the bores was more than twice that afforded by
the iron previously used.

Replying to Mr. Smithson’s question as to the
source of the low-sulphur and low-phosphorus scrap,
Mr. Barnes said it was not bought scrap, but was his
own mixture returns. Some of it was flywheel scrap
with a 60 per cent, steel base, so that it was already
a low-phosphorus iron when melting was commenced.

There was nothing special about the cupola melt-
ing. The ideal tuyere ratio for a 30-in. internal
diameter cupola was about 1:51 or 1:6, although the
recommended ratio given in the Paper was 1.5. The
ratios in the cupolas mentioned in the Paper were
respectively 1:10 and 1:37. They both melted the
60 per cent, steel mix, with high carbon. As to larger
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melts in steel mixtures, he did not see that that
mattered. On certain days his foundry melted well

over 25 tons of the 60 per cent, steel mixture; and
he believed it was no more difficult over a long period
than a short period.

Selection of Steel Scrap

Replying to Mr. McRae Smith’s question concern-
ing the selection of steel scrap, he said he specified
that its length should not be more than one-third the
diameter of the cupola, and not more than 5 in. wide
at that maximum length. Apart from those limita-
tions, he accepted anything; the composition of the
steel did not matter a lot. Flashings from drop forg-
ings were used very satisfactorily. There was no re-
carburising at all in order to achieve the required
total carbon figure; it was a natural phenomenon. He
used 14 per cent, coke, and there was no difficulty in
achieving the 3.1 per cent, carbon. He had not ex-
perimented with the phosphoric irons, and did not

think that he would. At no time had the melting
been done experimentally in small amounts in a
crucible.

The increase of tensile strength was not due essen-
tially to the decreasing graphite content of the irons;
he felt that it was due rather to the increased amount
of combined carbon in the pearlite.

It was true, as Mr. McRae Smith had said, that
nickel was a graphitiser. But why add nickel to graphi-
tise when that could be done much more cheaply? By
adding a small amount of inoculant one could achieve
the same result in the -ordinary engineering grey iron.
Some firms added 1 per cent, of nickel because they
believed it was a good thing to do. There was no
doubt that it was a good thing, but it was very
expensive, unnecessarily so when one could buy a
cheap “pill” in the form of an inoculant.

Although he could melt 100 per cent, steel, he did
not want to do so; he did not know how he would
introduce all the silicon necessary to produce metal
suitable for the section of casting that he was
making. He had at one time melted a mix containing
nearly 95 per cent, of steel, for the duplexing of
short-anneal malleable iron, and with very little
trouble.

Replying to Mr. Roxburgh, Mr. Barnes said there
was not a wide variation of sulphur content; the
variation was between 0.08 and 0.09 per cent.

Determination of Sulphur Content

Mr. Roxburgh asked how the sulphur content was
determined, for the figures seemed to be very low.

Mr. Barnes said that the gravimetric method was
used, and the melts were fairly consistent in respect
of sulphur content.

Replying to the question concerning the mixtures
used in his foundry, Mr. Barnes said that a steel-free
mixture was used for very light parts, from £ in. up
to | in. or }in. The 60 per cent, steel mixture was
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used for flywheels and for pulleys,
cent, steel mixture for cylinders.

Mr. Roxburgh asked if it were the
correlate depth of chill with section.

Mr. Barnes replied that it was, but he erred very
much on the soft side. If he were making flywheels
only he would want a chill of about 12, as against
the 4, 5 or 6 that he was using. But he had to run
other parts in the flywheel iron, where the thinnest
machined section was f- in., and machinability was
still required. It was a very soft iron, and it had
still a high tensile. This also answered Mr. Hunter,
who was quite right in expecting a higher strength
with 70 per cent, steel, as long as the chill test was
correlated closely to the casting section.

Finally, with regard to test-bar technique,
that a shaped bar of 0.75 in.
machined down to 0.564 in.

Mr. J. Arnott, F.I.C. (Member) wrote that the
Authors had covered a wide scope, but in the writer’s

and the 20 per

practice to

he said
was made and was

opinion, many features detracted from /the value of
the work done.
(1) The effect of increasing steel additions was

deduced from a set of charges of very varying nature.
The use of six different raw materials was rather
puzzling, and it was surprising to find charges con-
taining pigs of 3.1 and 0.18 per cent, silicon respec-
tively.

(2) The phosphorus contents of the final mixes
in Table IIl were much higher than those calculated
from the charges in Table Il The phosphorus
content of the mix without steel was higher than that
of any of the raw materials used.

(3) The total carbon content of the raw materials
was not given, hence it is not possible to see the
effectiveness of the steel additions.

(4) Although the Authors mention modern high-duty
irons at the beginning of their Paper, the strengths
obtained only touched the lower range of what might
be called high-strength iron.

As would be expected from the
figures, the maximum was of the order of 20 tons
per sq. in. No indication was given of how higher
lequirements, say a minimum of 20 tons per sq. in.
were to be assured.

(5) In their comments on the use of refined pig-
iron and of nickel, the Authors did not credit their
foundry brethren with much business acumen The
example given on page 1 of the Paper simply indicated
a misuse of good material.

Mr. Barnes, in reply to Mr. Arnott, wrote that the
use of pig-irons of varying nature was essential to
produce charges giving the same constant chill depth
with varying amounts of steel. All the materials used
were commercial blast-rurnace pig-irons

Mr. Arnott pointed out a discrepancy in the ohos-
phorus content of the raw materials and finished ,>nn

total carbon

which he could not explain. This did not however
affect the physical results obtained The tensile
figures were low because of low chill depth if

was the best practice in the production of high d.uv
iron, the composition had been adjusted to give i | ]
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in proper ratio to section thickness, the tensiles would
have been much higher. The Authors had repeatedly
produced cast iron of 25 tons tensile when making
isolated castings.

The procedure in the Paper,
on every-day practice which, as continuous casting
was in vogue, involving difficulties in the grouping
of castings to very close limits, and, therefore, a chill
depth suitable for lighter sections was sought.

As regards the use of refined pig-iron and nickel,
he neither credited nor discredited the acumen of our
brethren, but he would go so far as to say that many
foundries were misusing good material, not because
of lack of business acumen, but through lack of
advancement.

however, was based

Authors' Experience with Refined Pig-irons

Mr.J. L. Francis, A.M.I.Mech.E. (Member), wrote:
The Authors must have been exceptionally unfor-

tunate in their experience with respect to the use of
refined pig-irons. A charge comprising 65 per cent,
of refined iron with a 1 per cent, nickel addition

should yield a cast iron of much greater tensile strength
than the 13 to 14 tons per sq. in. quoted. A good
refined pig-iron would, of itself, record a better figure
than this.

The addition of small percentages of nickel, up to
2 per cent., with or without copper, was fully justified
in the writer's view, not so much because of the added
tensile strength imparted, but because of the bene-
ficial effect on soundness under hydraulic test, and
for the reduced tendency to chill and improved
machinability. It is with castings of varying section
that small ladle additions of nickel and copper showed
a maximum advantage, as they produced a more
uniform grain size which was not so sensitive to the
effects of cooling rate.

The main purpose of any alloy addition was not
to make a bad iron good. Indeed, they should not
be employed at all, except with carefully adjusted
base iron charges where their power to impart special-
ised properties could be fully developed. In connec-
tion with the taking of the metal sample for the cast-
ing of test-bars, it is noted that this was obtained
from the 7th and 8th charges already in the well of
the cupola at the time the first 10 Ibs. of iron were
caught.

Referring to Fig. 58, the tensile strength of 11 tons
per sq. in. shown on the curve for the 30 per cent,
steel cast iron was remarkably low for a material
containing this amount of steel. t Details given of the
aluminium ferro-silicon inoculant developed by the
Authors were of particular interest to the writer. In
view of the difference in specific gravity between the
ferro-silicon and the aluminium swarf, had difficulty
arisen from any tendency of these two materials to
separate during handling? If any such separation did

occur, it was obvious that the proportions of each
material entering the metal at different times would
not be constant.

Another point on which information would be of

value was the effect of holding time on the tendency
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for the inoculation treatment to revert to normal, that
is to say, how long could an inoculated ladle of metal
be held without danger of reversion using a given in-
oculating material, and how was this period affected
in the case of different inoculating materials? Further,
in respect of this matter, it would be valuable if the
Authors could provide some data on the influence of
meltihg and pouring temperatures on the effectiveness
of inoculation.

In reply, Mr. Barnes wrote that no difficulty had
arisen from any tendency for the silicon and alumi-
nium swarf to separate during handling. No check
had been taken on how long a ladle could stand with-
out danger of reversion, as, after all, the taps were not
large ones and the ladle went straight from the cupola
spout to the pouring station, and, after the ladle was
skimmed off it was disposed of within 10 min. The
Authors had found no evidence that variations in pour-
ing time caused any variation in effectiveness of inocu-
lation, but there was undoubtedly an adverse effect
if tapping temperature should be above 1,400 deg. C.

Mr. L. W, Sanders (Associate Member) wrote that
at the present time, when hematite pig-iron was in
short supply, many foundries had turned over to high-
steel compositions inoculated at the spout by some
form of graphitiser. Instead of these foundries using
the information which had been published during
recent years, they preferred, at great expense, to go
through the usual teething period to arrive at the same
position as former investigators.

It was commendable that the Authors had given much
attention to the preparation of the bed, a point so
often overlooked, and yet so essential for the produc-
tion of good iron in the early stages of the blow.
The bed height of 42 in. appeared to be rather exces-
sive even for charges containing 70 per cent, steel,
and in conjunction with the soft blast pressure of 6
to 7 ozs. and the generous coke charges of 7.7 to 1,
the melting rate would obviously be affected. Gener-
ous coke charges were, of course, necessary when
long blows of high-steel charges were being run.

Charging Sequence

He did not agree with the charging sequence which
was entirely reversed to that of the majority of users
of high-steel charges. Usually the steel was charged
first, as steel melts as steel, and not as a highly car-
burised metal of a much lower melting point, and for
this reason should be allowed to melt nearest to the
zone of maximum temperature.

Dealing with the inoculation experiments, (a) with
constant additions, it was remarkable that a sharper
increase in strength was not attained in the lower re-
gions of 25 to 40 per cent, steel, and that, when using
70 per cent, steel with the 60 ozs., or 1 Ib. per charge,
the strength should have fallen due to the iron being
either mottled or white; and (b) fixed steel with vary-
ing inoculant, it was quite probable that the reason
for the falling away of tensile strength was due to
the iron being saturated with graphite and compensat-
ing adjustment of the physical charge should be made.

(Continued overleaf, column 2)
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INFRA-RED LAMP HEATING UNITS
FOR MOULD DRYING

Although ,paint drying is the most widely used
application of infra-red heating, it is not by any means
the only successful use to which the process has been
applied. O.n the other hand, it must not be thought
that the infra-red system ca.n he applied to all heating
and drying problems; it would not, for example, be
suitable for the uniform heating of a poor
thermal conductor, or for a process requiring
a low temperature for a long time, but, for-
tunately, other heating methods are rapidly
being developed to meet tihe needs of processes
outside the scope of infra-red lamps.

G.E.C. infra-red lamp installations consist
essentially of the lamps and reflectors and the
structure on which they are mounted. Lamps
and reflectors are standardised, but the struc-
ture, and hence the numbers of lamps and
reflectors, vary both in shape and size with the
shape and size of the components to be
treated.

