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Steel Founders’ Conference
If anybody expected the disclosure of startling 

economies at the second productivity conference 
organised by the British Steel Founders’ Associa
tion, they were guilty of muddle-headed think
ing. For an industry to increase its pro
ductivity, it is not merely a question of the 
installation of a new machine, a reorganisation or 
fresh process. All these have been done before with 
varying degrees of success. For lasting results, 
spread over the widest ground, there must be created 
and maintained a general realisation of what is in
volved and a universal desire to achieve success. 
We have been favoured with a verbatim report of 
the proceedings, and we believe that what has been 
accomplished is, by and large, a lucid exposition of 
the existing state of the art, science, and practice 
of steel founding, the potentialities of recent develop
ments, together with some notes on the initial efforts 
made towards the solution of the problem.

It will be noted that we have stressed knowledge 
of the “ existing state of the art,” because one dele
gate was apparently unaware that chains had by law 
to be tested at definite intervals. We have ex
perienced the same type of lack of knowledge by 
people who should know better. Not very long ago, 
at a public meeting, a foundry manager thought it 
would be a good idea to standardise pattern colours, 
being quite unaware that this had been done several 
years ago. A second speaker said it was about time 
that a unified system of costing for the foundry in
dustry was instituted. He received much the same 
answer as the earlier contributor to the discussion. 
It must not be thought that those people are fools, 
but, on the contrary, they have, possibly through 
isolation, just not happened to hear of what ought 
to be general knowledge. There is much excuse for 
not being au courant with all the latest process and 
plant developments, for life is too short for their 
wholesale digestion; moreover, some have a greater 
opportunity for the acquisition of such knowledge

than others. The third question of initial attempts 
at improvements clearly showed that those under
taken were done so by people who had mastered 
the first two aspects.

This conference was a truly representative cross- 
section of the steelfounding industry and included 
a strong delegation from the trade unions. These 
gentlemen were no less enthusiastic as to the benefits 
to be derived from increased productivity than the 
executives. The co-operative spirit they showed 
augurs well for the future conduct of the industry. 
There will be more meetings of this type, and back
ground information will be acquired naturally dur
ing general conversations. There will be a need to 
disseminate knowledge on new developments, but 
we expect the reporting of application and the re
sults obtained to occupy much more time than was 
possible during the conference under review. Yet, 
extensive as these might well become, the real index 
will be the yearly tonnage made and the opinion 
of the consumer as to its quality, serviceability and 
price v i s - a - v i s  with competitive materials. Ancil
lary subjects, such as costing and selling, will have 
to be prominent, as there is still much ignorance 
amongst a large section of the personnel of the in
dustry as to the part played by these. The best 
guarantee of full employment is the existence of the 
largest possible number of satisfied customers. By 
this, we do not confine our remarks to the individual, 
but the industry as a whole. We are satisfied that 
the Conference was an outstanding one, for it pro
vided the fundamental basis upon which progress 
can, and must, be built.
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Fatigue Strength o f  Cast 
Crankshafts

Dr. H. R. Mills and Mr. R. J. Love have reported 
to the automobile division of the Institution of 
Mechanical Engineers the result of their researches 
undertaken at the Motor Industry Research 
Association on the fatigue ' strength of cast 
crankshafts. The conclusions they reached are 
set out below: —

(1) The nominal limiting bending stresses for the 
cast crankshafts are, very approximately, one-third 
of the limiting stress of the ¡material determined on 
unnotched rotating-beam specimens cut from 
separately-cast bars, or about one-sixth of the ten
sile strength of the material. These values are very 
similar to those obtained for forged-steel crank
shafts.

(2) The bending fatigue strength of the cast-iron 
crankshaft is unaffected by surface finish changes.

(3) The bending fatigue strength of the cast-iron 
crankshaft is influenced considerably by fillet 
radius. A change of fillet radius from 0.031 to 
0.125 of the crankipin diameter produced an 85 per 
cent, increase of strength. Fillets undercut into 
the web face caused a considerable reduction of 
strength.

(4) Increase of crankweb thickness or breadth 
gives an increase of crankshaft bending fatigue 
strength, but the improvement is not as great as 
the resulting increase of crankweb section modulus. 
Above certain values, a greater web thickness or 
breadth gives only a very small increase of strength.

(5) Crankpin length does not influence bending 
fatigue strength.

(6) The introduction of lightening holes, below a 
certain size, results in an increase of bending fatigue 
strength, the optimum hole size being about 0.4 of 
the crankpin diameter fo r the crankshafts tested. 
A larger hole can also be used with very good 
results if it is made eccentric with the crankpin axis.

(7) An increase of journal overlap produces an 
increase of fatigue strength; but above a certain 
crankthrow, an increase of crankthrow, or increase 
of “ negative overlap,” also produces an  increase 
of fatigue strength. With the present hollow shafts, 
a minimum crankshaft strength was obtained at an 
overlap of —0.15 of the crankpin diameter.

(8) The nominal limiting stress for the crank
shaft is influenced considerably by the crankshaft 
size. Reducing all the linear dimensions of the 
crankshaft by one-half resulted in a 28 per cent, 
increase of nominal limiting fatigue stress.

(9) The variation of results obtained for a batch 
of castings of the same design demands that caution 
be exercised when comparing the estimated fatigue 
strengths of different designs. To obtain a more 
reliable value for the fatigue strength of a particu
lar design it would be necessary to test considerably 
more than five specimens of that design.

10) Tensile and fatigue specimens machined from 
separately-cast test-bars do not necessarily give 
similar values to specimens machined from the

crankshaft castings. From the small amount of 
data available, tests on specimens machined from 
separately-cast bars do not appear to be closely 
representative of the fatigue properties of the crank
shafts. At the same time, tests on the specimens 
machined from the crankshaft castings are probably 
not representative of the fatigue properties of the 
crankshafts either, since these fatigue properties 
are dependent on the properties of the material 
near the surface.

(11) It is considered that conclusions 4 to 7 are 
equally applicable to forged-steel crankshafts.

Plaster in the Patternsliop
B y  “  Chip ”

Plaster of paris, or a similar material, is used 
extensively in some patternshops, while in others 
it is rarely if ever employed. An interesting use 
of this patternmaking material is for making master 
core-box patterns from which metal core-boxes can 
be prepared.

Especially is this of value when the cores are of 
an intricate nature, such as, for example, parts and 
valve pockets of various types of cylinders, cylinder 
heads, and the like, when the drawing only indi
cates the shape of the ends of the core and the 
mid-portion changes considerably, making it a 
difficult task for the patternmaker to obtain the 
correct shape throughout. Invariably, such cores 
must give an even thickness of metal around a 
water jacket or some other core and even when 
the utmost care is exercised in carving the wood 
core-box, and despite testing with a number of 
templates, discrepancies in metal thickness occur.

A far better method of producing such boxes is 
to prepare a model o f the required core in wood— 
which incidentally can be carved far easier than its 
reverse in a core-box, and modified quicker if needs 
be. This model is then assembled in a mould and 
the metal thickness is checked. When satisfied that 
the wooden model is exactly as the core should be 
for shape and size, a mark is made on it corre
sponding to the core-joint. The model is then
coated with oil and plaster is used to form a
pattern of each half of the required core-box. 
When dry, the back of the plaster is relieved, so 
as to produce a lighter box when it is ultimately 
cast in metal.

The amount of contraction of the metal is 
sufficient to compensate for the amount of material 
removed from the metal box by filing or scraping. 
When complete, the core-box will be found to be 
far superior to one produced from  a  wooden
master which has been carved from the solid.

T h e  G o v e rn m e n t  o f  In d ia  has recently modified 
the duty on alum inium  m anufactures, nam ely :—  
Plates, sheets, strips and foil, including foil in any 
form  or size ordinarily used as parts and fittings of 
tea-chests, from  30 per cent, ad valorem  plus Rs. 121 
per ton to 30 per cent, ad valorem  plus Rs. 46 per 
ton. The duty on aluminium in any crude form, in
cluding ingots, bars, blocks, slabs, billets, shots and 
pellets will henceforth carry  an addition, per ton, of 
Rs. 237 instead of Rs. 328, while the ad valorem  duty 
o f 30 per cent, rem ains the same.
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S p h ero id a l-g rap h ite  Cast Iron"
Some Properties and Applications 

B y A . B. Everest, Ph.D ., jB . Sc., F .I .M .

F rom  a review  o f  the in fo rm a tio n  available at th is tim e, i t  is clear th a t data  on  the  
properties o f  the new  cast irons are b o th  scattered and  su ffer fr o m  m a n y  om issions. 
In  th is review , therefore, th e  A u th o r  has a ttem p ted  to  collect a n d  sum m arise  the  
pub lished  figures, and  to  add  new  data  no w  available fr o m  the practical experience o f  the  
m agnesium  process ga ined  in the laboratories o f  T h e  M o n d  N ic k e l C om pany , and  through  
their d eve lopm en t w o rk  in  foundries. In  particular new  in fo rm a tio n  is now  presented  
on  som e o f  th e  m o re  specialised p roperties o f  spheroidal-graphite cast iron.

s i n c e  t o e  development of cast iron with the 
graphite occurring in the spheroidal form in the 
as-cast state was announced some two years ago, 
a very great deal of information has been pub
lished on all aspects of this subject throughout the 
world. A complete bibliography of all that has 
been written by metallurgists and foundrymen in 
this connection now runs to over 150 items and is 
increasing month by month: consequently, the
Author is faced with a difficult task in his en
deavour to present something original, and his effort 
has been rendered even more difficult by the appear
ance of further important and comprehensive 
articles on this subject since the date when this 
Paper was undertaken.

As far as applications are concerned, there is no 
doubt that the development of spheroidal-graphite 
cast iron will go a long way towards revolutionising 
and extending the use of cast iron. It must be 
realised, however, that the new types of cast iron 
are essentially different in their properties and char
acteristics from any previously known metal, and, 
consequently, at present only a limited number of 
applications are established, and for the most part 
the uses of the new iron must be regarded as 
experimental and exploratory. A considerable time, 
perhaps even years, may have to elapse before the 
potentialities of the new material become fully 
realised. Many hundreds of tons of spheroidal- 
graphite iron castings have been made at home and 
abroad, and are now under observation in service 
under many different conditions. Reference is made 
in this Paper to some of the types of castings which 
have been made to date in spheroidal-graphite cast 
iron, and to their future possibilities.

TYPES OF SPHEROIDAL-GRAPHITE 
CAST IRON

The development of cast iron in which the 
graphite assumes the spheroidal form in place of 
the normal flake variety as a result of additions of 
cerium or magnesium has been described fully else-

* A P a p e r  p resen ted  a t  th e  A nnual Conference of th e  I n s t i 
tu te  of B ritish  F oundrym en . The A u tho r is on th e  staff of 
The M ond N ickel Com pany, L im ited , London.

where (see, for example, References numbered 1, 
2, 3 and 4). I t has been shown that, as would be 
expected, and indeed as has been anticipated by 
many prominent metallurgists, the properties of 
iron castings can be improved to a remarkable 
degree by the modification of the graphite to the 
spheroidal form. This modification can be effected 
in grey cast irons possessing all the usual matrix 
structures, that is, ferritic, pearlitic, martensitic, 
acicular and austenitic, and further, the irons can 
be heat-treated to give either all ferrite structures 
by breakdown of pearlite on annealing, or the usual 
structures resulting from quenching and tempering. 
Again, as in other cast irons, the properties are 
influenced by composition; for example, phosphorus 
has its normal effect in weakening and embrittling 
the metal, and should be restricted to the smallest 
possible percentage. In addition, the properties 
of these new irons may be varied as a result of 
alloying. The collection of data covering the pre
cise properties of all the different classes of 
spheroidal-graphite cast iron presents, as will be 
appreciated, very considerable difficulty, and even 
to-day, only part of the story can be told.