The infra-red process is not confined to
paint drying, and Fig. 1 shows part of an in-
stallation used for skin-drying foundry moulds.
Usually this is done by means of a gas torch,
but this method is not entirely satisfactory,
since success is dependent upon the skill and
care of the operator and, with inexperienced
or careless operators, the percentage of re-
jected castings may be high. Automatic dry-
ing equipment such as lamp heating may be

used for some moulds, but it will be appre-
ciated that wuniform drying can only be
achieved if the surface of the mould is free
from relatively deep cavities which are in
shadow.

The foundry illustrated employs 38 infra-
red lamp units, each of which incorporates

six trough reflectors with six lamps per trough.

The total number of lamps employed is 1,368, and
the aggregate load is 342 kw. These units are
mounted over conveyors, which carry moulds of vari-
ous types through the infra-red channels thus created.
Satisfactory drying of some types of mould is accom-
plished to a depth of ts in. in about 5 min.; in other
moulds the time may be as long as 30 to 45 min.,
according to the shape of the mould, the depth of the
drying required, and the type and moisture content of
sand employed.

An American firm of frit manufacturers are stated
in the Press to have developed a one coat porcelain
enamel. It is a white opaque finish, with all the
characteristics of the finest white cover coat and the

adherence qualities of a good ground coat. It is said
to require no special bond or pickling equipment,
nor does it need special handling. It can be fired

at 815 deg. C,
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INOCULANTS IN
IRON

STEEL MIXES AND
GREY CAST

0Continued from previous page)

Personal experience of inoculated cast iron, that was
50 per cent, steel charges, led him to believe that
the maximum properties were attained when 50 per
cent, of the total silicon of the iron was added as an

Fig. .—G.E.C. Infra-Red Lamp Heating Units
Installed in a Foundry. Thirty-Eight Units
are Used for Drying Various Types of

Mould.

inoculant; thus Fe-Si up to 35 to 40 Ibs. per ton was
necessary and strengths of 20 to 23 tons were pro-
duced.

It would appear from the work carried out by the
Authors that the theory of inoculation was imper-
fectly understood. The basis of the original work in
this field was to work with low-carbon, low-silicon
irons which would normally solidify white, but to
inoculate and provide nuclei for the precipitation of
graphite in order to produce improved properties.
Unfortunately, the Authors’ rather tentative endeavours
had not attained any decisive findings and were rather
reminiscent of the earliest attempts of previous inves-
tigators.

Mr. Barnes wrote that Mr. Sanders appeared to
be basing his remarks on the inoculation of an iron
which would be white without the addition He
would imagine that an addition of 35 to 40 Ib f
ferro-silicon per ton would tend to make the i™' =m
the ladle very sluggish, ron *n
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FIRST REPORT ON THE BASIC CUPOLA
BY THE MELTING FURNACES
SUB-COMMITTEE
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basic-lined cupolas

(Continued from page 28.)

Basic Brick Linings

Chrome Magnesite Bricks—In one instance a basic
cupola has been lined with chrome magnesite bricks
from the top of the well upwards to a height of 4 ft.
6 in. above the tuyeres. The lining in the well was
of stabilised dolomite monolith. Two courses of
bricks were used making a lining thickness of 9 in.
This lining gave excellent results in service and patch-
ing consumption wusing stabilised dolomite patching
was of the same order as that with a stabilised dolo-
mite monolithic lining. Details of total life are not
available, but after daily use for four months the
backing layer of bricks was still in good condition.

Stabilised Dolomite Bricks—A complete lining of
these bricks, the properties of which are detailed in
Table I, has been used, including the well and extend-
ing to a height of 4 ft. 6 in. above the tuyeres. An
expansion allowance was made between the shell and
the first course of bricks, asbestos steam pipe lagging
being used to a thickness of \ in. This lining showed
an appreciable improvement over rammed stabilised
dolomite. Initial erosion was small, being indicated
by a 30 per cent, reduction of patching material re-
quired for the first week’s run. By the end of the
third week of operation, however, the normal amount

of patching material was necessary for repairs and
averaged about 63 Ibs. per ton of metal melted.
There is no evidence to show that the spalling

tendency of basic bricks has any detrimental effect on
the performance of the lining, although cracks imme-
diately develop after the furnace is drotmed each day.

Cupola Melting of Ferro-manganese

In the manufacture of manganese steel by the con-
verter process it is usual to melt the ferro-manganese
in a small cupola or cupolette. The erosion of an
acid lining is severe, and even when using firebricks
containing 40-42 per cent, alumina the wear is such
that the lining in the combustion zone requires renewal
after a melt of eight hrs. A monolithic stabilised
dolomite lining was installed in the well and combustion
zone of a cupolette engaged in this service to ascertain
whether an improved life would be obtained and also
the effect on manganese loss during melting which in
an acid-lined furnace averages 6.5 per cent.

The cupolette used was of standard type, having a
shell diameter of 2 ft. 9 in., lined to 23 in. internal
diameter. The rammed basic lining was continued to
a height of 3 ft. 6 in. above the tuyeres, from this level
to the top of the shell being finished with firebricks.
With this practice there is no danger of the coke and

metal charges damaging the friable and unfritted sur-
face of the rammed lining..

The lining was given two days air drying, followed
by a further two days’ forced drying by gas to bring
the temperature up to approximately 700 deg. C. The
drop bottom was made up with stabilised dolomite
material, but it was not possible in this instance to
utilise this material for making up the breast. This
was made up with ganister to a thickness of about 8 in.
The cupolette was then used for a full eight hr. melt.
For the first hour’s run the rate of melting was lower
than with an acid lining, the amount of ferro-manganese
obtained per tap being only 3| to 4 cwt., as against
5i to 6 cwt. in the same period from an acid lining.
Three pounds of fine sandstone, walnut size, were intro-
duced per charge as a flux, and after a further two
hours’ run a sufficient quantity of metal was being
melted. The use of sandstone was therefore discon-
tinued after two hrs.

After one day’s use, an even wear in the well and
melting zone of some 1] in- had taken place, against
3 to 4 in. in a firebrick lined shell. The lining was
repaired, using stabilised dolomite cement. The furnace
was then used again for two days’ full production,
without dropping the bottom. No fluxes were used at
any time during this period. The following are the
manganese and phosphorus contents of the metal at
hourly periods on the second day’s run:—

Time. Mn per cent. P per rent.
8.30 a.m. 77.3 0.19
9.30 a.m. 78.6 0.18
10.30 a.m, 74.6 0.18
11.30 a.m. 77.5 0.20
1.30 p.m, 78.6 0.21
2.30 p.m. 76.9 0.20
3.30 p.m, 78.7 0.18
4.30 p.m, 78,5 0.18

The above results seem to indicate that no appre-

ciable loss of either manganese or phosphorus has
occurred, and they are exactly similar with those
obtained in daily practice, using a firebrick-lined

furnace.

The wear after two days’ run was only slightly in
excess of that found in a brick lined shell after one
day’s run. The only serious wear was in the well, and
this was attributed to the action of the liquid ferro-
manganese upon the ganister in the breast. The acid
slag resulting from this action would be raised and
lowered in the well as metal was collected and tapped.
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It seems improbable that with the quantities of man-
ganese and carbon present in ferro-manganese, any
dephosphorisation can be obtained and the results at
present available show no appreciable difference in
manganese loss between acid and basic melting. The
possible advantage of a basic-lined cupolette for ferro-
manganese melting appears to be in the field of a
reduced refractory cost, with savings in repair time and
labour. Labour costs for lining a shell with firebricks,
and for ramming a shell with the basic material are
about the same.

Table Il.— Composition of Slugs from Basic Cupola.
(Dark brown).
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Desulphurisation

In the conventional acid cupola it is not possible to
increase the basicity of the slag to a point where
appreciable desulphurisation can be obtained because
of the erosive action of such a slag on the lining.
Using a basic stabilised dolomite lining, Renshaw?2 has
shown how sulphur can be removed during cupola
melting by the use of a basic slag. The cupola, which
is fitted with a continuous tapping spout, allows the
maintenance of a considerable volume of slag in the
well.  The drops of molten metal must, of course, pass
through this slag before leaving the cupola.

To test the effectiveness of the desulphurisation a
variety of different mixtures was melted ranging from
100 per cent, grey iron to charges composed entirely of
steel scrap and ferro-silicon. In all cases the average
sulphur content of the molten metal was less than 50
per cent, of that normally expected when melting
similar mixtures in an acid furnace. In the melt when
all steel charges were used the average sulphur content
of the molten metal was 0.049 per cent. The limestone
charges used in this melt were 7 per cent, by weight
of the metal charges and 1 per cent, of fluorspar was
charged with the limestone. Charge coke consumption
was 14.3 per cent.

Table Ill.-—Pig-iron Melt. Ex. JJ.P.L
Time. T.C. Si S Mn P Details of Cupola Charge.
Per Per Per Per Per T.C. Si Mn S P
a.m. cent. cent. cent. cent. cent. Per Per Per Per Per Per
10.45 3.85 0.29 0.064 0.38 0.42 Lb. cent. cent. oent. cent. cent.
11.00 — 0.24 0.070 0.35 0.40 Pig-iron 500 4.0 0.77 0.87 0.062 0.74
11.15 3.86 0.29 0.074 0.35 0.44 Limestone .. 15 — - — —
11.30 3.80 0.19 0.076 0.29 0.40 Spar 5 — — — — —
11.45 3.82 0.14 0.080 -0.37 0.45 Ore 5 — — — — —
p.m. Coke 70 - - — — —
12.00 3.88 0.05 0.084 0.30 0.36 Coke bed .. — 42 in. — — — —
12.15 3.90 0.45 0.060 0.40 0.62 Melting rate — 3,400 Ib. per hour.
12.30 3.66 0.24 0.056 0.40 0.55
12.45 3.91 0.24 0.064 0.46 0.50
Phosphorus reduction : Maximum, 51 per cent. Minimum, 16 per cent.
Tabile IV.—Pig-iron Melt. Ex. D.P.2.
Time. T.C. Si S Mn. P Details of Cupola Charge.
Per Per Per Per Per
a.m. cent. cent. cent. cent. cent. Lbs.
9.30 3.99 0.19 0.080 0.43 0.58
10.00 4.08 0.34 0.074 0.38 0.54 Pig-iron 500 (Analysis same as Ex. D.P 1)
10.15 4.12 0.34 0.066 0.59 0.64 Limestone 20
10.30 4.14 0.35 0.070 0.62 0.61 Spar 10
10.45 4.07 29 0.070 0.55 0.58 Ore 10
11.00 4.09 0.49 0.080 0.48 0.70 Coke 70
11.15 3.97 0.53 0.084 0.50 0.66 Coke bed - 42 in.
11.30 4.0 0.34 0.084 0.53 0.65 Melting rate — 3,860 Ib. per hour.
11.45 4.12 0.34 0.064 0.44 0.68
Phosphorus reduction : Maximum, 27 per cent. Minimum, 5 per cent.
Note.- -The

particular quantity of metal.

analyses in Ithese tables are from samples taken from the metal as it was melted and they are not representative nt

any
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Using charges of 100 per cent, cast-iron scrap having
a sulphur content of 0.120 per cent, the average sulphur
content of the molten metal produced from the basic
cupola was 0.056 per cent., i.e.,, a sulphur reduction of
53 per cent. In each melt the first metal tapped from
the cupola had a higher sulphur content than succeed-
ing taps, due to the fact that at this stage only a small
volume of slag was available in the well and tempera-
tures were below normal. A reduction in the volume
of slag present in the well later in the melt was found
to lead to an increase in the sulphur content of the
metal.