It would perhaps be best to make it clear a t this 
stage that throughout the Paper the Author is using 
the term spheroidal-graphite cast iron to define cast 
iron containing graphite which is roughly spherical 
in shape, and which, as shown in the literature, is 
normally characterised by a radial crystalline struc
ture. It is as well to emphasise that in discussing 
in particular the magnesium process,t the term 
nodular graphite is, in the Author’s view, to  be 
avoided, more especially since the term nodular is 
recognised in the malleable industry as generally 
defining aggregates of fine-flake graphite, a type 
which is very different from that developed in the 
irons under consideration. It should be noted 
further that in both the cerium and magnesium 
processes, a considerable improvement in the 
mechanical properties of cast iron may be de
veloped with amounts of the additions insufficient 
to produce a fully spheroidal-graphite structure. It,

t  B ritish  P a ten t No. 030,070.
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TABLE I .— Comparison of Properties of Cast Irons with Flake and Spheroidal Graphite

M atrix.
Gruphite

form.

Tensile K \ 
strength, 
tons per 
sq .in .

------------- rj—
Yield' i '1- 
point, 

tons per 
sq .in .

X X
Trans, rup
ture stress, 

tons'per 
sq .in .

( A s
Elongation 

per cent.
Brinell.

Hardness

Im pact (un
notched) 
re la tive  
values.

Remarks.

Pearlitic . . 20 to 23 _ 45 Nil 220 to 250 1 B.S. 1452 Grade 20.
Nodular . . 30 to 50 22 to 35 — Up to 5 180 to  220 5 High Mn Pearlitic Malleable.
Spheroidal 35 to 45 25 to 33 60 1 to 3 230 to 280 3 to 5

« > • i f  ) ’ v
Ferritic Flake 8 to 12 _ Less than 1 100 to 140 1 Annealed Grey Iron.

22 to  25 14 to 10 — 12 to 18 110 to 120 10 to 15 Normal Blackheart Malleable.
Spheroidal 30 to 35 20 to 25 55 to 60 10 to 20 140 to 180 10 to  15

Acicular Flake
Spheroidal

20 to 36 
40 to 60 30 to 40

— Nil 
Up to 5

250 to  350 
250 to 350

2 B.S. 1452 Grade 26.

A usten itlc .. 10 to 14 _ _ 1 to 2 140 to  200 6
Spheroidal 24 to 27 15 to 16 ” 5 to 10 140 to 200 20,

therefore, becomes necessary to give some indica
tion of what the Author has in mind in quoting 
properties for spheroidal-graphite cast iron. A first 
approximation in this connection is based on the 
assumption that to fulfil the definition, the structure 
of the iron should contain at least 90 per cent, of 
the graphite in the truly spheroidal form, and this is 
assumed in presenting the figures discussed below.

The general mechanical properties of spheroidal- 
graphite cast iron with pearlitic or ferritic matrices 
are now well-known and have been discussed at 
length in many of the Papers written on this sub
ject. An early indication of some of the more 
specialised properties of irons made by the cerium 
process was given in the Paper by Morrogh and 
Grant2 presented before the Annual Conference 
of the Institute in 1948. It must be pointed out, 
however, that in that Paper much of the work was 
carried out on irons in which the graphite was 
apparently not truly spheroidal, and many of the 
properties quoted are inferior to those expected 
from correctly made spheroidal-graphite irons. 
There is also evidence in the Paper that many of 
the irons tested contained substantial proportions of 
ferrite, and higher strengths are obtained when, as 
can readily be achieved in the magnesium process, 
the structure is predominantly pearlitic. The work 
reported by Morrogh and G rant is, however, im
portant as giving an indication of the trend of 
improvement in special properties resulting from 
modification of the graphite form.

M echanical Properties
Sufficient information is now available to develop 

a comprehensive review of the common mechanical 
properties of the spheroidal-graphite cast irons. 
These properties are summarised in Table 1, which 
includes irons with different matrix structures. For 
each structure a comparison is made between the 
spheroidal-graphite cast iron with corresponding 
types containing flake graphite, on the one hand, 
and nodular graphite as developed by heat-treat- 
ment in the malleable process, on the other. No 
place has been found in this table for whiteheart 
malleable cast iron, as it is felt that the low final 
carbon content of this product places it in a rather 
different class from the other irons indicated.

As would be expected from the information al
ready available, the strength of the new cast irons 
is approximately 50 to 100 per cent, higher than 
that of the conventional materials, and this increase

in strength is irrespective of the matrix structure of 
the metal. The figures given in the table are in
tended to compare the new class of irons with cor
responding conventional types. Other authors have 
shown in detail the improvement in any one 
position resulting from the progressive modification 
of the graphite structure. The figures given support 
the view expressed widely elsewhere that the new 
iron will be of interest as a substitute for malleable, 
a .point which is dealt with in more detail later. It 
will be realised, however, that the new type of cast 
iron does not in all respects provide an immediate 
substitute, and, as the new material has been studied 
in greater detail, fundamental differences have been 
realised, particularly with regard to the higher 
strength and lower ductility of the metal matrix. 
These properties are undoubtedly due to the 
strengthening of the matrix by the higher silicon 
and the presence of alloys in the spheroidal-graphite 
cast iron.

The figures shown in Table 1 are based mainly 
on published literature. They represent the range 
of properties which has been determined 
for spheroidal-graphite cast iron produced under a 
wide variety of conditions, using the magnesium 
process. In other cases, however, particularly with 
regard to the irons with acicular and auster.itic 
matrices, the am ount of date available i> meagre, 
and the figures quoted are obtained from, in some 
cases, only a  few tests. They are included, how
ever, as it is bejieved that they may be taken as 
truly representative. More detailed comments on 
the properties shown in the table are, as follows: —
Tensile S tr e n g th :

The figures shown are well supported by pub
lished literature. Lower figures have sometimes 
been quoted, but a closer study in these cases in
variably reveals that the graphite is incompletely 
spheroidised. The figures for the more specialised 
irons, such as the acicular and austenilic types will 
emphasise the point made above concerning the 
doubling of the strength irrespective of the matrix 
structure.
Y ie ld  P o in t:

Ordinary flake-graphite cast iron does not show 
a true yield in the tensile test. In the case of the 
new-type irons, however, the stress-strain curve in 
the tensile test assumes a straight line character 
for lower values of stress and demonstrates a dis
tinct yield point. This feature proves the material



JU LY  20, 1950 FOUNDRY TRADE JOURNAL 59

to be difTerent from ordinary iron in which no such 
feature occurs, and permits a more definite deter
mination of elasticity. This figure is included, as it 
is realised it will be of interest and value to 
designers.
Transverse R u p tu re  Stress:

Little information is available on this property, 
due largely to the difficulty of carrying out the 
transverse test on relatively small bars of ductile 
materials. Such figures as have been included in 
the table have been obtained from work carried out 
by Morrogh3 on 3-in. diameter bars.
E lo n g a tio n :

The figures for elongation shown in particular by 
the ferritic spheroidal-graphite cast iron are striking 
and reveal the fundamental difference between the 
new material and the conventional flake graphite 
cast iron. No more striking demonstration of the 
effect of flake graphite on the steel-like matrix of 
cast iron is given by any other property.
B rinell H a rd n e ss:

As for ordinary flake-graphite cast iron, the hard
ness varies widely with composition, and especially 
the use of alloys and the condition of the matrix 
as determined by casting conditions, heat-treatment, 
etc. The spheroidal-graphite cast iron is substan
tially harder than flake-graphite iron with the corre
sponding matrix structure, due to the denser form of 
the graphite. The presence of alloys, such as nickel, 
introduced as carriers for the spheroadising agent, 
also tends to raise the hardness. In spite, however, 
of the relatively high hardness of spheroidal-graph
ite cast iron, as shown in the Table, the machin- 
ability of ¡the iron is good, as wifi be discussed later. 
Im p a c t:

It will be noted that relative values only are 
quoted under this heading, and these are for un
notched test-pieces. It has been necessary to quote

I C o ur te sy  L lo y d s  ( B u r to n ) ,  L i m i t e d

Fig. 1.— Support Bracket fo r  Agricultural Tractor 
in Annealed Spheroidal-graphite Cast Iron.

(C ou r te sy  S h e e p b r i d y e  S t o k e s ,  C e n t r i f u g a l  C a s t in g s  
C o m p a n y ,  L i m i t e d

Fig. 2.— Pulley and other Textile Machinery Castings 
in Spheroidal-graphite Cast Iron.

relative values since no one' single type of test ade
quately covers the ¡range of impact resistance of the 
materials quoted in Table 1. Again, the figures 
which have been published by various authorities 
in different countries have been obtained using a 
variety of test-pieces, which render their inter
relation difficult, if not impossible.

The superior shock resistance resulting from 
modification of the graphite will be noted. In this 
connection, however, it has been found that, whilst 
the new cast irons show, as would be expected, a 
high degree of shock resistance when tested on un
notched bars, the same superiority is not always 
apparent when tests are carried out on notched 
specimens. Figures are at present limited and in
conclusive on this point. In some cases notched 
impact resistance of an order expected from the 
data available on plain bars has been obtained, but 
in other cases the notched impact values have been 
appreciably lower due probably to the higher silicon 
and special alloys in the matrix of the metal.

Other M echanical Properties
Table I lists the -more common mechanical pro

perties normally determined to evaluate the strength 
of grey-iron castings. Information on the less- 
frequently-measured mechanical properties of 
spheroidal-graphite cast iron is meagre, but in some 
instances information from a limited series of tests 
has been reported in the literature. This covers 
the following:—
Elastic Modulus 

A  figure of 25 million lb. per sq. in. has been 
quoted by Gagnebin and his co-workers.0 They 

' state that in addition this value is virtually un
affected by composition or section thickness, and is 

.uniform  from heat to heat. This fact is confirmed 
by such other information on elastic modulus as is 
available. Figures quoted by other authorities 
closely approximate to that given hy Gagnebin. In 
this connection, it should be noted that the deter
mination of the elastic modulus of spheroidal-
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TABLE I I .— Comparison of the Steady Field Magnetic Properties of Flake-and Spheroidal-graphite Cast Irons.

Material.

Initial
permea-
vility,

Maximum
permea

bility,
/i max.

Field 
strength 

for (i max. 
H . Oersted

Induction 
a t field 

strength 
-  600 

Oersted. 
B. Gauss

Induction 
a t field 

s trength  
— 75 

Oersted. 
B. Gauss

Rem anent 
induction 

for ir 
in ax .=  75 
Oersted. 

Bit Gauss

Coercive 
force 

(to reduce 
B to zero) 

H c)Ocrstcd

Hystersis 
loss for 

H m ax. -------
75 Oersted 

Ergs/cc./ 
cycle.

Steinmetz
factor.