The slag produced under conditions of maximum
desulphurisation had, when colcL a light brown chalky
appearance. By overblowing the cupola, thus creating
an oxidising condition, it was found that the sulphur
in the metal rose from 0.050 per cent, to 0.075 per
cent.,, with a change in the colour of the slag to dark
brown. The analyses of typical pale brown and dark
brown slags are given in Table II.

This process has been put into commercial produc-
tion, and metal is being regularly produced with a
sulphur content 50 per cent, lower than was obtained
from an acid furnace. When required, final figures

Table VI.—Dephosphorisation with Minimum. Silicon in Charge.
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between 0.03 and 0.05 per cent, sulphur can be obtained.
Under these particular conditions of operation there is
no outstanding effect on the elements carbon, silicon
and phosphorus such as were reported by Heiken.

Experiments in Dephosphorisation

In  metallurgical processes concerned with the
removal of phosphorus, certain fundamental reactions
occur, comprising the oxidation of the phosphorus con-
stituent to iron phosphate, followed by its ultimate re-
moval in the slag as calcium phosphate. The phos-
phorus is retained in the slag only when the latter is

Table V.—Slag Analysis—Pig-iron Melts.

Ex. D.P.I. Ex. D.P.2.
Per cent. Per cent.
Si02 28.80 27.40
A120 3 10.37 11.54
Ca0 44.00 45.20
MgO 11.40 13.86
FeO 1.14 1.00
MnO 1.44 1.65

Phosphorus Increased Progressively in each Melt by

the Use of Wrought Iron.

Metal Charge. Charge Comp. Average Pinal Analysis. Phos-
Melt phorus
No. Steel  Wrought Reduc- Remarks.
Scrap. Iron. Si P Si P Mn S T.C. tion.
Per Per Per Per Per Per Per Per
Lb. Lb. cent. cent. cent. cent. cent. cent. cent. cent.
Ex.D.P. 7 1,300 - 0.30 0.060 0.20' 0.022 0.15 0.120 2.50 63.3
Ex. D.P. 8 1,300 - 0.30 0.060 0.34 0.029 0.21 0.130 2.70 52.0
Ex.D.P. 9 900 400 0.20 0.133 0.062 0.028 0.16 0.110 2.60 79.0 Wroughtiron, 0.30 p.c. P.
Steel scrap, 0.060.
Ex. D.P. 5 975 325 0.23 0.200 0.20 0.053 0.17 0.110 3.06 73.5 Wrought iron, 0.60 p.c. P.
Steel scrap, 0.060.
Ex. D.P. 6 720 580 0.20 0.300 0.16 0.065 0.13 0.100 2.85 78.0 Wrought iron, 0.60 p.c. P.
Steel scrap, 0.060.
Ex. D.P. 12 — 1,300 0.050 0.60 Tr. 0.12 Tr. 0.130 2.70 80.0 Wrought iron, 0.60 p.c. P
Tante VIl.—Dephosphorisation with Silicon Present.
Metal Charge. Charge Comp. Average Final Analysis. oh
0s-
Melt Ferro- phorus Remarks.
No. Steel Wrought Silicon Reduc-
Scrap. lron. (78 per Si P Si P Mn S T.C. tion.
cent. Si).
Per Per Per Per Per Per Per Per
Lb. Lb. Lb. cent. cent. cent. cent. cent. cent. cent. cent.
Ex. D.P.13 1,300 — 10 0.90 0.060 0.33 0.035 0.27 0.110 2.70 41.0
Ex. D.P.14 1,300 — 16 1.26 0.060 0.70 0.036 0.25 0.090 2.54 40.0
Ex. D.P.15 1,300 - 30 1.80 0.060 0.97 0.039 0.29 0.090 2.70 35.0
Ex.D.P.17 1,100 200 20 1.37 0.110 1.06 0.061 0.28 0.069 2.70 45.0 Wrought iron, 0.40 p.c. P
Steel scrap, 0.06 per cent.
Ex.D.P.16 1,100 200 35 2.15 0.110 1.50 0.059 0.27 0.082 2.86 46.4 Wroughtiron, 0.40 p.c. P

Steel scrap, 0.06 per cent.
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stfohgly basic, and to a certain extent oxidising. The
retarding effect of silicon is very pronounced, and its
removal is considered necessary before the phosphorus
can be effectively eliminated. Preliminary work carried
out in the basic cupola in an attempt to reproduce the
above reactions in this type of furnace, is reported
herewith.

Preliminary Melts with Pig-iron

Tables 11l and IV give the results of two of the first
melts using an all pig-iron charge, the cupola used
having an internal diameter of 24 in., and being fitted
with a continuous tapping arrangement. It will be
seen from these results that the amount of dephos-
phorisation varied between 5 per cent, and 50 per cent.,
but was in no way consistent, being almost dependent
on the extent of the silicon removal. In general,
samples which showed the maximum silicon loss also
gave the maximum amount of dephosphorisation; as
in Table Ill, when the silicon had been reduced from
0.77 per cent, to 0.05 per cent., 50 per cent, dephos-
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Dephosphorisation of Steel Scrap, Wrought Iron

and Pig-iron Charges

Tables VI, VII and VIII give the results obtained in
a series of melts using steel scrap as the base material
of the charge; the phosphorus was increased in the
charge by the addition of wrought iron and, at the
same time, the limiting effect of silicon on dephos-
phorisation was investigated.

The basic cupola used for these melts was of standard
design, dimensional details of which are given in Table
I1X; this furnace being in regular production as part of a
duplex cupola/electric furnace Unit. Experimental melts
followed the normal daily production with the excep-
tion of melts Ex. D.P.9 and Ex. D.P.12, which were
conducted as entirely separate melts. The cupola is
fitted with a continuous tapping arrangement pre-
viously described2 and as the well of this furnace
carries only a small weight of metal, with no inter-
mediate ladle between cupola and electric furnace, fre-
quent sampling at five minute intervals is necessary,
the average of the samples giving a more representative
analysis. The analytical results are therefore condensed
in Tables VI, VII and VIII, and details of certain of
the individual melts are given in Tables X, XI, XU

phorisation was obtained. Table V gives the analyses and XIII.
of typical samples of slag produced on these two melts. (Continued overleaf, column 1)
Table VIIl.—Dephosphorisation with Pig-iron and Steel Scrap Charges.
Charge
Charge. Composi- Average Final Analysis. Total Phos.
tion. Phos. Reduc- Remarks.
) Reduc-  ton
Steel Wrought Pig-  Mill tion. in Pig-
Scrap. Iron. iron. Scale. Si P Si P Mn S TC fron. TC. Si P Mn S
Per Per
2 Lb. Lb. Lb. Lb. cent.  cent.
Pi 1,150 150 0.40 0.140 0.30 0.077 0.26 0.070 2.98 45 35 Pig-iron : 3.80,2.30,0.76,0.90,0.046
(e} Object.—To use high phos. pig-iron to
X replace hematite iron in Tropenas
H Charge.
7_1 1,040 260 0.40 0.30 0.15 0.21 0.31 0.103 3.10 30 22 Pig-iron: 3.80,1.20,1..,5,0.80,0.060
pi Object.—To find the limiting effect of
Q silicon when present in the phosphorus-
|}’|- rich portion of the charge.
2 900 _ 400 — 0.37 0.257 0.35 0.19 0.45 0.083 2.82 26 20 Pig-iron : 4.0,0.76,0.70,0.97,0.107
p Object—As Ex. D.P. 11
ti
H
§_ 900 400 30 0.37 0.257 0.26 0.185 0.48 0.130 2.84 28 21 Pig-iron : As Ex. D.P. 18.
P! Object. To attempt oxidation of phos-
°A phorus with Mill Scale.
H .
(&3]
2 840 200 260 — 0.95 0.107 0.67 0.064 0.41 0.097 2.80 40 - Pig iron: 3.80,3.75,0.053,0.87,0 097
d To find the limiting effect of
A Silicon when the phosphorus is present
3 in the low-silicon portion of the charge.
£ D*PCagc)ulated on the assumption that the phosphorus in the steel scrap was reduced to 0.025 per cent. (See melts E\ DP 7 a d
x. D.P. 8.
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IRONFOUNDRY FUEL NEWS—XXI

Another heat-consuming process which lends itself
lo the use of waste heat from other operations is
the drying of incoming silica sand for cores. This
sand should, of course, be stored under cover («) for
protection against the rain, (b) so that some of the
moisture can evaporate to atmosphere, and (c) so that
excessive moisture, due to the sand arriving in un-
sheeted wagons, can drain away by gravity. Any
moisture remaining when the sand is required for use
must be removed by the application of heat. One
firm uses waste heat for this purpose by loading the
sand into trays, which are then circulated through the
continuous core stove after the day’s core drying is
finished, the residual heat in the stove being sufficient
to dry the new sand. Another stores a supply of new
sand in bins backing on to the drying stove, the drying
being done by heat conducted through the wall. At a
third firm a layer of new sand is spread over the
floor of the mould drying stove for each firing.

There are doubtless numbers of other methods
which can be used in individual cases. Cannot some
of the heat which is necessarily wasted in your
foundry be put to good use? If you already operate
a scheme which might be of interest to other founders,
details of it would be gratefully received by the Fuel
Officer, Ironfounding Industry  Fuel Committee,
Alvechurch. Birmingham.

The joint conference on “Instruments for the
Automatic Controlling and Recording of Chemical
and Other Processes,” organised by the Institution of
Chemical Engineers, the Institute of Physics, and the
Chemical Engineering Group of the Society of
Chemical Industry, which was to have been held in
London on September 22 and 23, has been postponed.

American malleable iron castings production for
the first six months of the year, at 440.478 short tons,
registered a moderate gain over the 1943 figure, which
was 419.745 tons.

FIRST REPORT ON THE BASIC CUPOLA BY
THE MELTING FURNACES SUB-COMMITTEE

(Continued from previous page.)

Table VI indicates the extent of dephosphorisation
with a minimum percentage of silicon in the charge
Table VII gives the results with varying amounts ot
silicon added to the charge in the form of ferro-silicon.
In the series with no avoidable silicon present, some
difficulty was experienced in operation, there being a
tendency to bridging. The relatively small amount of
silicon added in the second series appeared to off-set
this effect, and there were no apparent melting diffi-
culties. Experimental results with steel scrap and pig-
iron charges are given in Table VIII, and indicate that
a certain amount of dephosphorisation of pig-iron is
possible when melted with a high percentage of steel

scrap.
P (To be continued.)
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OPEN JOINTS IN PATTERNS
ALTERNATIVE TO STOPPING-OFF PIECE
By “checker ”

Instances arise when patternmakers have to joint
two or more pieces of wood together, to get the re-
quired width for the pattern, and may be requested to
forgo the ordinary glue joint, and use the open joint
method. This in itself will present very little difficulty
if the construction of the pattern is such that the
separate pieces of wood can be secured together by
means of ribs and bosses. With shell patterns that
have no suitable parts either external or internal to
strengthen the joint face, suitable means must be found
to connect the pieces together and give them the
necessary rigidity in the centre.