Flake-graphite cast Iron 250 440 4.5 14,300 7,300 2,900 3.3 8,600 5.6  x  10-*
Spheroidal-graphite cast iron (as cast) 75 425 12.0 16,000 12,100 6,000 7.5 28,000 8 .0  x 10-*
Spheroidal-graphite cast iron (after 

ferrkislng treatm ent) - 1,400 3 16,000 13,100 3,600 2.0 7,300 1.9 x 10-*

graphite cast iron can be carried out with greater 
accuracy in the case of the new materials than in 
the case of ordinary cast iron, in view of the 
straight line relationship between stress and strain 
up to relatively high values mentioned above. The 
high elastic modulus of the new irons is of value 
and importance in increasing the resistance of the 
castings to deformation under load.
C om pressive S trength

In the same Paper,' Gagnebin and his colleagues 
have also studied the compressive strength of 
spheroidal-graphite cast iron and quote figures 
ranging from 55 to 80 tons per sq. in. according 
to the matrix structure of the iron. As emphasised 
in their Paper, however, these authors advise some 
caution in accepting these figures, since the com
pressive strength in a material of relatively high 
ductility is difficult to determine. If long test-bars 
are used, failure generally occurs by buckling, 
whilst with bars with a lower ratio of length to sec
tion, failure may never take place, and the 
specimen is merely squashed.

These authors quote a compressive yield strength 
of 26 to 40 tons per sq. in. for the as-cast speci
mens, and for the ferritic matrix annealed bars with 
a Brinell hardness of 195, a compressive yield 
strength of 29 tons per sq. in. is associated with an 
ultimate compressive strength of 55 tons per sq. in. 
F atigue  P roperties

In their original Paper' Gagnebin and his co- 
workers quoted some single results for the endur
ance properties of spheroidal-graphite cast iron. 
These gave a ratio of endurance limit to tensile 
strength of 0-44 for the iron as-cast, and 0.46 to 
0.49 for the iron after annealing heat-treatment.

A more detailed study of endurance has been 
carried out by Eagan and James.7 These authors 
carried out notched and un-notched endurance tests 
on sections cut from actual castings. This in part 
probably accounts for the fact that on the whole 
they quote lower endurance ratios than those given 
above, a typical figure being 0.34. Another possible 
factor is that the structures of the irons tested were 
not complete spheroidal. Their work emphasises 
that this ratio is similar to that for flake-graphite 
high-duty cast iron, but in view of the higher 
tensile strength of the new material, the actual 
endurance limit is substantially higher than any
thing previously available from cast iron. Another 
interesting point is that using notched specimens, 
the influence of the notch is far less marked with 
the new type of cast iron (as indeed it is with 
flake-graphite cast iron) than in steel, and in the 
notched test, the spheroidal-graphite cast iron actu
ally has the highest endurance limit of all the

materials tested. It seems reasonable to conclude 
from this that the endurance properties of the new 
cast irons compare very favourably with many 
steels, especially under notched conditions.

Variations in Structure
At this point it might be as well to give some 

attention to the question of the relationship be
tween test-bars and actual castings. As with other 
types of cast iron, the structure of a particular 
casting is determined both by composition and 
cooling rate, the latter largely depending on section 
thickness. The matrix structure in turn deter
mines the properties of the casting.

The relationship between test-bars and castings, 
and the variation between different section thick
nesses in a casting has been studied.’ It has been 
shown that the section sensitivity of spheroidal- 
graphite cast irons is, at least in the magnesium 
process, relatively low, and a high degree of uni
formity of properties has been found in different 
sections of the same casting. Typical in this con
nection is a drop in tensile strength from 39 to 
32 tons per sq. in. in a section increase from 1 to 
6 in. It is reasonable to assume, therefore, that 
the properties noted above, and which for the most 
part have been determined on test-bars, are truly 
representative of the metal in sound castings in 
spheroidal-graphite cast iron.

Physical Properties
A review of the literature has revealed little in

formation on the physical properties of the new cast 
irons. This is in spite of considerable interest 
which has been shown in such characteristics as the 
electrical and magnetic properties of the iron and 
their expansion characteristics. With regard to the 
last, there is no reason to suppose that the expan
sion characteristics of spheroidal-graphite cast irons 
differ substantially from those of the ordinary flake- 
graphite types. With the modification of graph
ite form, however, there was good reason to 
believe that there would be substantial modifica
tions in the electrical and magnetic properties of the 
new irons. Some tests have now been carried out 
in the laboratories of The Mond Nickel Company 
and the first results are given below : —
M agnetic  P roperties :

It is difficult to quote in simple terms the 
magnetic properties of a ferrous material such as 
the new cast iron; consequently, a complete survey 
of the magnetic characteristics of a flake-graphite 
iron, and spheroidal pearlitic and ferritic cast iron 
was carried out. The results of this survey are 
given in full in Table II.
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[Cotiriesj/ L loyds (B urton), L im ited

Fig. 4.— Plough Body Brackets in A nnealed Spheroidal- 
graphite Cast Iron.

Electrical Resistance:
The electrical resistance a t room temperature 

has been determined on the cast irons tested for 
magnetic properties above. The results are as 
follows: —

Spheroidal-graphite cast iron—as cast: 57.6 
microhms per cub. cm.

Spheroidal-graphite cast iron—after ferritising 
treatment: 54.8 microhms per cub. cm.

Flake-graphite cast iron—as cast: 106.6 microhms 
per cub. cm.

Since graphite has a much greater resistivity than 
iron, it will impede the current flow by an amount 
depending upon the projected area of the graphite 
at right angles to the direction of the current. Also, 
since spheres have a minimum area to  volume ratio, 
it is not unexpected that the iron containing 
spheroidal graphite will have a lower resistivity than 
the more normal cast iron containing randomly 
orientated flakes provided that the volume of 
graphite is approximately the same.

Production Properties

This heading covers those properties which 
primarily interest the production engineer and 
which, in conjunction with the other properties dis
cussed in this Paper, determine the choice of 
material and of design for particular applications. 
No consideration is given here to the foundry 
characteristics of the spheroidal-graphite. cast irons, 
since these are outside the scope of the present 
review. It must, however, be emphasised that the 
experience now available in industry shows, that the 
new type of cast iron can readily be cast into com
plex forms, using normal foundry methods, and 
is capable of giving regularly castings of dense and 
uniform structure. The new cast iron can, like its 
flake-graphite counterpart, be chilled to give white- 
iron surfaces where desired for maximum wear re-

IC ou r tesy  R o b e r t  T a y lo r  i t  C o m p a n y  ( I r o n f o u n d e r s ), 

L i m i t e d

F ig . 3.— Cast Gear and Sprocket Wheels and Small 
Castings in Spheroidal-graphite Cast Iron. The 
largest gear is 3 in. diameter and weighs 2{ cwt.

The magnetic properties were determined in a 
Hughes magnetic bridge permeameter. The results 
show that at low field strengths the flake-graphite 
iron gives larger values of permeability than the 
equivalent spheroidal-graphite cast iron. The 
initial permeability is more than three times that of 
the equivalent spheroidal-graphite cast iron, but 
the maximum permeabilities are about the same, 
though occurring a t values of field strength which 
confirm that the flake-graphite iron is magnetically 
considerably softer. At 75 oersted the hysteresis 
loss of the spheroidal-graphite iron is 40 per cent, 
greater than that of the flake iron, but the perme
ability is more than 50 per cent, greater than that 
of the flake iron, facts for which no explanation is 
at the moment available.

Values of saturation induction for all the irons 
tested seem to be about the same, but the flake- 
graphite iron approaches saturation much more 
slowly and at 600 oersted, its induction is still less 
than 90 per cent, of the 16,000 gauss given by the 
spheroidal irons.

The ferritising treatment applied to the spheroidal- 
graphite iron improves by a  factor of greater than 
three the important properties (excluding B max.) 
of the iron, i.e., maximum permeability, coercive 
force and hysteresis loss.

The conclusions to be reached from these results
are: —

(1) At low and intermediate field strengths 
the pearlitio spheroidal-graphite iron is inferior 
to the corresponding pearlitic flake-graphite 
iron.

(2) At high field strengths, as used in d.c. 
power equipment, the pearlitic spheroidal- 
graphite cast iron is superior.

(3) The ferritic spheroidal-graphite cast iron 
is, as would be expected, superior in most

respects to ordinary flake-graphite iron, and 
in this condition is of definite interest to the 
electrical engineer.
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[C o u r te s y  S h e e p b r i d g c  S t o k e s  C e n t r i f u g a l  C a s t in g s  
C o m p a n y ,  L i m i t e d

F ig . 5.-— Tractor L ift A n n  in Spheroidal-graphite 
Cast Iron.

sistance. Milder chilling conditions will give inter
mediate surface hardness.
Macliinability:

The hardnesses of the spheroidal-graphite irons 
detailed in this Paper are relatively higher than for 
the normal class of casting. This characteristic is 
in part due to the presence of alloys, but there is 
evidence that, other things being equal, the form of 
the graphite itself has a  definite effect in raising 
hardness.

( The machinability of the spheroidal-graphite 
1 cast irons is good. As a result of the nature of the 
j graphite, these irons machine more like steel than 
i cast iron. Long continuous turnings are obtained: 

in fact, in one case a  turning 13 ft. 6 in. long has 
been reported. Some detailed work on the 
machinability of spheroidal-graphite cast irons is 
reported by Gagnebin, and others.“ The con
clusion from tests in which tool life and power 
consumption were measured whilst turning three 
grades of spheroidal-graphite cast iron and, for 
comparison, a flake-graphite iron, led to the con
clusion that, as far as tool life was concerned, the 
new iron with 220 Brinell hardness was equivalent 
to a soft, ordinary grey cast iron with a hardness 
of 143. When the spheroidal-graphite iron was 
annealed, however, to break down the matrix to 
ferrite, with a Brinell hardness of 170, tool life 
was 80 per cent, better than for the ordinary grey 
iron. On the other hand, the power consumption 
in the tests was about 40 per cent, higher for 
the spheroidal-graphite iron under conditions of 
equal tool life. This higher power consumption 
is undoubtedly related to the greater toughness 
and hardness of the spheroidal-graphite cast iron.

These observations have been confirmed by the 
experience of engineering firms in machining cast
ings in the new iron. They report, in addition, 
that the quality of the machined surface is much 
superior to that of ordinary grey cast iron, and 
in fact more resembles that of steel.
W eldability:

There are few data available on the response of 
the new cast irons to welding. Some information 
is, however, given by Gagnebin,3 who states that 
the new material can readily be arc-welded, using 
modern technique and electrodes. Welding must.

however, be undertaken with caution until 
more experience is available. It is stated, for ex
ample, that there are some indications of greater 
hardenability in the parent metal adjacent to the 
weld than is normal with ordinary cast iron.

Service Properties
Under this heading are included such items as 

resistance to the effects of wear, heat and 
corrosion. These are all characteristics which 
lend themselves only to a limited extent to 
evaluation by laboratory tests. Such tests, how
ever, can give a useful guide to the probable be
haviour of the metal in service. Service ex
perience with the new cast irons is naturally still 
limited by the relatively short time in which cast
ings have been under observation under work
ing conditions. The following notes, may, how
ever, be of value and guidance in considering 
possible 'applications of the new irons: —
Wear Resistance:

Gagnebin and his colleagues6 report work 
carried out in the laboratories of the International 
Nickel Company on the loads required to produce 
scoring and galling (seizing) for various types of 
cast iron, including spheroidal iron with pearlitic 
and ferritic matrices. It is perhaps difficult to 
assess the value of such tests in relation to the be
haviour in service of, say, a Diesel cylinder or 
a lathe bed. These preliminary tests show, how
ever, that the spheroidal-graphite iron is certainly 
not inferior to the established types of flake- 
graphite iron under the conditions of test. Only 
experience of the irons under service conditions 
will give a  complete answer. There is, however,s 
every reason to believe that the new irons offer 
great possibilities and can be applied with con
fidence where wear resistance is required. Due 
consideration must in this connection, of course, 
be given to matrix structure and for wear re
sistance, structures containing substantial amounts 
of ferrite should normally be avoided. It might 
have been anticipated that the spheroidal form of 
graphite was inferior to flake graphite in lubricat
ing properties. First results, however, do not 
bear this out, and Vennerholm10 has recently re
ported that the wear resistance of spheroidal- 
graphite cast iron under lubricated conditions is 
excellent.

[Courtesy  L lo y d s  ( B u r to n ) ,  L i m i t e d

F ig . 6 .— Check Beam for L ifting Track in Annealed  
Spheroidal-graphite Cast Iron.
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t C o u r te sy  J a d o t  F rere s ,  B e l g i u m

Fig. 7.—M i n e  Cage Guide Brackets in Spheroidal- 
graphite Cast Iron

H ea t R e s is ta n c e :
Once again there is Very little information avail

able and the only reference’ to this subject shows 
that, as would be expected, the growth and oxida
tion resistance of the spheroidal-graphite cast irons 
are good. The irons are relatively stable under 
heat and the spheroidal form of graphite inhibits 
gas penetration and oxidation in the body of the 
metal, features which are basic to the growth of 
ordinary cast iron. The successful use of 
spheroidal-graphite cast iron for heat-resistance 
applications, is reported from the U .S ., but final 
results are not yet available.
C orrosion R esis ta n ce :

Arrangements have been made in both the 
United States and in Great Britain for long-term 
service tests on spheroidal-graphite cast iron under 
conditions involving corrosion. Such tests naturally 
have to be extended over considerable periods of 
time, and it may be even a matter of years be
fore results are available. In the meantime, short- 
time exploratory tests have been conducted in 
order to give an indication of the probable be
haviour of the new iron when in contact with 
corrosive media.

Tests conducted in the laboratories of The 
Mond Nickel Company were made on materials

T a b le  I I I .— Percentage Composition of Irons Tested.

M aterial. TC. ! Si. Ni. Mn. S. Mg.

Flake-graphite cast iron 
Spheroidal-graphite cast 

iron

3 .5  | 2.55 0.73 0.49 jO.009 —

3.5 ! 2.38 0.71 0.49 0.00G 0.078

which included flake-graphite and spheroidal- 
graphite cast irons of approximately equivalent 
compositions. The object of this was, of course, 
to isolate the influence of graphite form. This in
volved the use of flake-graphite irons with com
positions which were abnormal in some respects. 
The compositions are indicated in Table III. The 
abnormally low sulphur content should be par
ticularly noted. It will also be seen that the flake-

graphite iron contains 0.73 per cent, of nickel. 
This was an intentional addition to balance the 
nickel content in the spheroidal-graphite iron 
resulting from the use of the nickel-magnesium 
addition.

The spheroidal-graphite iron was tested as-cast, 
that is to say with a fully pearlitic matrix and after 
annealing, to give a ferrite matrix. Corrosion tests 
were carried out on machined specimens in the 
following media: —

(1) 10 per cent, caustic soda solution at 50 
deg. C.

(2) Sea water at room temperature.
(3) 10 per cent, ammonium sulphate solution 

at room temperature.
(4) 1 per cent, hydrochloric acid solution at 

room temperature.
(5) 5 per cent, sulphuric acid solution at 

50 deg. C.
(6) 1 per cent, sulphuric acid solution at 

50 deg. C.
All the solutions were air agitated.
Two series of corrosion tests were carried out. 

In series A, the specimens were exposed for an 
appropriate interval, after which loose corrosion 
product was removed by scrubbing with cotton wool 
under water. Afterwards, the specimens were 
returned for continued action. In series B, con
tinuous immersion without disturbing the specimens 
was maintained for the time stated.

The results of the corrosion tests are contained 
in Table IV. The results are quoted in milli
grammes per s q .  decimeter per day (m .d .d .).

Unfortunately space does not permit the inclusion 
of all the details of these corrosion tests. The 
figures given, however, do show a clear indication 
of the trends. The complete results lead to the 
following conclusions: —

(1) On the basis of the limited data obtained 
from this investigation, in alkaline or nearly 
neutral media (in which corrosion was of the 
oxygen-absorption type), the spheroidal- 
graphite irons were similar or slightly inferior 
in corrosion resistance to the flake-graphite 
irons, depending on whether or not the coating 
of corrosion product formed was allowed to 
remain on the surface. Under these condi
tions it should be noted that the corrosion rates 
are low.

In slightly or moderately acid media in 
which corrosion was partially or completely of 
the hydrogen-evolution type, the spheroidal- 
graphite irons were superior to the flake- 
graphite irons. When the rates of corrosion 
in acid media were too high to be of wide 
practical interest, only the ferritic spheroidal- 
graphite iron showed to advantage among 
those under test.

(2) In 10 per cent, caustic soda solution at 50 
deg. C. both types of cast iron formed an 
adherent hydrated oxide layer which prevented 
further attack. The thickness of hydrated oxide 
necessary to  stifle attack was less in the case of 
the spheroidal-graphite cast irons than in the 
case of the flake-graphite cast irons.
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T a b l e  IV .— Corrosion Rate of Fluke- and Spheroidal-graphite Cast Irons in  Various Media, in  Milligrammes per Square Decimetre per Dag.

Material.
■ .' '' —

Media.

10 per cent, 
caustic soda 
a t  50 deg. C.

Sea w ater a t 
room temp.

10 per 
ammoniui 

a t  room

cent.
a sulphate 
temp.

1 per cent, 
hydrochloric acid 

a t  room temp.

5 per 
sulphur 
a t 50

cent, 
ic acid 
leg. C.

Test A, 
730 hrs.

Test 13, 
736 hrs.

T est A, 
480 hrs.

Test B, 
454 hrs.

Test A, 
121 hrs.

Test B, 
120 hrs.

Test A, 
46 hrs.

Test B, 
49 hrs.

Test A, 
65 m ins.

T est 11, 
3 hrs.

Flake-graphite pearlitic cast iron . .  
Spheroidal-graphite pearlitic cast

iron . .  ............................ •
Spheroidal-graphite ferritic cast iron

3.3

1.3 
1.9

3.7

2.5
2 .0

55

69
70

48

49.5
49.6

167

145
101

124

85
76

5,950

820
413

5,600

1,087
704

300,800

186,500
22,930

231,300

246,700
38,600

(3) Spheroidal-graphite cast irons suffered a 
greater attack by aerated sea water during the 
initial stages of corrosion, but after a rust coat
ing developed, corrosion was controlled by the 
amount of oxygen reaching the metal surface 
and hence the rates of attack of both types of 
cast iron were similar.

(4) Spheroidal-graphite cast irons (particu
larly in the ferritic condition) were superior to 
the flake-graphite cast iron in resistance to 
corrosion by aerated 10 per cent, ammonium 
sulphate solution (pH 4.8).

(5) The results from corrosion tests in 
aerated acids are confusing, but it can definitely 
be stated that the spheroidal-graphite cast iron 
in the ferritic condition showed a marked 
superiority to the flake-graphite cast irons in 
the initial stages of attack. The formation of 
a graphite layer upon the surface of the cast 
irons as corrosion progressed tended to reduce 
the initial high rate of attack on the flake- 
graphite cast irons, but increased the compara
tively low initial rate of attack on the ferritic 
spheroidal-graphite cast iron, and eventually 
the two rates become the same.

In bonsidering these results, it must be noted that 
the composition of the flake-graphite iron was 
abnormal, and from the data available there is no 
doubt that the higher sulphur content of an average 
iron would cause it to have inferior corrosion re
sistance—thus showing the spheroidal graphite 
irons in an even more advantageous light.

This initial study of the corrosion resistance of 
spheroidal-graphite cast irons has been confined to 
irons with pearlitic and ferritic matrices. Work is 
in hand on spheroidal-graphite austenitic cast irons. 
Such irons appear to have very great possibilities 
where the well-known corrosion resistance of the 
austenite structure is required in combination with 
a cast material with mechanical properties at least 
twice as good as those of conventional Ni-Resist.
Bursting Pressure:

Some interesting information on the comparative 
behaviour of pressure castings in spheroidal-graphite 
and normal flake-graphite cast irons are given in 
the Paper by Eagan & James.7 Test castings 
corresponding to pressure vessels were made in 
normal grey cast iron, special alloy iron, cast steel, 
and in spheroidal-graphite cast iron. The castings 
were tested to destruction, and the bursting pres
sures determined in each case were approximately 
proportional to the tensile strength of the metal.

Further data on this subject are given by 
Kuniansky’ in connection with centrifugally cast- 
iron pipe with spheroidal graphite. In the case of 
all these tests, a notable feature is that the casting 
did not shatter, as is the case with normal flake- 
graphite cast iron, but bulged and split.
Surface Finishing:

Many queries have been raised by engineers and 
others interested in spheroidal-graphite cast iron 
as to its suitability as a basis for coated surfaces, 
e.g., by plating, tinning or other methods which are 
well-known not to be entirely satisfactory on flake- 
graphite cast iron. No extensive information has yet 
been published in this direction, but preliminary 
tests are definitely encouraging, as might be 
expected in view of the dense structure and high 
degree of surface finish which can be achieved 
with the new irons, and there is every indication 
that they will prove markedly superior to ordinary 
cast iron for applications where such finishing is 
required.

(To be continued.)
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Refractories. Two leaflets have been received from 
the M organ Crucible Company, Limited, o f Battersea 
Church Road, London, S .W .ll. One deals w ith a 
refractory concrete, whereby it is now possible fo r a 
foundry to make its own “ specials,” o r M organs will 
m ake them fo r the client. Its refractoriness is o f the 
order o f 1,520 deg. C. As a  standby in any works 
this material should be handy. The second leaflet tells 
about cement, jointings, patchings, rammings and 
refractory cements available as fireclay, silliminite, 
fused alumina, pu re  alumina and silicon carbide. A 
very wide field is covered and some co-operation with 
the makers will be necessary.
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Institute of British Foundrymen (Lancashire Branch)

L oam  an d  D ry -sand  M oulding in  th e  
Jo b b in g  F o u n d ry

Discussioji of M r. D. Redfern’’s Paper

t h a t  a v e r y  hearty vote of thanks be accorded to 
Mr. Redfern for his exceedingly interesting and in
formative lecture, the subject matter of which was 
very dear to the heart of the practical foundryman, 
was proposed by M r . G. L a m b e r t . Mr. Redfern, he 
said, had earned an enviable reputation in'thefoundry 
industry. He was, moreover, a Lancashire man who 
had been able to reverse the role of the traditional 
Scotsman who came to England but never returned 
to his native land with a view to resuming his busi
ness activities therein. In view of these high qualifi
cations members had anticipated a good lecture and 
Mr. Redfern had met these expectations.