For this purpose a stopping-off piece could be posi-
tioned across the joint as shown in Fig. 1; but the fol-

lowing method may be preferred, which will produce
a strong open joint without any of the disadvantages
of a stopping-off piece.

First prepare the boards to be jointed to the correct
width, and then into the edge of one board at each
joint, drive in round nails at suitable intervals, leaving
them protruding so that sufficient will be projecting
to act as a dowel after the heads have been clipped
off, as shown in Fig. 2; care must, however, be taken
to ensure that they are square with the edge. Then
place the faces of the two boards making one joint,
together on a straight faceplate or anything flat, and
press them together; this will give the impression of
the ends of the nails on the other board, which is the
correct position for holes to be bored into the board.
These holes must be of a smaller diameter than the
nails to guarantee a good fit.

Then knock the boards together, which will force
the nails into the holes in the opposite board. To
keep the boards the right distance apart at the joint,
insert pieces of wood the required thickness, as shown
in Fig. 3, when assembling the boards together.



60 FOUNDRY TRADE JOURNAL

NEWS IN BRIEF

United Silica Industries, Limited, Brynamman, is
paying a first and final dividend of 13s. Old. in the £,
payable on September 28, at the Official Receiver’s
Office, Government Buildings, 10, St. Mary’s Square,
Swansea.

Reports from Eire state that the necessary refrac-
tory bricks to complete their two steel-melting fur-
naces at Haulbowline have now been obtained by
Irish Steel, Limited, from the United States. In the
interests of the Haulbowline works, export of scrap
steel from Eire has been stopped for some time past.

Mr. W. W. Watt will deliver his Presidential
Address at a general meeting of the Institute of Weld-
ing, to be held at the Institution of Civil Engineers,
Great George Street, Westminster, London, S.W.l, on
September 27, at 6 p.m. The Sir William J. Larke
Medal will be presented to the winner of the 1944
competition, Mr. H. W. Clark, M.Inst.C.E.

A major share in the firm of Joseph Evans & Sons
(Wolverhampton), Limited, of Culwell Works, Wolver-
hampton, has been acquired by Newman Industries,
Limited, of Bristol. Joseph Evans & Sons are manu-
facturers of pumps and pumping machinery. Mr. J.
Osmond Evans, formerly chairman and joint manag-
ing director, with his brother, Sir Walter Evans, Bt.,
will be directors of the firm, and Mr. Anthony A.
Evans, Sir Walter’s son, becomes a director.

One steel company in U.S.A. is so pleased with the
use of colloidal fuel for open-hearth use that it may
continue to use it after the present emergency is
ended. Recently the company has been using a mix-
ture of 13 per cent, powdered coal with fuel oil at a
siaving of 50,000 barrels of fuel oil per year, based on
an annual consumption of 500,000 barrels. The equip-
ment set up for preparing this fuel is working well,
and is described in a recent issue of “ Steel.”

Britain has an excellent chance of making a better
and quicker recovery from the war than any other
country in the world to-day, Sir Miles Thomas, vice-
chairman of the Nuffield organisation, assured Car-
diff Rotary Club on September 11. Many people, he
said, feared that we were going to be dogged by the
spectre of mass unemployment. Rather than make us
shrink up in caution, that likelihood was a challenge
to a race whose forebears carried its trading over the
waters.

To increase the abrasion resistance and the resul-
tant life of parts of equipment subject to wear, nickel-
chromium white iron has been successfully and exten-
sively used in castings. The following composition
limits have been found best for obtaining a material
of optimum wear-resistance for the applications made:
Total carbon, 3.40 to 3.75 per cent.; silicon, 0.35 to
0.50; manganese, 0.40 to 0.70; nickel, 4.50 to 5.00;
and chromium, 150 to 1.75 per cent. These applica-
tions include dredge-pump shell liners, impellers, pipe
and flanged elbows; pulleys for copper-casting wheels;
welding rod for hard-surfacing worn-down equipment,
etc.

SEPTEMBER 21, 1944

PERSONAL
Mr. John Philp, commercial manager of Scotts’
Shipbuilding & Engineering Company, Limited,

Greenock, has retired after over 43 years’ service with
the firm.

Mr. W. H. CaThcart, of the metallurgical staff of
Lobnitz & Company, Limited, Renfrew, has been pre-
sented with a cheque by the firm for his research
work, and a wallet of Treasury notes from the staff,
on the occasion of his retirement. Widely known in
engineering circles, Mr. Cathcart was for 20 years lec-
turer in the Royal Technical College, Glasgow, evening
classes for blacksmiths and forgers.

Mr. E. W. Johnston, who as joint honorary secre-
tary has for a considerable time past dealt with the
secretarial work connected with the Diesel Engine
Users’ Association, is resigning his post owing to ill-
health. Mr. Johnston is an honorary member and
past-president of the association. He is succeeded as
secretary by Mr. Hamish Ferguson, who for some
months has been assisting him in the work.

Mr. W. W. Wood, who has been Master Cutler for
the last four years, and also in 1924, was re-elected at
a meeting of the Cutlers” Company at Sheffield last
week. He thus becomes Master Cutler for the
fifth year running. Mr. Wood is a director of the
W ardsend Steel Company, Limited, whose shares were
acquired by Darwins, Limited, in March this year,
when Mr. Wood joined the board of both Darwins
and Andrews Toledo, Limited.

Wills

Brown, F. H. of Hove, iron merchant ... £20,803
Carstairb, W. D. of Glasgow, lead manufacturer

and metal merchant . £36,682
Saver, Jambs, Of Moseley, late chairman of Joseph

Lucas, Limited, and Joseph Gillott & Sons,

Limited e £183,073
Coombe, L. J., of Calver, Derbyshire, deputy chair-

man_and managing director of Spear & Jackson,

Limited £36,370

NEW PATENTS

The following list of Patent Specifications accepted has
been taken from the  Official Journal (Patents).” Printed
copies of the full Specifications are obtainable from the
ratenthofﬁce, 25, Southampton Buildings, London W C2, pri‘e
s. each.

563,292 Jeffreys, S. T., and Jones (Machine
Tools), Limited, E. H. Sharpening of twist drills
and the like.

563,326 Superior Steel Corporation. Bimetallic
billets and methods of preparing and rolling the
same.

563,358 Castings Patent Corporation. Method

and means for forming metal castings.

563,409 Tinkler, A. Apparatus for smoothing or
finishing the surfaces of balls utilised in ball bear-
ings.

563,436 Stanton lronworks Company, Limited and

Wilson, P. H. metal

bodies or articles.

Centrifugal casting of
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THE M O DERN

PIlG

IF YOU W ANT...
clean iron9free from
sand9 free from sows
...uniform analysise-..
convenientsize...easy
handliny... specify

STANTON
MACHINE CAST
PIG IRON

(at notch 2£ inches).

Made in our well-known
STANTON, HOLWELL & RIXONS BRANDS

THE STANTON [RONWORKS COMPANY LIMITED NEAR NOTTINGHAM
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COMPANY RESULTS

(Figures for previous year in brackets)

A. Reyrolle—Interim dividend of 5% (same).

Glover & Main—Interim dividend of 5% (same).

G. Hopkins & Sons—Interim dividend of 6% (same).

Craven Bros. (Manchester)— Interim dividend of
5% (same).

Thomas Robinson & Son—Interim dividend of 2\%
(same).

Qualcast—Final ordinary dividend of 10%, plus a
bonus of 10%, making 30% (same).

Fodens—Net profit for the year to May 31
£34,362 (£32,116); dividend of 8% (same).

Central Provinces Manganese Ore—Interim dividend
of 9d. per unit of 10s. stock, free of tax (same).

Yaughan Bros. (Drop-Forgings)—Final dividend of
10%, making 20%, for the year ended June 30 (same).

Irish  Steel—Net credit balance for the year
ended March 31, 1944, of £10,551, reducing the debit
balance at profit and loss to £82,279.

last,

International Aluminium—Profit for 1943, after
amortisation and N.D.C., £33,941 (£27,499); income-
tax, £7,600 (£4,000); preference dividend, £17,374
(same); no ordinary dividend; forward, £24,231
(£17,663).

Metropolitan Electric Cable & Construction—Net
profit for 1943, £43,726 (£34,626); taxation, £24,518
(£18,655); to preference share reserve, nil (£10,000);
dividend of 1\% (same) on the ordinary shares;

forward, £17,452 (£2,969).

Brightside Foundry & Engineering—Profit for the
year to June 30, 1944, £127,303; net profit, after
£50,816 (£87,475) for taxation, £76,059 (£75,246); war
contingencies, £20,000; special depreciation, £15,000;
ordinarg/ dividend of 35% (same); forward, £100.000
(£90,816).

Steel & Company—Net profit for the year to
March 31, 1944, after charging depreciation, £20,099
(£19,588); to reserve, £5,000 (£4,953); superannuation,
£1,000 (same); preference dividend, £3,300; ordinary
d'vidend of 12i% (10%), £6,875 (£5,500); forward,
112,542 (18,618).

Aluminium Corporation—Profit for 1943, after de-

EA T- £44°703 g£51>186); loan_interest,
de 1943

?
£4,000 (sar%g)'; benture interest for "1941 to
‘usive, bringing payment up to date, £15,750

inclusive, £21 000); income-tax, £27.000
(£26,700); forward, £2,145 (£6,591).

CONTRACT OPEN

ihe }Ztest, on which tenders will be
“a< ir°m ahieh ,0Tms nl tend"

accentedaieThiV /r |
may be obtained. SS "

» al,fa‘- September 30— Supply and erection of six
cast-iron purifiers, complete with substructure, valves
and connections, and oxide handling plant, for the
Town Council. The Manager and Engineer Gas-
works, Mulcture Hall Road, Halifax.

TRADE
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NEW COMPANIES

(“ Limited ” is understood. Figures indicate capital.
Names are of directors unless otherwise stated. Information
compiled by Jordan & Sons, 116, Chancery Lane, London,
W.C.2))

Prolen, Vine Street Chambers, Nelson, Lancs—
Engineers, etc. £1,000. H. Proctor and A. Simpson.

Walter Davies & Son (Wellington), Green Bridge
Works, Stafford—Engineers, etc. £15,000. H. F. and
W. D. Burgess.

Thomas Trusty, 104, High Holborn, London,
W .C.l—Engineers, etc. £1,000. W. H. Southgate

and G, E. Martindale.
Nyland Engineering & Supply Company, 70, High

Street, Burton-on-Trent—£500. T. W. Davis, C. E.
Rees, and E. J. Everett.

J. Mealor & Sons, Providence Works, Neston,
W irral, Ches—Engineers, etc. £2,000. L. N. Shake-

shaft and E. B. Gasking.

M. A. Johnson, 1, The Close, Fernbank Road, Ascot,
Berks—Engineers and founders, etc. £1,000. W.
Belcher and H. Biddulph.

Precise Engineering Welding (East Ham), 51, Milton
Avenue, East Ham, London, E.6—£1,000. S. E.
Mason and N. F. Gernat.