M r . H . P . H u g h e s  seconded the vote of thanks. 
Lancashire men were always keen to learn the views 
and the experience of men engaged in practical iron- 
founding. Personally, he felt very much indebted 
to Mr. Redfern for the information he had imparted 
by means of his Paper.

The vote of thanks was carried by acclamation.

Castings versus W eldings
Mr. Hughes said that Mr. Redfern had obviously 

had considerable experience of the competitive 
value of weldings versus castings. Personally he 
(Mr. Hughes) had also had some experience in that 
direction though mainly in connection with the 
smaller type required for the machine-tool industry. 
He did not think that the ironfounder had a great 
deal to fear in respect to the competition of weldings 
regarding the smaller type of castings as the former 
would be more expensive to produce. During the 
course of the war, and immediately subsequent to 
it, the industry was not able to cope with the require
ments for castings, and therefore engineers had to 
look elsewhere for sources of supply. The alterna
tive was welding, in respect to which difficulties had 
been encountered which had not been anticipated 
in this country or even as far afield as America . . . 
It was incumbent upon them to revert once more to 
iron castings whenever possible. He mentioned the 
point in the hope that Mr. Redfern could give some 
information with regard to the competitive value of 
iron castings as compared with the welded type of 
jobs which had been illustrated.

M r . R e d f e r n  stated that he had already men
tioned he was most interested in the one-off job, and 
particularly so when it ran from 2 to 40 tons. Pre
viously, he had had experience of mechanised plant. 
As a matter of fact, he was engaged for 18 months 
at the Ford Motor Works a t Cork before they were

* P ap er read  before the  Scottish  amd L ancash ire  b ranches 
of th e  In s ti tu te  of B ritish  Foundrym en , an d  p rin ted  in th e  
Ju ly  7 issue of th e  j o u r n a l .

removed to Dagenham. The last slide (Fig. 27) had 
depicted a condenser weighing 9 tons. He had, how
ever, never been able to obtain an accurate state
ment as to the relative costs of a casting and a 
welding, of similar design. In support of the con
tention that the jobbing foundry was losing ground 
to welding, he would mention that he had not seen 
or heard of a condenser body casting of this type 
being made in any foundry for years, yet he had seen 
dozens of fabricated condenser bodies in recent 
years. Some time ago, he had a shock when he saw 
one of the largest marine-engineering shops on the 
Clyde. For about 20 years, one of the specialities 
of the foundry where he was employed was the 
manufacture of single and double helical turbine 
gear wheels. These weigh from 19 to 26 tons each. 
On visiting these works mentioned he was surprised 
to see one of these helical gear wheels fabricated in 
mild steel—another instance where fabrication was 
being introduced in place of iron castings. In contra
distinction, where a number of items was required, 
he doubted if the competition from welding and the 
like was really serious, as the cost of the castings 
was in this case less. Where the requirements were 
one- or two-off jobs, the cost of the casting plus 
patterns and core-box would be far higher than 
welding. A casting which would cost, say, £300 
might carry as much again in addition for pattern 
equipment. This worked against the foundry when 
the engineer was making up his costs.

M r . H. H a y n e s  always felt it necessary to con
gratulate the loam moulder upon the efficiency with 
which he did his work, whether it was a large or a 
small casting. To make a casting was not as easy 
as it appeared to be, and the moulder could have 
many “ headaches ” in respect to vent holes, run
ners, lifting tackle, grids, and so on. It was all very 
well for engineers to come along with welding, but 
it was their downfall in the long run because the 
rigidness of an iron casting would outlast that of 
any welding.

At the present time he knew of some large 
welded 30 ft. long columns being made. They 
were insufficiently rigid in service, and it was neces
sary to add extra material to ensure strength, thus 
there was no need to be alarmed that welding 
would supersede cast iron. He was not going to 
heckle Mr. Redfern upon the method of making 
castings; probably every moulder had his own 
views upon individual methods. As a matter of 
fact, it did not matter how a casting was made, as 
long as it was a good one. The process should not 
be “ rushed what was necessary was nerve, 
courage and confidence in undertaking the job,
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and the adequate training of young entrants into 
the industry. Youths who now entered the foundry 
should toe given every encouragement, and even if 
there was a difficult job in hand, they should be per
mitted to “have a  go” at it. Even if one was turned 
out not up to standard the firm should pay for it, be
cause the training of the youths was entirely in the 
interests o f their employers. Good castings would 
not be made until the workman was able to discover 
the faults of the bad ones himself, and such know
ledge was not gained in a  few minutes.

M r . R ed ff .rn  emphasised that he did not present 
his Paper for consideration merely to impress his 
own particular views upon those who had heard 
it read. I t  contained an account of his own views, 
but if others did not think them to be right, he 
would be pleased to toe told where they were wrong. 
A Paper should be criticised from a practical point 
of view.

Prior to 1939, three types of boys entered the 
foundry trade as apprentices (1) those who were 
sons of moulders and other foundry employees
(2) those who due to economic circumstances 
entered the foundry as the only job available (3) 
those boys who were really interested in the foundry 
trade. The boys in the first two categories pro
vided the bulk of the indifferent tradesmen—it was 
the last category which provided the best of crafts
men and executives. To-day with a wide choice of 
trades to choose from, few boys were entering 
the trade, those doing so were coming in because 
it was their own choice and a personal opinion 
was that these boys would be as good as, if not 
better, than the craftsmen of previous generations.

Ships’ Castings
M r . G. L a m b e r t  asked whether, in the marine 

world, it was weight rather than cost that was in
fluencing welding.

M r . R e d f e r n  pointed out tha t he knew very 
little of the technical side of ship construction or 
marine-engineering construction as such. Person
ally, he thought that except in the case of small 
cargo ships, the weight of the engine did not con
stitute a large factor in the shipbuilding estimate. 
He believed that modern designs of propulsion 
engines were as heavy as the old type of steam 
engine. There were many components which could 
be welded, but even the finest of them had not the 
same damping capacity as cast iron. The sooner 
it could be impressed upon the engineer that cast 
iron would absorb shock, rather than distort and 
jeopardise the machinery, the sooner they would get 
these castings back jnto the jobbing foundry.

In an engine room of a ship, everything was of 
a necessity rigidly bolted together. During the war, 
in the case of a “ near miss ” with an engine with 
a cast-iron bedplate, it was found the bedplate took 
the greater portion of the shock, and in many cases 
cjracked, necessitating replacement. In a ’ ship’s 
engine with a fabricated bedplate, the bedplate did 
not crack, but distorted very badly and, due to this 
distortion, heavy damage to the crankshaft, bear
ings and other fittings was the consequence. In

ships with the gearcase fabricated, this distortion 
caused serious damage to the gears. Despite this, 
marine engineers were still using fabrications in 
large quantities.

R unning M ethods
M r . H a y n e s  mentioned down runners on a cast

ing illustrated. He noticed that some of the cross- 
sectional areas seemed to be larger than the troughs 
which lead to the down runner.

M r . R e d f e r n  explained that the moulder had 
withdrawn the original tubes when putting on the 
grating. When the photograph came to be taken 
these could not be found. The tubes shown in the 
photograph were not the original tubes used, 
actualiy the diameter of the tube was 2} in., the 
troughs being 1-j- in. deep and 14 in. wide.

M r . H a y n e s  asked if there was sand sticking 
on the two cylinder castings or was there a scab 
or two.

M r . R e d f e r n  replied that if there were a scab, 
the casting would be rejected. He thought he had 
mentioned that the castings shown were partly 
machined; where the cores were seen through .the 
port holes, they carried straight through to the 
centre of the casting.

M r . J. H. M c M il l a n  understood that what was 
referred to as a cross was used in strickling and 
that, if the job was off centre, a spindle was made 
and switched over to the second cross. Was it not 
possible to complete a strickling in each half of 
the mould separately, thereby saving much time?

M r . R e d f e r n  then said the job could be done 
in that way but he did not consider it would save 
much time. It was far better to go round, particu
larly as the moulder had to put his building ring 
on for every course. He got his two building 
rings together and they were bound down together. 
Each building ring was cast in halves, these halves 
were later bound together. By this method the 
correct thickness of loam was assured to bed down 
each ring. To build each half of the mould separ
ately would cause unevenness, with a possibility 
of the rings moving and causing cracks to appear 
on the face of the mould. As the metal contained 
about 30 per cent, steel, scrap cracks in  the loam 
face would cause serious burning-in. The loam 
was made up of 15 per cent Scottish rotten rock 
sand, 5 per cent, pure clay and 20 per cent, sharp 
sand, the remainder being returned floor sand. It 
was mixed in an ordinary mortar mill, the Scottish 
rotten-rock sand was the best type of sand he had 
ever used in loam moulding. Despite its heavy 
clay content of 74 per cent, it did not silt readily 
and few cracks appeared after drying. No horse 
hair, manure or other binding material was used. 
All loam work was black-washed when “ green.” 
This was a practice new to the Author until work
ing Scotland. All previous practice was to dry loam 
moulded work first and then dress and black-wash 
the face of the mould.

M oulding Sands
M r . H a y n es  mentioned that the Manchester ship 

canal red sand was a useful sand.
M r . R e d f e r n  said that the Scottish rotten-rock 

sand had something he could not explain. Put
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into the mill it could be as hard as a rock, yet with 
the addition of about 1 per cent, of water it crushed 
quite easily. The clay content was found in the 
centre of the rock, yet one did not get face scabbing 
that one would if one used the usual English sands. 
A common practice had been to use an addition 
of horse manure to prevent scabbing.

M r . R. S. Y eo m an  thought the reference to loam- 
moulding sands was very interesting, loam- 
moulding having been discussed at the recent British 
Cast Iron Research Association Conference on 
Sands. One speaker had said he had extreme diffi
culty in making loam castings in Scotland, but 
whether the materials came from the district re
ferred to by Mr. Redfern, he could not say. Never
theless, it was the case that one or two individuals 
mentioned that they could not make castings in 
Scotland similar to those in England, mainly they 
said, because the sand was burned on.

While Mr. Redfern was speaking, a point had 
occurred to him with respect to the strickle board 
and skeleton pattern. He had some experience of 
making this particular kind of job and had invari
ably adopted the second practice mentioned by 
Mr' Redfern, that was, to build the cores first and 
to fix the1 branches round them. Everything else 
was set and the outside was built-up last. To his 
way of thinking, this was the most successful way 
of doing the job. He was interested in the running 
of the job de xribed by Mr. Redfern. Personally 
he, Mr. Yeoman, did not understand how the runner 
box was used, but it would appear that Mr. Redfern 
lost control of the running of the job. Possibly 
he overcame that by designing a special runner.

M il  R e d f e r n  was not prepared to comment on 
whether there were either good or bad castings 
made in Scotland. In his opinion, the skill of 
Scottish loam moulders was quite comparable with 
any there were in Great Britain, and as one who 
hail travelled extensively throughout the British 
Isles, this opinion was based on experience.

Pattern Equipment
M r . W . H o lla n d  observed that M r. Redfern had 

shown in the case of the cylinder illustrated that a 
very poor pattern was provided. He presumed it 
was for a one-off job, because it was not very 
encouraging for moulders to use such a pattern.

M r . R e d f e r n  answered that the pattern was not 
in much better condition when they first received it. 
It was the one job in the foundry which was not 
a one-off job. The equipment was supplied by an 
engineering firm which had taken over the foundry 
in order to enable them to make the castings for 
their own products. The heaviest casting required 
was three tons. With regard to the cylinder block, 
it was intended to make them by core-assembly 
methods which would avoid using a pattern and so 
make this a repetition production job.

M r . W. H o lla n d  thought it would be of interest 
if Mr. Redfern would explain his method of core 
assembly in a steel frame. Mr. Redfern said he 
would endeavour to do so and drew a diagrammatic 
sketch on the blackboard. Mr. Redfern further 
remarked that he could complete cylinder blocks 
in 100 hours. This method had been adopted for

a cast-iron bedplate, ias Mr. Holland had 
already seen. The price for this particular bed
plate using core-assembly methods would be about 
£15 cheaper than a weidcd job. See Fig. A.

M r . H a y n e s  said it was not quite as easy as it 
appeared to use a frame, because the three six
teenths machining allowance on all ports must be 
accurately adhered to. A governing factor, also, 
in fitting the part together was the arrangement of 
the vents. A skilled man must be engaged on 
arranging the venting. Much money would have 
to be spent in order to make so large a jig 
accurately.

Core-assem bly M ethods

M r . R e d f e r n  thought that Mr. Haynes had mis
understood the point. There was no elaborate jig. 
In the normal way, the core-maker made the irons 
and rammed the job. Then the first thing he did 
was to get a big hammer and hit hard at the core
box to release the core. The'result was that two 
cores were never alike. Even with a good core- 
maker, making the same core under this method, 
there would always be a  difference in the two cores 
produced. With core-assembly methods, however, 
the ramming of the core was done by a machine.

A vibrator was attached to the machine and the 
core came smoothly away from the core box. 
Variations in cores made by this method were very 
slight. By means of plaster moulds, core driers 
were cast accurately to shapes, the cores were then 
placed in the stove and dried at an even temperature 
using thermostatic control. All cores were rammed 
by a Sand-slinger.

M r . P. H u g h e s  was not sure whether Mr. Red
fern had adopted the cheapest method. Instead 
of using a Sand-slinger to make the cores, why not 
use it to make the mould, as core sand was a more 
expensive item?

M r . R e d f e r n  said that part of his experience had 
been gained in one of the finest mechanised foun
dries in Europe while another experience was in a 
foundry producing air-cooled motor-cycle engines. 
There was a direct contrast between the two estab
lishments. In the larger foundry, all production 
was from power-operated moulding machines. The 
smaller foundry used hand-operated moulding 
machines. The method of ramming up the m otor
cycle engines was that the moulder threw the sand 
in by hand, gradually piling up the sand until it 
covered the whole of the pattern, backing sand was 
then used and rammgd with a flat rammer. To 
use a pattern with a Sand-slinger, the pattern had to 
be specially constructed and possibly metal-faced to 
resist the wear of the sand. Using core-assembly 
methods, moulding labour was reduced. By assur
ing accurate design in the core-box construction, 
the method of building up the core-assembly was 
to set the side cores first and build-up the interior 
cores from this foundation. H e had adopted this 
method to produce an eight-cylinder bedplate, the 
metal thickness varied between |  and f  in. and the 
casting was 9 ft. long. By the adaption of core
assembly methods, a reduction of 50 hours could 
be made on each casting. He agreed that pattern 
equipment was expensive. On these particular
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items the provision of equipment might cost up to 
£1,500 but as these jobs were of a production 
nature, the amount involved could quickly be 
justified.

M r . T . H . L . Bo n d  remarked that there was a 
baseplate or a box and three sides bolted together. 
Did 'Mr. Redfern put the three side cores against 
the wall of the box with nothing in between? Mr. 
Redfern replied in the negative and again further 
explained the point by means of a diagrammatic 
sketch on the blackboard (See Fig. B).

M r . Bo n d  th e n  a sk e d  if ,  w h e n  th e  lo o se  p iece  
w as p u t  o n  a n d  th e  w h o le  b o lte d  u p , w a s  i t  lo w ered  
in to  a  p i t  f o r  c a s tin g ?

M r . R e d f e r n  replied that it was not. The cast- 
iron frame was about 2 in. thick. It would hold 
anything. As Mr. Haynes had remarked, the whole 
layout had to be dead accurate. I t was like a series 
of building blocks.

It was not a new idea of his own. He saw an 
article in the American Press describing a bedplate 
weighing 215 tons made by a similar method. A 
moulder to make such a job was not available, so 
the firm made the mould by core assembly. It 
must have been an expensive thing to cast, and 
took from 2 to 3 months to complete. That was 
where the Author first visualised core-production 
methods. The expense of the cylinder layout would 
be recovered by lower production costs.

Comparison between Castings and W eldings

M r . E. L o n g d e n  said that in the full circle of 
the subject-matter dealt with by Mr. Redfern he 
had come round to the point of how easily he 
could compete with welding. To his, Mr. Longden's 
mind, welding had no place, finally, where the 
methods described by the lecturer were practised, 
namely, where loam, moulding, strickles, and only 
a small amount of tackle were concerned and which 
only the craftsman was permitted to use.

Reference had been made to a double-helical steel 
fabricated gearing, and how it was thought that 
the steel and the cast iron trades were going over 
to welded structures. There was, however, the cost 
of the casting to be taken into account, because 
unless the use of welded structures was bolstered 
up by some other department, the economic side 
of the job must be regarded as a m atter of impor
tance. So far as intrinsic properties were concerned, 
the structures obtained were not equal. For in
stance, the crystal formation formed "on a casting 
produced a wear-resisting surface. It was known 
in the case of rolls, that by certain rates of cooling 
a “ life ” could be obtained from a casting which 
could not be equalled by any fabricated product. 
This was something which was still impressing the 
welding people, though they did introduce satisfac
tory welded parts with mild steel.

M r . R e d f e r n  agreed with everything Mr. Long
den had said. Marine engineers were the most con
servative men in the trade on the one hand and 
yet most tolerant on the other. The fact remained

that the engineer had made fabricated gear cases 
and that castings could show improvements.

H e was speaking to an engineer recently about 
the use of nodular iron. He told 'him that there 
could be produced cast iron to give a  tensile test 
of 45 tons per sq. in., but the reply was “ who 
wanted it.” That was the kind of mentality which 
had to be overcome. I t  had to be proved that cast 
iron was every bit as good as the welded component. 
On the other hand, there was in a few instances a 
shortage of work for skilled moulders because some 
jobs were being welded.

M r . E . L o n g d e n  commented that in regard to 
certain marine components the desired quality could 
not be obtained by welding.

M r . G . L. W h y a t t  had had experience of welded 
structures being much dearer than castings, particu
larly in the steel-casting industry. He had also 
experience of extensive cavities in regard to welded 
gears after the gears had been cast on to rolled 
steel rims. It was understood that if there was a 
cavity in a steel casting it was beyond repair, but 
firms who had fabricated rolled rims were permitted 
to do repairs by welding.

M r . D a w s o n , speaking with regard to welded 
structures versus casting, endorsed what Mr. Long
den had said. H e had seen relatively thin castings, 
quite simple jobs, really, which, after extensive 
machining, had proved to be faulty on pressure 
testing. He had read a Paper some time ago, mainly 
on castings for the shipbuilding trades, relating to 
turbine engines where the intrinsic qualities of, say, 
cast iron were better for the job. There was, how
ever, such difficulty in getting the castings to with
stand final pressure, that the people had gone over 
to weldings on that score alone.

There was the point of difference between the 
patternmaker and the moulder. The old argument 
was that the patternmaker made his job as he went 
along and the same consideration would appear to 
apply to weldings, particularly with larger types. 
A large casting, after much work had gone into it, 
might have to be scrapped for some minor defects, 
which, possibly, could be rectified by welding.

Influence o f D esign

M r . R e d f e r n  agreed with much that Mr. Whyatt 
had said. He had made many big cylinders tor 
the marine trade, and the reason he had raised the 
question of welded structures was in order to pro
mote a full discussion. Mr. Longden had certainly 
provided a pointer as to the best course to adopt, 
namely, that good sound castings which would 
machine up properly must be produced. The 
greatest culprit of all was the designer and both he 
and the foundryman should get ¡round the table 
and decide how to supply what was wanted. The 
aid of the metallurgist should be enlisted also. The 
designer might never have seen a foundry; though, 
more often than not. he was quite prepared to visit 
one and accept advice from the foundryman. That 
was the way to get good castings.

(<Continued on page 71.)
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t h e  r a d io g r a p h ic  e x a m in a t io n  o f castings depends 
on the record ing  o f the in tensity  o f X -rays or 
gam m a-rays transm itted  th rough  the specim ens. 
W here defects occur, the tran sm itted  rad ia tio n  will 
usually  be m ore in tense th an  tha t w hich has passed 
th ro u g h  sound  m etal, a lthough  fo r  ce rta in  defects 
(e.g., som e segregates), it m ay  be less intense. T hese 
vary ing  in tensities resu lt in areas o f differing density  
in  the rad iog raph , and  hence in the p roduc tion  of 
im ages, th e  perceptib ility  o f w hich depends on the 
differences in  density  and  also on the  sharpness of 
the boundaries. T he  density  differences depend  also on  
th e  characteristics o f  the various X -ray  films. These 
a re  discussed below  and  p rac tica l recom m endations 
a re  m ade.

In  view ing a rad iog raph  th e  eye perceives areas 
o f  differing brightness, m ore  ligh t being tran sm itted  
th ro u g h  a reas o f low er density . Film  density  is 
defined as

f  In ten sity  o f  ligh t inc id en t on  film . ^
o s '° \I n te n s i ty  o f  light tran sm itted  th ro u g h  film .]

T hus, if the in tensity  is reduced to  1/1 00 th  o f  its 
orig inal value, the density  is

tog ,. 5  0 ! =  2

A s a very rough  guide, it  is possible to  read  new s
p rin t th rough  film o f  density  approx im ate ly  one, 
the film being laid  on  the page. A n approx im ate  
m easure o f  density  m ay  be ob ta ined  by visual com 
p arison  w ith films o f know n density  o r  w ith  a den 
sity step w edge. M ore  accura te  values a re  possib le 
by d irect m easu rem en t in  densitom eters, o f w hich 
several com m ercial types a re  available. Im p o rtan t 
in fo rm ation  ab o u t the p erfo rm an ce  o f a rad io- 
g raph ic  film is ob ta ined  by giving it a  series o f  d if
fe ren t exposures to  the sam e quality  rad ia tio n  and

* A Report by the Non-destructive Tenting Sub-committee of the 
Steel Castings Division of the B ritish Iron and Steel Research Associa
tion.