Biltonhill Company, 113, Park Street, London, W.I

—Manufacturers of engineering equipment, etc. £100.
P. Bilton and W. L. Hill.
John Morgan (Chiswick)—Engineers, tool makers,

etc. £1,000. P. T. Heyes, 5 Hamilton Gardens,
Hockley, Essex, subscriber.

Adair & Company (Liverpool),
Liverpool—Engineers. £5,000. M. H.
McNeish, and C. P. Dean.

Regwell—Manufacturers of temperature and pressure
controls, etc. £500. A. Fletcher, Ellerwood, Bowness-
on-Windermere, subscriber.

7. Victoria Street,
Adair, T.

Howard Pyper, 30, High Street, Kempston, Beds—
Engineers, etc. £5,000. D. S. Judge, M. J. Cairns,
and H. L. and W. I|. Pyper.

Andrews Maclaren, 208, Fulham Palace Road,
London, W.6—Engineers, etc. £1,000. O. F. Maclaren

and H. and W. G. Andrews.
Vickers Goodwin, Albion Engineering Works, Kids-

grove, Staffs—Engineers, metal workers, etc. £25.000.
A. Goodwin and A. W. Vickers.
Milsanjeph, 139, Pembroke Road, London, N.10-

Founders, toolmakers, etc. £10,000. 1. C. Sanderson,
A. E. Mills and P. H. R. Jephson.

Par-Nik Engineering Company, 67, Hawkesley Mill
Lane, Northfield, Birmingham—£1,000. C. R. Parsons,
A. H. Nickless and G. W. Parsons.

Jas. E. Reed & Sons (Shiremoor), Hill Top, Shire-

moor, Northumberland—Agricultural engineers etc
£7,000. J. E., J. F, and W. D. Reed.

Darwins Magnetic & Radio Alloys, Fitzwilliam
Works, Sheffield—£100. W. J. Wigney, C. E. Adams,
A. Linley, J. E. Gould and S. Evans.

Frigid Supply, 90, Holdenhurst Road, Bournemouth
— Manufacturers of refrigerating machinery etc
£7,500. G. F. Howard and E. J. Haysome.
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Refractories Ltd

Head Office: Genefax House, Sheffield, 10. Telephone: 31113 (6 lines)

m



64 FOUNDRY TRADE JOURNAL

Raw Material Markets

IRON AND STEEL

The decline in foundry work, more noticeable in
the light-castings trade, is now affecting the engineering
and allied foundries, and the weekly specifications for
pig-iron, particularly high-phosphorus grades, are only
for very limited tonnages. The shrinkage in the con-
sumption of low-phosphorus and refined iron has not
been so pronounced, but deliveries of these grades

also can be obtained at short notice. The blast
furnaces continue to turn out ample tonnages of
basic iron for the requirements of the steelworks.
Only hematite is scarce. The new allocations are as
generous as circumstances permit, but there is little
prospect of increased production until more liberal
supplies of hematite ores from Spanish or Medi-

terranean ports are available.

There has been a considerable improvement in the
scrap position during the past week or so. Supplies
are now flowing much more freely. However, there
is still a ready market for all the available supplies
of wrought-iron scrap, while cast-iron in foundry
grades moves off steadily. Demand for first-class
machinery metal is still in. advance of the supply.

At the moment coke supplies are adequate, but
there is every indication that the position will
deteriorate with the advance of winter. An announce-
ment of the extent of the increase in blast-furnace
coke prices has not yet been made, but we understand
that an advance of 5s. 6d. per ton has been agreed
upon. This compares with 6s. for foundry coke.

The re-rolling industry is the one branch of the
steel trade which has so far been exempt from the
general story of recession. The demand for light
sections, small bar-s and strip is extensive, and if the
pressure for sheets has temporarily eased a little, the
requisitions for steel semis have been increased by
heavy demands from the wire drawers. In the aggre-
gate the output of blooms, billets, slabs, etc., falls
short of-requirements,'and re-rollers are still making
liberal use of defective billets, double sawn crops,
old rails and other forms of re-rolling material.

Prospects for the heavy steel trade in the fourth
period are still obscure. No sanguine hopes are
entertained of any early release of surplus capacity for
civilian business, and the shrinkage in the volume
of war work is still very marked. A steady flow
of specifications for railway and colliery material is
maintained, and it is questioned whether the capacity
of the sheet mills will be equal to the post-war
demand. On the other hand, the flow of orders for
plates is distinctly sluggish, and heavy joists and
channels figure still more inconspicuously in the roll-
ing programmes. This, however, is a period of un-
expected changes, and the best that can be said is
that the steelworks are in a position to make an
instant response to emergency requirements.

SEPTEMBER 21, 1944

NON-FERROUS METALS

There has been no increase in the demand for the
non-ferrous metals, although the scale of our opera-
tions on the Continent must entail a large consump-
tion of material. Soon there should be a call for metal
from France and Belgium, as in recent years all
available material has been taken up in the German
war production drive. Copper is known to be par-
ticularly scarce. A proportion of these requirements
may be met with battlefield scrap. With the rapid
Allied advance this source of supply is not available
to the Germans, whose position in regard to copper
supplies must now be extremely insecure. Although
all the needs of industry in this country are being
fully satisfied, there has been no disposition on the
part of the Control to relax the restrictions on civilian
production.

Conditions in the tin market remain virtually un-
changed, both in Britain and the United States, there
being a sufficiency of metal for all essential purposes.

According to reports from New York, Mr. Mauricio
Hochschild, the Bolivian tin-mine owner, has denied
that he is in the United States for the purpose of

negotiating with an American company for the sale
of his mines. He stated that his visit was in connec-
tion with obtaining a higher price for the tin supplied
to the Texas tin smelter in order to offset the higher
cost of mining in Bolivia.

The United States War Production Board has
announced a further reduction in the output of alu-
minium. Four Government-owned plants are affected
by this decision. It has also been announced that
imports of aluminium from Canada, scheduled over
the remainder of the year, have been sharply reduced.

NEW TRADE MARKS

. The following applications to register trade marks appear
in the ' Trade Marks Journal ” \—

“Acme”—Transformers and other electrical appara-
tus. British Rola, Limited, 3 and 4, Clements Inn
London, W.C.2.

Hardamant '—Hard metals and compound metals.
Leon Nussbaum, 7, Aquila Street, St. John’s Wood.
London, N.W.8. *

Speartipt Metals; machine tools and parts.
Spear & Jackson, Limited, Aetna Works, Savile Street
East, Sheffield.

“Testlumin "—Ingots of aluminium and of alumi-
nium alloys. B.K.L. Alloys, Limited, Kings Norton,
Birmingham, 30.

W right
W right Electric
Road, Halifax,

Broomwade "—Air and gas compressors, pumps,
pneumatically operated tools. Broom & W ade
Limited, Hughenden Avenue, High Wycombe.

“Telechron ”— Electric motors. W arren Tele-
chron Company Incorporated, ¢c/o Charles H Bur-
gess, Crown House, Aldwych, London, W.C.2.

Electric

Motors (Halifax),
Y orks.

motors and machinery
Limited, Pellon
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. oris it just a glorified stir ? For real mixing means
the bringing of the various ingredients into a true homo-
geneous batch, with the proportions of the materials
correctly maintained throughout. Comparison of ordinary
mixer blades of fanciful shapes with the scientifically
designed intermeshing blades of the Beken Duplex Mixer
explains the difference. The work is done between the
blades of the Beken Duplex Mixer and not between the
blades and the pan .. .

A foundryman writes : “ | am pleased to state | am con-
vinced the Beken Duplex machine is very suitable for
mixing oil sand. The results prove that the mixing action
is very thorough.”

LAVINO (LONDON) LTD. E. HUNT & CO., LTD.

103 KINGSWAY, LONDON, W.C.2

T#(eohone: Chancery 6137 (3 -iQeil

Mixing Time-----—--
1\ to 2 minutes !

POLFORD"

CORE SAND MIXERS

Capacities one to five cwts. Exceptionally rapid
mixing, especially with liguid Core Compounds. A
batch mixed in 1J to 2 minutes. Screen for riddling
sand as it is fed. Built-in motor. Operates efficiently
with low upkeep. Excellent for mixing facing sands.
W ill produce a very fine green bond.

SOLE AGENTS:

RIPPLE ROAD. BARKING. ESSEX

Also
POLFORD CRUCIBLE AND TILTING
FURNACES, MOULD DRIERS, ETC.

Prices and Details on Application.

THO? W. WARD, LIMITED. Albion Works. Sheffield

TELEPHONE: 26311» TELEGRAMS: FORWARD SHEFFIELD
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CURRENT PRICES OF IRON, STEEL AND NON-FERROUS METALS

(Delivered, unless otherwise stated)

Wednesday, September 20,

PIG-IRON

Foundry Iron.—Cleveland No. 3: Middlesbrough,
128s.; Birmingham, 130s.; Falkirk, 128s.; Glasgow,
131s.; Manchester, 133s. Derbyshire No. 3: Birming-
ham, 130s.; Manchester, 133s.; Sheffield, 127s. 6d.
Northants No. 3: Birmingham, 127s. 6d.; Manchester,
131s. 6d. staffs No. 3 : Birmingham, 130s. ; Manchester,
133s. Lincolnshire No. 3: Sheffield, 127s. 6d.; Bir-

mingham, 130s.

(No. 1 foundry 3«. above No. 3. No. 4 forge Is. below
No. 3 for foundries, 3s. below for ironworks.)

Hematite.—Si up to 3.00 per cent.,, S & P 0.03 to 0.05
per cent.; Scotland, N.-E.Coast and West Coast of England,
138s. 6d.; Sheffield, 144s.; Birmingham, 150s. ; Wales
(Welsh iron), 134s. East Coast No. 3 at Birmingham, 149s.

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P,
140s. 6d., delivered Birmingham.

Scotch Iron.—No. 3 foundry, 124s. 9d. ;
127s. 3d., d/d Grangemouth.

No. 1 foundry,

Cylinder and Refined Irons.—North Zone, 174s.; South
Zone, 176s. 6d.
Refined Malleable.—North Zone, 184s.; South Zone,

186s. 6d.

Cold Blast.—South Staffs, 227s. 6d.

(Note.—Prices of hematite pig-iron, and offoundry and
forge iron with a phosphoric content of not less than 0.75 per
cent., are subject to a rebate of 5s. per ton.)

FERRO-ALLOYS
(Per ton unless otherwise stated, basis 2-ton lots, dfd
Sheffield works.)

Ferro-silicon (5-ton lots).— 25 per cent., £21 5s.; 45 per
cent., £25 10s.; 75 per cent., £39 10s. Briquettes, £30 per
ton.

Ferro-vanadium.—35/50 per cent., 15s. 6d. per Ib. of V.

Ferro-molybdenum.—70/75 per cent., carbon-free, 6s. per
Ib. of Mo.

Ferro-titanium.—20/25 per cent., carbon-free, Is. 3Jd. Ib.

Ferro-tungsten.—80/85 per cent., 9s. 8d. Ib.

Tungsten Metal Powder.—98/99 per cent., 9s. 9£d. Ib.

Ferro-chrome.-—4/8 per cent. C,£46 10s.; max. 2 per cent.
C, Is. 3fd. Ib. ; max. 1 per cent. C, Is. 4£d. Ib. ; max. 0.5
per cent. C, Is. 6d. Ib.

Cobalt.—-98/99 per cent., 8s. 9d. Ib.