LOGjpEXPOSURE

F ig . 1.— Film Densities plotted against Exposure for  
(a) Fine-grain High-contrast Film with Lead 
Screens; (b) Ordinary Non-screen Film with Lead  
Screens; (c) Screen-type Film with High-defini- 
tion Salt Screens.

m easuring  the film -densities a tta in ed  a fte r  p rocess
ing. ' I f  the resulting  densities are p lo tted  against 
logic (exposure), a  g raph  is o b ta ined  w hich is know n 
as a characteristic  curve; the cu rve  is, o f course, 
only characteristic  o f th e  p a rticu la r p rocessing tech 
n ique em ployed (see Fig. 1). T he  slope o f th is curve 
a t any  p o in t is usually  called the  film  co n trast or, 
m ore  precisely, the film grad ien t, an d  is deno ted  by 
7 D-

O th er cond itions being constan t, th e  density  d if
ference  in  a rad iog raph  betw een the im age o f a 
sm all flaw an d  th a t o f  the su rround ing  m ateria l is 
d irectly  p ro p o rtio n a l to th e  film grad ien t. I t  is im 
p o rtan t, th e re fo re , to  de term ine  the re la tio n  betw een 
density  and film g rad ien t, and  typical results fo r 
various types o f  film a re  show n in Fig. 2. W hen a 
density  difference on  a rad io g rap h  is exam ined  by 
ho ld ing  th e  film against som e fo rm  o f illum inato r, 
i t  is th e  difference in  light-in tensity  reach ing  th e  eye 
th rough  the tw o densities w hich is perceived. T he 
sensitivity o f  the eye to  sm all changes in  brightness 
varies w ith  th e  in tensity  o f  the inc iden t light. T he 
curves o f  F ig. 3 show  the sensitivity  o f the eye to  
sm all changes o f  brigh tness an d  show  th a t the eye 
is m ost sensitive to illum inations o f 10 to 100 
candles p e r  sq. ft., a lthough  a density-difference o f 
as little  as 0.02 can  be detected  w ith  an  illum ina
tion  in tensity  w ith in  the range o f 0.1 to  20,000 
candles p e r  sq. ft.

C om m ercia l X -ray  film illum inato rs a re  usually  
repu ted  to  have a brightness o f  100 candles p e r  sq. 
ft., so  th a t density-differences o f 0.02 can  be detected  
in films up to a m ax im um  density  o f  3.0, a lthough  
the density  range fo r m ax im um  eye sensitivity  w ith 
such  illum ina to rs w ould  only be 0 to  1.0. I t is p ro 
bab ly  sa fe r in  p rac tice  to  lim it the use o f  an  o rd in ary  
illum ina to r to  the view ing o f  films hav ing  a  m ax i
m um  density  o f 2.5, in o rd e r to  allow  fo r dusty  in 
terio rs, old bulbs, o r  inefficient design. I t  is em pha
sised th a t ro u tin e  p recau tio n s shou ld  b e  tak en  to  
keep illum inato rs c lean  an d  in  efficient condition . 
I f  b righ te r illum ination  is availab le , fo r  exam ple, by 
m eans o f  “  P ho to flood  ” lam ps, the  density  w hich 
can  be viewed m ay be extended  to  3.5.

Types o f  Radiographic Film
Fhe film s availab le  fo r  rad io g rap h y  m ay  be classi

fied accord ing  to  the ir p ropertie s in to  th ree m ain  
ty p e s : —

(1) Fine g ra in , high co n trast.— T hese  films are  
generally  used w ith m etal in tensify ing  screens an d  
have the h ighest flaw -sensitivity o f  th e  th ree  types.

(2) O rd in a ry  non-screen .—-T hese  a re  fo r  use w ith 
m etal in tensify ing  screens o r  w ith o u t screens.

(3) Screen type.— T hese  a re  fo r use w ith  sa lt (cal
cium  tungstate) screens. T he  flaw -sensitivity  o b ta in 
ab le  w ith  th e  tw o la tte r  types is very  sim ilar except 
w hen h igh-vo ltage X -rays an d  g am m a-rays are  used, 
in  w hich  case  type (2) films a re  superio r. A  few  
types o f  o rd in a ry  pho to g rap h ic  film are  som etim es 
used w hen  high reso lu tion  is requ ired , b u t considera
tion  o f  these is beyond  th e  scope o f  these recom m en
dations.
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Fig . 2.— Film Gradient Plotted against Film Density 
fo r  (a) Fine-grain High-contrast Film  with Lead 
Screens; (6) Ordinary Non-screen Film with Lead  
Screens; (c) Screen-type Film with High-Defini- 
tion Salt Screens; (d) Screen-type Film with Lead 
Screens.

In industrial radiography, the following film/ 
screen combinations are used :—(a) Type (1) film 
with lead intensifying screens; (6) type (2) film with 
lead intensifying screens; (c) type (3) film with salt 
(calcium tungstate) intensifying screens; (d) type (3) 
film with lead intensifying screens.

Differences in the three types of film are shown in 
Fig. 2, in which the gamma/density curves corre
sponding to the above film/screen combinations are 
lettered respectively (a), (b), (c) and (d).

From the curves of Fig. 1, it will be noticed that 
type (1) films have the slowest speed, but at the same 
time exhibit the most steeply rising characteristic 
and, therefore, the highest contrast gradient. Further
more, the curves of Fig. 2 show that the contrast 
gradient of type (1) films is at least 4.5, and of 
type (2) films 3.0 at a density of 2.0. Beyond the 
shoulders of these curves, the contrast continues to 
increase with increase of density above the normal 
viewing range, but more slowly for type (2) than 
for type (1). The contrast of type (3) films rises 
to a maximum which remains constant over a 
limited density range and then falls sharply with 
further increase of density. This property deter
mines the maximum density to which films of this 
type should be exposed.

R ecom m ended D ensity Values
The film densities recommended for the radio- 

graphic examination of ferrous castings differ accord
ing to whether the wall thickness of the portion 
examined in each radiograph is sensibly uniform or 
whether it varies. In the first case, the density of 
the radiograph is uniform and the best or optimum 
value of this uniform  density has to be considered 
In the second instance the density varies over the 
radiograph, and it is necessary to know the highest 
and lowest permissible density values.

The optimum density can be defined as the mini
mum density needed to attain the required flaw- 
sensitivity, but in radiography it is seldom possible 
to evaluate the minimum permissible flaw-sensiti- 
vity and in practice the limit is usually fixed by the

necessity of keeping the exposure time within 
reasonable limits. With films of types (1) and (2) 
the film gradient, and therefore the flaw-sensitivity, 
continue to increase slowly with film density beyond 
the density with which any illuminator available 
to-day will be adequate, this applying particularly 
to films of type (1). The optimum density then has 
to be a compromise between the high film-gradient 
attainable with very high film-densities, and the dif
ficulties of providing adequate viewing conditions 
for densities above 2.5. Since it would be imprac
ticable to list optimum densities for every known 
make of film, the values recommended are averages 
for each of the three types.

The useful density range is fixed by the maximum 
and minimum permissible densities. The minimum 
density is very important because it corresponds to 
the thicker portion of the casting; consequently the 
density must not be so low that there is any sub
stantial loss of radiographic sensitivity. As the den- 

.sity decreases from its optimum value, the loss of 
detail is at first very small, but a point is reached 
beyond which the loss of detail becomes appreciable, 
and this point can best be determined by the exami
nation of comparative radiographs of typical cast
ing defects. The maximum density for type (1) and 
type (2) films should be the highest which can be 
viewed; the higher the density, the greater is the 
range of specimen thickness which can be examined 
in a single radiograph. The limits imposed by film 
illuminators have already been discussed. For type
(3) films the maximum density is the point beyond 
which the contrast begins to fall rapidly.

The recommended values are set out in Table I, 
these being gross densities as measured. It is assumed 
that the fog is the normal value for each make of 
film when developed for 5 min. at 68 deg. F.

Subject range.—The useful range of film density is
TABLE I .— Recommended Density Values.

Film /screen combination.
Optimum density 
for specimens of 

uniform 
thickness:

Useful density 
range.

Minimum. Maximum
Type (1)

Lead intensifying screens 2.5 1.0 3 .0  to 3 .5
Type (2)

Lead intensifying screens 2.0 1.3 3.0  to 3 .5
Type (3)

Salt (tungstate) screens 1.5 1.3 2 .3
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Density o f Radiographs
only of significance in so far as it is related to the 
range of thickness in the specimen radiographed. A 
large density range does not necessarily imply a 
large corresponding range of specimen thickness. 
Thus the thickness ranges for type (1) and type (2) 
films are practically the same, the chief advantage 
of the type (1) film being the higher contrast and 
better resolution of fine detail, which greatly facili
tates accurate interpretation.

(Continued from  page 68.)
Discussion— Loam and Dry-sand M oulding

He was glad that the branch members had taken 
up the welding question. It showed that they were 
interested in the subject, and, after all was said and 
done, the foundry industry was the means of them

SIDE FRAME-2  OFF. END FRAME-2 OFF.

Combined Venting and Reinforcement 

B y  “ Tramp  ”
Due to the low specific gravity of aluminium 

alloys, difficulty is sometimes experienced in ensur
ing that the mould and core gases are speedily 
evacuated on pouring, and thus wasters are caused 
because of entrapped gas. To ensure the rapid 
removal of gas from a core it is essential that the 
vent be of as large a cross-sectional area as pos
sible. Occasionally, when cores are almost com
pletely surrounded with metal, and the only outlets 
are small holes which have subsequently to be 
plugged, difficulty is experienced to make the core

Fig. 1.— Restriction o f Venting Area by 
Solid Reinforcem ent Bar.

sufficiently strong at the small part to carry the 
weight of the large portion of the core and also to 
allow of ample space for easy venting.

Such a case is shown in Fig. 1, where the heavy 
portion A must be carried by the two small por
tions B, C. The part acts as a balance to ensure 
that the core remains rigid in the mould during 
casting. To make certain that the balance prints 
carry the weight of the core, it is necessary to 
reinforce the portion B by means of a metal bar, 
entering into the main core and also the print 
portion. This so reduces the area available for 
venting that trouble occurs on casting.

A method whereby the necessary rigidity can be 
obtained without sacrificing the venting properties 
is to substitute a small perforated metal tube in 
place of the solid bar. By this means the gases 
are conducted quickly through the tube and the 
core posseses the required strength. The method 
is applicable to numerous jobs where restricted 
vents are to be found.

T h e  S w e d is h  Iron W orks Investigation Committee has 
stated that present plans provide for the investment of 
391 million Swedish kronor to  expand and modernise 
the Swedish iron and steel industry over the next two 
years. It is estimated that the industry will require an 
additional 2,900 workers by the end of this year.

Fig . B.— Frame for Core Assem bly erected, showing 
the m ethod o f  Core Placing. A fter the Bottom  
Cores are placed, the Side Cores are set. and both 
End Cores put in position. From that stage the 
remainder o f the Cores are assembled.

TOP AND BOTTOM PLATES

F ig . A .— Sketch showing Frame fo r  Core Assembly 
No. 1

earning their bread and butter and the sooner they 
gave the customer what he really wanted the better. 
The amount of welding now bemg undertaken was 
a very disturbing factor.

"I I—1
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jFOR PORT CORES |____|
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I t ! !  CORES WITH |



72 FOUNDRY TRADE JOURNAL JU LY  20, 1950

Strickling a Five-ton Cylinder Liner
B y S. Wade

a l l  t h o s e  employed in marine engineering will 
understand that, as a rule, a job of the nature of 
a 5-ton cylinder liner is usually a breakdown one 
and necessitates a replacement casting in a minimum 
of time, The time factor being of major importance, 
the Author has dealt with the job as a strickle job 
instead of a complete pattern and core box. To 
make a complete pattern and core box would take 
far too long as compared with strickling.