Metallic Chromium.—96/98 per cent., 4s. 9d. Ib.

Ferro-manganese.—78/98 per cent., £18 10s.

Metallic Manganese.—94/96 per cent., carb.-free, Is. 9d. Ib.

SEMI-FINISHED STEEL

Re-rolling Billets, Blooms and Slabs.—Basic : Soft, u.t.,
100-ton lots, £12 5s.; tested, up to 0.25 per cent. C,
£12 10s.; hard (0.42 to 0.60 per cent. C), £13 17s. 6d .;
silico-manganese, £17 5s.; free-cutting, £14 10s. Siemens
Martin Acid: Up to 0.25 per cent. C, £15 15s.; case-
hardening, £16 12s. 6d.; silico-manganese, £17 5s.

Billets, Blooms and Slabs for Forging and Stamping.—
Basic, soft, up to 0.25 per cent. C, £13 17s. 6d.; basic
hard, 0.42 to 0.60 per cent. C, £14 10s. ; acid, up to 0.25
per cent. C, £16 5s.

Sheet and Tinplate Bars.—£12 2s. 6d. 6-ton lots.

1944
FINISHED STEEL

[A rebate of 15s. per ton for steel bars, sections, plates,
joists and hoops is obtainable in the home trade under certain
conditions."]

Plates and Sections.—-Plates, ship (N.-E. Coast), £16 3s.;
boiler plates (N.-E. Coast), £17 0s. 6d. ; chequer plates (N.-E.
Coast), £17 13s.; angles, over 4 un. ins., £15 8s. ; tees, over
4 un. ins., £16 8s.; joists, 3 in. X 3 in. and up, £15 8s.

Bars, Sheets, etc.—Rounds and squares, 3 in. to in.,
£16 18s. ; rounds, under 3 in. to f in. (untested), £17 12s.;
flats, over 5 in. wide, £15 13s.; flats, 5 in. wide and
under, £17 12s.; rails, heavy, f.o.t., £14 10s. 6d. ;
hoops, £18 7s.; black sheets, 24 g. (4-ton lots), £22 15s. ;
galvanised corrugated sheets (4-ton lots), £26 2s. 6d.;
galvanised fencing wire, 8 g. plain, £26 17s. 6d.

Tinplates.—I.C. cokes, 20 x 14 per box, 29s. 9d. f.o.t.
makers’works, 30s. 9d., f.o.b.; C.W., 20 X 14, 27s. 9d., f.0.t.,
28s. 6d., f.o0.b.

NON-FERROUS METALS
Copper.—Electrolytic, £62; high-grade fire-refined, £61

10s. ; fire-refined of not less than 99.7 per cent., £61:
ditto, 99.2 per cent., £60 10s. ; black hot-rolled wire rods,
£65 15s.

Tin.—99 to under 99.75 per cent., £300: 99.75 to under
99.9 per cent., £301 10s. ; min. 99.9 per cent., £303 10s.

Spelter.—G:0.B. (foreign) (duty paid), £25 15s.; ditto
(domestic), £26 10s.; “ Prime Western,” £26 10s.; refined
and electrolytic, £27 5s.; not less than 99.99 per cent,
£28 15s.

Lead.—Good soft pig-lead (foreign) (duty paid), £25;
ditto (Empire and domestic), £25; English, £26 10s.

Zinc Sheets, etc.—Sheets, 10g. and thicker, ex works,
£37 12s. 6d.; rolled zinc (boiler plates), ex works, £35 12s. 6d. ;
zinc oxide (Red Seal), d/d buyers’ premises, £30 10s.

Other Metals.—Aluminium, ingots, £110; antimony,
English, 99 per cent., £120; quicksilver, ex warehouse,
£68 10s. to £69 15s.; nickel, £190 to £195.

Brass.—Solid-drawn tubes, 14d. per Ib.; brazed tubes,
16s. ; rods, drawn, IIfd. ; rods, extruded or rolled, 9d. ;
sheets to 10 w.g., 11Jd. ; wire, 10Jd. ; rolled metal, 101d. ;
yellow metal rods, 9d.

Copper Tubes, etc.—Solid-drawn tubes,
brazed tubes, 15Jd.; wire, 10d.

Phosphor Bronze.—Strip, 14|d. per Ib.; sheets to 10 w.g. ;

15|d. per Ib.;

15£d. ; wire, 16%d. ; rods, 16jd.; tubes, 21£d.; castings,
20d., delivery 3 cwt. free. 10 per cent. phos. cop. £35
above B.S.; 15 per cent. phos. cop. £43 above B.S. ;

phosphor tin (5 per cent.) £40 above price of English ingots.
(C. Crifford & Son, Limited.)

Nickel silver, etc.—Ingots for raising, 10d. to Is. 4d.
per Ib. ; rolled to 9 in. wide, Is. 4d. to Is. 10d.; to 12 in.
wide, Is. 4Jd. to Is. 10Jd.; to 15in. wide, Is. 4Jd. to Is. 10]d .;
to 18 in. wide, Is. 5d. to Is. lid. ; to 21 in. wide, Is. 5Jd. to
Is. I1£d.; to 25 in. wide, Is. 6d. to 2s. Ingots for spoons
and forks, 10d. to Is. 6£d. Ingots rolled to spoon size,
Is. Id. to Is. 9Jd. Wire, round, to 10g., Is. 7°d. to 2s. 2id ’
with extras according to gauge. Special 5ths quality’
turning rods in straight lengths, Is. 6Jd. upwards.
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NON-FERROUS SCRAP

Controlled Maximum Prices.—Bright untinned copper
wire, in crucible form or in hanks, £57 10s. ; No. 1 copper
wire, £67 ; No. 2 copper wire, £55 10s. ; copper firebox
plates, cut up, £57 10s.; clean untinned copper, cut up,
£56 10s.; braziery copper, £53 fOs.; Q.F. process and
shell-case brass, 70/30 quality, free from primers, £49;
ilean fired 303 S.A. cartridge cases, £47 ; 70/30 turnings,
clean and baled, £43; brass swarf, clean, free from iron
and commercially dry, £34 10s. ; new brass rod ends, 60/40
quality, £38 10s. ; hot stampings and fuse metal, 60/40
quality, £38 10s. ; Admiralty gunmetal, 88-10-2, containing
not more than £ per cent, lead or 3 per cent, zinc, or less
than 9£ per cent, tin, £77, all per ton, ex works.

Returned Process Scrap.—(Issued by the N.F.M.C. as the
basis of settlement for returned process scrap, week ended
Sept. 16, where buyer and seller have not mutually agreed
aprice ; net, per ton, ex-sellers” works, suitably packed) —

Brass.—S.A.A. webbing, £48 10s.; S.A.A. defective cups
and cases, £47 10s.; S.A.A. cut-offs and trimmings, £42 10s. ;
S.A/A. turnings (loose), £37; S.A.A. turnings (baled),£42 10s.;
S.AA. turnings (masticated), £42; Q.F. webbing, £49 ; defec-
tive Q.F. cups and cases, £49 ; Q.F. cut-offs, £47 10s. ; Q.F.
turnings, £38 ; other 70/30 process and manufacturing
scrap, £46 10s.; process and manufacturing scrap con-
taining over 62 per cent, and up to 68 per cent. Cu, £43 10s. ;
ditto, over 58 per cent, to 62 per cent. Cu, £38 10s. ; 85/15
gilding metal webbing, £52 10s.; 85/15 gilding defective
cups and envelopes before filling, £50 10s.; cap metal
webbing, £54 10s. ; 90/10 gilding webbing, £53 10s. ; 90/10
gilding defective cups and envelopes before filling, £51 10s.

LOW PHOSPHORUS
REFINED & CYLINDER
HIGH DUTY
MALLEABLE
DERBYSHIRE
NORTHAMPTONSHIRE
« \
VvV ~V VvV '> 5>
W0
And at—

BIRMINGHAM, 2.
39, Corporation St.
Midland 3375/6

LIVERPOOL, 2.
13, Rumford St.
Central 1558

GLASGOW, C.2.
93, Hope Street.
Central 9969
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Ccpro Nickel.—80/20 cupro-nickel webbing,
80/20 defective cups and envelopes before filling,

Nickel Sitver.—Process and manufacturing scrap;
10 per cent, nickel, £50 ; 15 per cent, nickel, £56; 18 per
cent, nickel, £60 ; 20 per cent, nickel, £63.

Copper.—Sheet cuttings and webbing,
shell-band plate scrap, £56 10s.;

£75 10s.;
£70 10s.

untinned, £54;
copper turnings, £48.

IRON AND STEEL SCRAP

(Delivered free to consumers' works. Plus 3J per cent,
dealers' remuneration. 50 tons and upwards over three
months, 2s. 6d. extra.)

South Wales.—Short heavy steel, not ex. 24-in. lengths,
82s. to 84s. 6d. ; heavy machinery cast iron, 87s. ; ordinary
heavy castiron, 82s. ; cast-iron railway chairs, 87s. ; medium
cast iron, 78s. 3d. ; light cast iron, 73s. 6d.

Middlesbrough.—Short heavy steel, 79s. 9d. t >82s. 3d. ;
heavy machinery cast iron, 91s. 9d. ; ordinary heavy cast
iron, 89s. 3d.; cast-iron railway chairs, 89s. 3d.; medium
cast iron, 79s. 6d. ; light cast iron, 74s. 6d.

Birmingham District.—Short heavy steel, 74s. 9d. to
77s. 3d.; heavy machinery cast iron, 92s. 3d.; ordinary
heavy cast iron, 87s. 6d. ; cast-iron railway chairs, 87s. 6d. ;
medium cast iron, 80s. 3d.; light cast iron, 75s. 3d.

Scotland.—Short heavy steel, 79s. 6d. to 82s.;
machinery cast iron, 94s. 3d.; ordinary heavy cast iron,
89s. 3d.; cast-iron railway chairs, 94s. 3d.; medium cast
iron, 77s. 3d.; light cast iron, 72s. 3d.

(Note.— For deliveries of cast-iron scrap free to consumers'
works in Scotland, the above prices less 3s. per ton, but plus
actual cost of transport or 6s. per ton, whichever is the less.)

heavy

PIG-IRON

« G N’
0\~ <0, ALL NON-FERROUS
fa U METALS O ALLOYS

MOULDING SAND
FERRO-SILICON
FERRO-ALLOYS
BRIQUETTES
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SMALL ADVERTISEMENTS
SITUATIONS

T'TOUNDRY MANAGER desires post;
_overseas = commission ~ considered;
ambitious, strict disciplinarian; technical

and practical experience engineering cast-

in?s, steel and non-ferrous; conversant
al depts.—Box 664, Foundry Trade
Journal, 3, Amersham Road, High
Wycombe.

APABLE Representative, with excep-

tional knowledge of foundry trade,
would like to get in touch with first-
class firms requiring representation in

Midlands area.—Box 660, Foundry Trade

Journal, 3, Amersham Road, High
Wycombe,
OUNDRY MANAGER wanted for
foundry capacity 150/200 tons per

week; experience modern heavy foundry
practice necessary; considerable scope for
development; post permanent and super-
annuate.—Apply, stating age, experience,
and salary required,-to Box 662, Foundrg
Trade Journal, 3, Amersham Road, Hig

Wycombe.

BRITISH CAST IRON RESEARCH
ASSOCIATION.

The Council invite applications for the
post of CHIEF OF THE DEVELOPMENT
DEPARTMENT. Salary .-Pl,000-£1,200 per
annum—Applications should be sent to
the Secretary of the Association, Alve-
church, Birmingham, from whom a
memorandum relating to the appointment
may be obtained.

MACHINERY

ILGHMANS” Sand Blast Outfit;

complete with compressor;

motorised, a.c., 400/3/50.—uU rqufiart, 1023

Garratt Lane, SW.17.
MISCELLANEOUS.

Standard Size Adaptable Moulding

Machines, etc.

" Ajax ” No. 9 Macdonald Pneumatic

Jolter turnover table, 36 in. by 46 in.
Coal and Coke Crusher; 2 ft. 6 in dia
Brealey Type Sand Disintegrator.
Macnab 5 ft. 6 in. Sand Mills, Size No. 2,

with or without 3/50/400 v. motor.
Broadbent Brick Crusher; 8 in. jaw.
Broadbent; Brick Crusher; 11 in. jaw.
Sandblasting Plant; 50 Air Compressors;

500 Electric Motors, Dynamos, etc.

Crosswells Road, Langley,
Nr. Birmingham

Broadwell 1359.

THOS. W. WARD LTD,
SECONDHAND CENTRIFUGAL
PUMPS.

Horizontal ~ Slit Casing  Centrifugal
Pump; 4 in. suction and delivery branches;
41 ft. head at 1,365 r.p.m.; on combined

bedplate; no motor.

“ SULZER " Centrifugal Pump; 7 in.
suction and delivery branches; ring oil
bearings, on combined bedplate; no motor.

Horizontal  Slit Casing Centrifugal
Pump, 4200 g.p.m., 122 ft., 1,170 r.p.m.,
14 in. suction, 12 in. delivery; arranged
for direct coupling to motor drive (no
motor or bedplate).

ALBION WORKS, SHEFFIELD.
‘Grams : 26311 (16

” Forward.”  ’Phone :
liDes).

FOUNDRY TRADE JOURNAL
FOR SALE.
Pneulec Oil Core Sand Mixer, type P.M.;

arranged for motor drive.

Combined Sieving and Magnetting
Machine; arranged for motor drive.
UNUSED Alldays & Onions 36-in.
Blacksmith’s Hearth; hand-operated
blower.

S. C. Biisby, Crosswells Road, Langley
Green, near Birmingham.

KLENAR Patent Melting Furnaces;

coke- or oil-fired; capacity 2 tons,

1 ton, i ton, IbS.—Skienar P atent.

Melting Furnaces, Ltd., East Moors Road,
Cardiff.

TOGEL & SCHEMMANN, type WI,
Rapid Combination Jolt Moulding-
Machine, secondhand, for immediate

disposal; useful jolt load, 1,000 Ibs., 12 in.
draw, table 32 in. by 24 in.; can _be seen
working.—B amfords,  Ltd., Agricultural
Engineers, Uttoxeter, Staff's.

MISCELLANEOUS
ANTED.—Keen prices, with prompt

delivery, for machined grey iron
Furnace Doors and similar castings.—
Box 656, Foundry Trade Journal, 3

Amersham Road, High Wycombe.

METAL Patternmaking Firm, having
expert knowledge and experience of

making Moulding Machine Metal Plate
Patterns, and Coreboxes for blowing
Cores- of Globe and Gate Valves for
Steam and Water.—Please write to the
advertisers, who have work to place im-
mediately, Box 658, Foundry Trade
Journal, 3, Amersham Road, High
Wycombe.

APACITY available in a few weeks
time for Non-ferrous Castings up to
1) cwt.; particularly small castings for
16 by 12 box parts.—Please send your
enquiries to warwitn. Lea.. Abertillery.

lasgow ironfounders, with

continuous casting plant, capable

of 600 to 800 boxes daily, would welcome

enquiries for repetition” grey iron cast-

ings; box sizes 21 in. by 15 in. by 7 in.—

Box 568, Foundry Trade Journal, 3
Amersham Road, High Wycombe.

R efractory materials.—Mould
ing Sand, Ganister, Limestone, Core-

Gum; competitive prices quoted.—H ensati
sana CoO0., Lrta. Silver Street, Halifax.
Yorks.
on-ferrous foundry, capacity
available, including sand blasting;
competitive prices quoted.—A 1butt, Son
Jackson, alve akers  and Brass

Founders, Greenmount Works, Halifax.

FOR IMMEDIATE DELIVERY
TO IRON & STEEL
FOUNDRIES SEND TO

JOHN & C. DURRANS,
Est. 1934,
PENNINE WORKS, HAZLEHEAD,
NEAR SHEFFIELD.

Penistone 128. Facings, Penistont

FOR
Blacking, Plumbago (Ceylon), Core Gum
Part Powder, Facings, White Dnst, Terra

Flake, Talc, Ganieter, and ALL Foundry
Requisite«.
Send P.C. for price and samples.

Good stocks kept.
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MISCELLANEOUS—contd.
EATHER APRONS for the Foundry

Trade—Made  of best quality
materials; various types available from
10s. each; 16-page catalogue of Aprons

aqd other lines of industrial clothing and
eguipment sent post free on receipt of
3d. stamps.—w irt1son Epsom,
Surrey.

MODERN North London Eoundry have
immediate capacity available for
Ferrous and Non-Ferrous Castings at
competitive prices; non-ferrous up to
3 cwts., ferrous up to 12 cwts.; can under-
take speedy deliveries of large quantities
and specialise in production of Manganese

Bros,,

Bronze and Aluminium Bronze.—Box 648,

Foundr‘y:'_ Trade Journal, 3, Amersham
19

Road. h Wycombe.

eather finger

of chrome hide;
hard wearing;
doz.; prompt delivery; sample on applica-
tion—w itison Bros. Industrial Clothing
Manufacturers, Epsom, Surrey.

ATTERNS for all branches of Engin-
eering, for Hand or Machine Mould-
iNg.—F urmstqn Letchworth.

stalls.—Made
very strong and

and Lawlqr,

5tons PURE NICKEL
for sale at

£170 0 O per ton

{EPTIM

[
1

pr
wood

length 3 in; price 4s. periP 1l

THR
1l

ptoniMte

Offers—Box 650, Foundry Trade Journal, !

3, Amersham Road, High Wycombe.
1 —20 in. by 3 in. by 6 in. hole,
LO 2220 in by 1 in. by 6 in. hole,
20 grit Carborundum and LlIniversal Grind-
ing Wheels; brand new; suitable for cast
iron; cost £7 14s. and £3 10s. respec-
tively; accept £5 5s. and £2 7s. 6d. each
for lot.—F itius Engineering CO., Ltd.,
Icknield Road Works, Luton.

PATTERN MAKERS

CO., LTD.

SHREWSBURY ROAD,
LONDON,

(ENG.)

[Est. 1912

WILLESDEN,
N.W.10

HIGH-CLASS PATTERNS and MODELS
NON-FERROUS CASTINGS
WIT L. 4371/2. (On Government Lists)

’Phone : 22877 SLOUCH

NEW SHOT BLAST CABINET PLANTS
with motor driven Exhaust Fans, com-
plete, all sizes ; air compressors to suit in
stock, also motors if required.
Britannia large size plain jolt and pattern

aw moulding machine, 8 in. dia.cylinder,
table 4 ft. x 3ft. reconditioned.
Genuine Morgan lip axis 600 Ibs. capacity
furnace.
Pneulec swing frame Grinder, motorised,
as new.
Magnetic Separator, drum type,
tically new, £45, with Generator.
Several good Foundry Ladles 1 ton to 10
tons capacity.

Alex. Hammond, wachinery

14 AUSTRALIA Rd. SLOUGH
BUY FROM ME AND SAVE MONEY

prac-

VERI

1 PIttSUl

1)

ft
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PATTERNS
WOOD AND METAL.

FOR QUALITY AND DELIVERY
G. PERRY AND SONS,
THORNTON LANE,
LEICESTER.

FOUNDRY TRADE JOURNAL

T.W.S. ROBINSON
& CO.

CONSULTING SPECIALISTS ON
INDUSTRIAL ORGANISATION
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PLATE PATTERNS

WOOD and METAL for MACHINE
or HAND MOULDING

LOOSE PATTERNS

UP TO HIGHEST DIMENSIONS

& MANAGEMENT.

WALLWORK-AEROX
AIR FILTER

and eliminate water and grit from
your pneumatic machines and tools

WALLWORK GEARS LIMITED

la, COCKSPUR ST., LONDON. S.W

AlR COMPRESSORS & DRY VACUUM PUMPS

VERTICAL SINGLE-ACTING TYPE.

These machines are stocked in eleven standard sizes, suitable for
pressures up to 100 Ibs. per sq. in. or vacuum, with delivered
capacities ranging from 1to 300 cubic feet of free air per min.

For particulars of these machines and particulars of other types and
sizes write to :— Ref. Y

REAVELL & CO., LTD.
RANELAGH WORKS, IPSWICH.

Telegrams : " Reavell, Ipswich." ‘Phone : 2124 Ipswich

Production, Material & Cost

Control, Standardisation, Etc.

47 .VictoriaSt.,.S.W.I

Finest Workmanship. High Technical
Assistance for Easy Foundry Production

MOST MODERN SPECIALISED PLANT
IN SOUTH ENGLAND

Keen Quotations. Good Delivery
Send your Enquiries to
LEVY & CO.
OSBERT STREET, LONDON, S.W.I
Telephone»: Victoria 1073 & Victoria 7486

Specialists in:
INDUSTRIAL WOODWORK

OAK
MOULDING
BOARDS

(IN STOCK)

12"x12" 47 ea.

12"x 14" 5/5 ea.

14"x 16" 7/2 ea.
(all ir thick)

Other sizes and prices supplied.
Limited stocks available.

SPECIALISTS IN FOUNDRY REQUISITES IN WOOD

Illustrated price list on request (write F.T.J. Dept.)

W. H. FERRIS & CO.

CftAfTSMEN IN WOOD.

Easy Row.(Entrance to car park) Birmingham |
TELE. MIDland 4088/9
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PULVERISING GRINDING,
SEPARATING, MIXING,
COLLECTING &HANDLING

- EQUIPMENT

High output Disintegrators, built on improved and efficient principles.

9 High Efficiency Air Separators or Classifiers for producing fine materials without
the use of screens, dressers or sieves.

0 Pneumatic drying and conveying plant, Exhauster Fans, Air Filters, Dust Ex-
traction Plants.

0 All types of general grinding plant.

0 Complete pulverised fuel installations.

Write for particulars to

BRITISH ‘REMA*
MANUFACTURING COLTD (Proprs. : Edgar Allen & Co. Ltd.).
IMPERIAL STEEL WORKS . SHEFFIELD, 9

ASEA
ELECTRIC
PULLEY BLOCKS

The robust totally enclosed construction
and close lift make the ASEA electric pulley
block the best handling equipment for
foundry use. Its range of usefulness is
almost unlimited throughout the various
foundry departments, for instance:

Cupola feeding (block arranged with fast
lift).

Handling core boxes and pouring (block
fitted with inching attachment giving
control to «02").

Knocking out cores and fettling (as illus-
trated).

Loading the finished castings for despatch.

We will gladly send particulars on request.

ASEA ELECTRIC LIMITED
[Associated with Fuller Electric & Manufacturing Co. Ltd.)
HEAD OFFICE : FULBOURNE ROAD, WALTHAMSTOW,
LONDON, E 17
Telephone: Larkswood 2350 (10 lines)

Telegraph: Autosyncro, Telex, London
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WHERE TO BUY
EVERYTHING FOR THE FOUNDRY r O ]

RING e
BLAckfriars V € S 'OOOE’OS“U |';AMC||ENNGTS
9510 REQUISITES

FOUNDRY SUPPLIES DEPOT
Quay Street, Manchester, 3

THOS. GADD, "*oris ™ ViLGNETIC SEPARATQp,

ROWLEY REGIS, near BIRMINGHAM
BIA F LUX Irg %
chnt AJ scrap.

PULLEY& DRUMS CLUTCHES
Ifrlieco mT~dr CHUCKS

RAPID MAGNETTING MACHINE CO. LTD

; Magnet Works, Lombard Street, Birmingham, 12
Telegrams: "Thos. Gadd, Rowley Rise.” Phone: Victoria 1137-8 ‘Grams: " Borings, Birmingham, 12."

Telephone: Blackheath 1020. Established 1830
BUY FROM THE ACTUAL MAKERS

RIVETS ofall kinds in Iron and Stee

WE ARE

VITREOUS ENAMELLERS

ON CAST OR SHEET IRON
TO THE TRADE

Send us your enquiries !

THE RUSTLESS IRON Co., Ltd.,

Trico Works - . Keighley

/\
VITREOUS™ ENAMELS g ANDBLASTING 111

COBALT. SILICA.
;OOP’\TER' FELSPAR. Your components
. FLUORSPAR.
M ANGANESE LESPAR. COLLECTED and DELIVERED
NICKEL. BARYTES. 24 HOUR SERVICE
TIN OXIDE. PIPECLAY
“ BLANCO” FTIN SUBSTITUTE THE WALSALL SANDBLASTING CO. LTD.

531 D. for ENAMELLERS Blue Lane West, WALSALL. Phone, WIW| 548
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Here's how to tackle that coal
stacking job !

W inter coal supplies must be stacked and that will mean taking
hard-to-spare labour off other work............. unless you let this
handy loader tackle the job—and incidentally a host of other
man-power problems—for you.

In many ind stries Parker Loaders are daily handling such loose and bulk
materials as Coal, Coke, Sand, Pig Iron, Scrap, etc.
Let us know YOUR requirements and we will gl/e you the answer.

You should know PARKER Portable Loaders
Portable Horizontal Conveyors, Fixed Con-
veyors (Horizontal and Inclined), and
Sectional Ground Conveyors.

FREDERICK PARKER LTD. &Tevsion iz, viapucr wores. | EJCESTER

'Phone : Leicester 61273 (4 lines)
London Office: (Extension 12), TALBOT HOUSE, ARUNDEL STREET, STRAND, W.C.2 ’Phone : 4239 & 2739 Temple Bar

PARKER Portable Belt LOADERS

ABRASIVE WHEELS

for High and Normal Speeds...

HIGH SPEED ELECTRICALLY

DRIVEN DRY GRINDERS
IN STANDARD SIZES

WET and DRY GRINDERS
TOOL GRINDERS etc.

LUKE & SPENCER, LTD.

BROADHEATH ALTRINCHAM

Telephone : Altrincham 3281-3282¢ Telegrams : Emery, Altrincham* Code : ABC, 5th <& 6th Editions.
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THE FACTS ABOUT AICKEL

cy

F OR twenty years nickel producers have been
in the vanguard of those who believe in educa-
lional advertising. They have made widely
known the properties of nickel and its alloys and
have recorded the results of research and the
experience of users. Thus metallurgists and
engineers have been able to decide for themselves
whether a particular material would meet their
requirements.

War problems have amplified our knowledge of
both properties and fabrication methods. When
peace returns, in company with other raw
material producers, we will be able to make this
knowledge generally available.

Meanwhile, our services are at your disposal for
the solution of current problems.

700
»ft \
8 -
L
E
; 400
= 300 /
\
“ o G
too

2 4 6 8 10 12 14 16 18Z*:\
Hardness Curves wiih increasing nickel

Page from our Oata Book
on Nicke] Cast lIron.

THE MO\D MCKEL COMPANY LIMITED
Grosvenor House, Park Lane, London, W.I

THE STAVELEY COAL & IRON C? LMD

modem laborKorwsond n¢to-dat« research methods
LI - L} |}
w8 CAN MCOMMIWO HIXTORM R}* SPICIAl PURPOSIS,

NS CHESTERFIELD.

1944
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Smooth Castings and True Dimensional Accuracy are obtained with
“SUPINOL” CORE OILS & COMPOUNDS
“SUPINEX” CORE POWDER (for wet sand)
“FOLGUM?” (the strong and permeable) CORE GUM

Their use ensures a big cut in coremaking and fettling costs.
Strong cores with high permeability and easy knockout are assured.
Freedom from :
MOISTURE ABSORPTION NOXIOUS FUMES METAL PENETRATION
KNOCKOUT DIFFICULTIES

Ask for our special instructive leaflet.

F. & M. SUPPLIES LTD.

21/3, COLDHARBOUR LONDON E.l14

Also manufacturers of FLUXES FOR ALL TYPES OF METALS, PLASTIC STONE,
IRON CEMENT, PARTING POWDER, etc.

TINNING BATHS

for all commercial propositions.
COMPLETE ULDING BOXES
DIPPING POTS CIAILY DESIGNED RIBBED SECTION

for all classes of work, any size made
to customers’ requirements.

COMPLETE

CONTINUATION TABLES
for quick operating.
MELTING FURNACES FOR
ALL METALS &ALL FUELS

ACCURATELY DRILLED AND REAMERED

LEES HALL & SONS LTD. 765 & SHAPES TO REQUIREMENTS

MIDLAND DRIVE and 7"Uc AlajceAA irf-
THE ‘BEE’ CORE DRYING OVEN
113 WHITEHOUSE COMMON ROAD, R GAS  FIRED
SUTTON COLDFIELD, WARWICKS. STEAL. TRUCK '
Telephone: SUTTON 3749 BILS-I—G\I STOE "D

BILSTON STAFFS.
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Revolving
or
Stationary
PANS
Batch OrF
Continuous
treatment.
Over or
under-driven.

Capacihes—
BATCH MILL.
|1 to 20 cwts
per charge

SmedIcy Brothers, 11?,  CONTINUOUS

MILL.
Belper. 5to40 tons

Phosphor Bronze Gun Metal Ingots morams Derbyshire. PHONE: per hour.
BELPER

"Tandem*W hite Metal Alloys Bearings for all purposes .
"Eyre* Aluminium and Chill Cast Phosphor i » 3 England. 12 Belt or
Aluminium Alloys Bronze Rods Electric-

SMELTING COMPANY LIMITED FACING SANDS Mgtfvren_

TANDEM WORKS. MERTON ABBEY, S.W.I9
Telephone: MITCHAM 2031 (1 lines)

2354

TOO/

* BONDED N? 3 SHALAGC BLACKING

STANDARD GRADE FOR HIGH-CLASS DRY SAND
SMOOTH IN APPLICATION - NO BRUSH MARKS

M bonded super shalagc blacking

EVEN BETTER THAN No. 3 - THIS BLACKING HAL
STRIPPED SOME OF THE HEAVIEST JOBS MADE

*  BONDED CHILLED RCLL BLACKING

SPECIALLY BLENDED TO HOLD FIRM oON i
METAL SURFACE - IDEAL FOR ROLLS & CHILLS

v o weunniNCi.c.il'f

GLASGOW

meenens - (VONONGU MO "' &CINDEL) Xtcuokily™s)
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TWO METHODS OF
FIRING A FURNACE

FIRST, hand firing. The coal Is thrown on
to the fire at irregular intervals. This

ENGINEERS &DESIGNERS means opening the firing doors, admitting
cold air. It means unbalanced furnace con-
ditions and constant attention.

NOW take the underfeed system of the

PHYSICAL AND Robot Stoker. Coal is added, not above

wrcpr?**°»es7,iM ECHAN ICAL the fire but beneath it ; not in large lots
Usg™ * Tit ~CHARACTERISTICS at intervals but in small lots, continuously.
~jo0Csan 3 THE ALLOY N

Leading Coefficient! « Air is introduced from below by a forced

flerV s - - M*yRecifi’Gravit!-*-8.5"  “wdlv-vi7 drau g ht fan

machining. XilP r ,tT brazing and sot

*fvs AllDy shout * WELDING* he oXy.ace These points make the Riley Stoker emi-
«V be [+ ‘S« £ *$ £ The Alloy can be Gqft* TU NG OH i iri
SRR e<tg] & eldia o g oratlican = nently suitable for firing core ovens of all

types, for the close control of the tempera-
ture ensures efficient drying of the cores.
Less time is taken in regaining heat after
loading, and a noticeable saving in fuel is
effected.

The RILEY Industrial
s e et e e e e ROBOT STOKER

pared to help you solve your problems
now, and after the war.

Details are given covering TUNGUM Alloy
in all the forms In which it is prepared.

FREE ON
REQUEST

RILEY STOKER CO. LTD
T U N G U M S A L E S C O .y L T D . Member of the International Combustion Organisations

BRANDON HOUSE, PAINSWICK RD.. CHELTENHAM NINETEEN, WOBURN PLACE, LONDON, W.C.I

R2
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PRODUCTION FOLLOWS RESEARCH

Aluminium and its alloys have given immense

service to the war effort, for
production has followed research.

Aluminium and its alloys have taken many
shapes, and performed many tasks as a result of bold, inventive thinking that began
in a laboratory. Research continues while production increases.

ALUMINIUM UNION LIMITED
GROSVENOR HOUSE, PARK LANE, LONDON. W.I

use D LA ST IH L Yo

THEQUICK ACTION FILLET
REQUIRES NO TAKES THE SHARPEST
GLUE. CURVES.

BRITISH PATENT No. 508848. SAMPLES ON REQUEST.

MADE BY

J W. & C. J. PHILLIPS Ltd.

POMEROY STREET, NEW CROSS, LONDON,

Also LEATHER FILLET, WOOD
PATTERN LETTERS, DOWELS,

S.E.14
FILLET,
ETC.

1944

Published by the Proprietors, Industrial Newspapers, Limited, 49, Wellington Street, Strand, London W C2

and Printed in Great Britain by Harrison & Sons, Ltd.. 44/47, St Martin™ Lrrc_ 1r i — — -
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ifto 25 TONS -

ELECTRIC
STEEL

CASTINGS

Why not discuss your steel casting
problems with us? . . All
our experience is ai your dlsposal

On Admiralty, War Office, Air Ministry
Lloyd’s and other approved lists . . .

F.H. LLOYD FE CO." LIS

JAMES BRIDGE STEEL WORKS. near WEDNESBURY

Telephone: OARLASTDN 225 (4 UNES) Telegrams 'STEEL OARLASTON"®

31
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DRY PIG IRO

from our own
blast furnaces

STEWARTS «LLOYI

GLASGOW: BIRMINGHAM |: LONDON : CARDIFF : S- FFIEL
41 Oswald St.. Broad St. Winchester House Hannah St.,

c.l Chambers Old Broad St., E.C. Docks