The first operation after being notified of the job 
is to have it set out full size in the pattern depart
ment, either from a sample or a blue print supplied 
from the ship. The next procedure is to consult 
the foundry foreman as to the best method of mould
ing and casting the job—for example, the most im
portant machined surfaces should be cast down if 
possible. Having decided this, the waste metal, 
gripping and machining allowances are made.

Equipm ent
If  there are no moulding boxes available for 

moulding the job, it becomes necessary to start first 
on the moulding equipment so that it is all ready 
for moulding by the time the patternshop has com
pleted all the strickling gear.

For the main core, which is rather large, if there 
is no suitable barrel available, it is necessary to 
make arrangements with the boilershop and to have 
a plate marked off, vent holes punched and the plate 
rolled to the required diameter and welded along 
the joint. A pattern is made for the barrel core 
ends, which are cast in iron and fitted. It is also 
necessary to have another piece of plate rolled in 
the form of a sleeve and welded at the joint with 
two handles welded in the inside. The use of this 
sleeve in moulding will be explained later. When 
the barrel, the sleeve, the half-circular core-box 
forming the shape of the inlet and outlet ports in 
the liner, and the strickling gear have been com
pleted, the job passes from the patternshop to the 
foundry.

M oulding
The moulding boxes by this time have been 

assembled with box bars to suit the outside diameter 
of the casting. The most satisfactory method of 
casting a liner is on end, and this being the case, a 
hple is dug in a selected part of the foundry large 
enough to accommodate the whole job except the 
top box with the clamping-down rails, runner box, 
riser cups, etc.

The spindle and foot are then set up, the foot being 
firmly rammed in position. It is most important 
that the spindle should be set with a spirit level in 
a perpendicular position. The coke bed is then 
rammed up, with the vent pipes set in position out
side the moulding boxes. The bottom clamping 
rails are then rammed in position, provision being 
made to accommodate the holding-down bolts; this

1 P a p e r  p resen ted  to  th e  Cape Town sec tion  of th e  South 
A frican  b ranch  of the  In s t i tu te  of B ritish  F o undry  m en.

surface is then strickled off flush on the top of the 
rails, which also act as a base to receive the first 
moulding box.

The bottom print and flange, being in pattern 
form, are then bedded in with the runner ingate, 
which is drawn in later, and the surface is re- 
strickled. The bottom box is set centrally around 
the spindle, and stacked in position—the steel sleeve 
is then placed in position, and the moulding sand is 
rammed between it and the moulding box, around all 
the box bars. Provision is made for the pouring 
hole, this being a piece of steel pipe of the required 
diameter, drawn up through the ramming process.

The next box is placed in position and the two 
are bolted together at the lugs to form one section. 
The sleeve is then drawn up and ramming again takes 
place, the joint height being strickled off to a tem
plate stick measured up from the bottom flange. 
Parting sand is applied to the joint ready to receive 
the next two boxes which, in turn, are also bolted 
together. The process is repeated until the top box 
is reached, whereupon a recess is strickled in the 
joint level to receive a disc and the top print; the 
top box is then rammed up.

F inal Strickling
After, all the boxes are marked as to their position 

in the mould, all the boxes except the bottom section 
are lifted and put aside. The bottom strickle board 
is then bolted to the strickle arm and the bottom 
box is strickled out. The next box section is re
placed and the process is repeated, the strickle arm 
being held at the correct height by a collar which 
is clamped to the spindle by means of a screw. 
Throughout the strickling operation, the spindle is 
given an occasional turn or two to prevent it seizing 
in its seat in spite of the fact that it is tapered.

The strickling having been completed, the next 
thing to do is to transfer the centre line from box 
to box from a circular templet placed on the top 
box by means of a straight edge which is bolted to 
the strickle arm, whereupon the bosses and pad 
pieces are bedded in at the required height measured 
up from the bottom flange on the straight edge.

Finishing
This having been done, the boxes are lifted off, 

the prints, bosses and pad pieces are drawn from 
the mould. The moulds are black washed and placed 
in the oven for drying; the spindle is drawn, the hole 
being rammed up to the print level and an open 
set up to dry the bottom flange and print.

During this time, the main barrel core has been 
strickled up in loam. In this connection, the Author 
displayed a model showing the core in section and 
the method used in building it up. The two half
circular port cores have been made from a half
circular core-box designed to receive two lots of 
inserts on account of the inlet parts being different 
in size and shape from the exhaust ports.

(iContinued on page 73.)



JU LY  20, 1950 FOUNDRY TRADE JOURNAL 73

Legislative Statutes
By F. J . Tebbutt

m o s t  p e r s o n s  and firms are nowadays in contact 
with Acts, Roles, and Orders, and therefore doubt
less cogitation often occurs concerning whether an 
enactment applies to all or some, or to male or 
female—in fact, what the measure really embraces. 
There is a statute, however, the Interpretation 
Act, 1889, which answers most of these questions, 
and so we give a short explanation of this im
portant measure, which simplifies the construction 
of Acts, and allows certain matters to apply to any 
Act—’by virtue of this 1889 Act—even with no 
specific reference in the particular Act under re
view. Of course if there is specific mention in any 
enactment, that reference applies and not the 
general interpretation of words and phrases as laid 
down in the 1889 Act.

G eneral R eferences
If reference to a “ male ” (or “ man,” etc.) is 

made, this means a “ female ” (or woman, etc.), 
also, unless the Act in question specifies otherwise; 
words in the singular include the plural, and this 
applies in the contrary direction likewise. If the 
word “ person ” is used, this includes a body of 
persons corporate or incorporate (e.g., companies, 
etc.). The term “ financial year ” always means 
the twelve months ending March 31; that is if 
used in connection with taxes or finance, the Con
solidated Fund, moneys provided by Parliament, or 
the Exchequer; the term “ month ” used in any 
connection means a “ calendar ” month. Refer
ence to the mayor, aldermen, or burgesses of a 
town, also includes references to the mayor, etc., 
and citizens of a city; and the word “ county ” 
covers the county of a  “ city ” or a “ town.” Often 
in statutes the term “ land ” is used, and conjec
ture frequently arises as to whether this covers 
premises; the term “ land ” in statutes covers 
messuages, tenements, hereditaments, houses and 
buildings of any tenure, thus both residential and 
business premises come under the term “ land.” If 
any distance is required to be measured (laid down 
in any enactment), this means measured in a 
straight line on a horizontal plane.

W hen the term “ County Court ” is used, for 
England and Wales, it always means a court under 
the County Court Act, 1934, etc. (i.e., courts for 
recovery of debts, etc.); for Scotland, the term 
“ sheriff” includes “ sheriff substitute,” the term 
“ sheriff clerk ” includes “ steward clerk,” and any 
stewartry in Scotland is included in the term 
“ shire ” or “ sheriffdom ” or “ county.” Any 
“ section ” of an Act applies as a substantive en
actment, without introductory words; all Acts are 
“ Public Acts ” and must be judicially noticed as 
such, unless otherwise provided for in the Act in 
question, and any Act can be altered, amended, 
or repealed in the same Parliamentary Session.

C om m encem ent o f A cts
Any expression used in an Order in Council, 

Order, W arrant, Scheme, Letters Patent, Rule,

Regulation or Byelaw, Statutory Instrument, has 
the same meaning as in the Act in connection with 
which the instrument is issued; if an Act does not 
operate on the date of its passing, nevertheless any 
of the instruments just mentioned can be made be
fore the commencing date of the Act, but will 
have no legal effect until the Act is actually in 
operation, and this also applies as regards the 
giving of notices, prescribing forms and so forth. 
Where an actual date of commencement appears 
in an Act (or in any of the instruments just men
tioned) the Act is law immediately on the expira
tion of the previous day; the term “ commence
ment ” used in an Act means the time when the 
Act comes into operation.

Authorisation of D ocum ents
If the expression “ writing ” is used in any en

actment, this covers printing, lithography, photo
graphy, and other modes of representing or repro
ducing words in a visible form. Where any enact
ment requires or authorises the serving (this applies 
whether “ serve,” “ give,” “ se n d ” or other ex
pression is used) of a document by post, the ser
vice is considered effected, if a letter containing 
the document is properly addressed, prepaid, and 
posted, and is considered effected at the time at 
which the letter would be delivered in the ordinary 
course of post.

It might be useful to note also that by the Wales 
and Berwick Act, 1745, even though only the term 
“ England ” appears in a statute, this term includes 
“ W ales” without actual mention; for Scotland 
and Northern Ireland specific mention is made.

Strickling a Five-ton Cylinder Liner
(Continued' from  page 72.)

Closing
Everything being ready for closing the mould 

prior to casting, the main barrel core is lifted and 
placed in the bottom print, where it is rammed and 
set in a perpendicular position, the print joint being 
thoroughly dried with a large blow lamp.

The bottom box section is placed in position and 
the two half-circular cores are then rammed in posi
tion on the centre lines, the joint being thoroughly 
dried. The upper or mid-section is then placed in 
position and finally the top box, which closes the 
mould, is lowered over the barrel core which pro
trudes a few inches above the top box.

The rails are now put in position on the top box 
and clamped down with the bolts which are secured 
to the rails at the bottom of the mould, thus prevent
ing any chance of the box joints opening under the 
pressure of the molten metal. The space around the 
outside of the moulding box and the floor itself is 
filled in and rammed up. The runner box with 
plugs and riser cups is set up on the top box, which 
completes the process of moulding, the mould being 
then ready to receive the molten metal.
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Core B low ing in a M echanised Foundry
B y S. Lane

t o  m e e t  t h e  demands of an ever-increasing number 
of mechanised foundries and the high rate of mould 
production which is now an established fact, the core
blowing machine has been developed in alm ost every 
class of work. If used to capacity, along with good 
equipment, it is possible to produce cores at in in
credible speed, which are in every way far superior to 
hand-m ade cores. The time taken to “ blow ” a box 
is only a m atter of seconds, irrespective of the number 
o f core impressions in the box. Therefore, to obtain 
the maximum production from the machine, it will be 
necessary, with a sufficient num ber of core boxes, to 
set up a cycle of operations around the machine which 
will consist of blowing, stripping, and assembling in a 
time comparable to that taken by the actual blowing 
operation. The blowing machines used in the plant are 
of the vertical type and are situated within a  few feet 
of a  continuous oven. This facilitates the stoving of 
the cores with little effort by the operators themselves.

The sand is prepared overhead and fed to the blowing 
machine by means of a hopper which is situated imme
diately over the blower head. The sand mixture must 
be strictly controlled if  good results are to be assured, 
for so much depends on the flowability of the sand; 
excessive green strength will only result in stoppages 
due to the build-up of sand inside the blower head.

Core Boxes
Both vertically- and horizontally-jointed boxes are 

on the machines, the vertically-jointed boxes being 
blown through the apertures at the top of the box. If 
the core is one of larger diam eter it can be blown 
through several holes in the blow plate. A supple
m entary plate is secured under the blower plate into 
which the air outlet vents are fitted, thus allowing the 
a ir from the top of the box to  escape through narrow 
grooves between the two plates. This will eliminate the 
use of the top blower-plate which only adds bulk and 
weight to the core boxes. The horizontally-jointed 
boxes are blown through small steel tubes which are 
built into the structure of the box on to the profile of 
the core itself. The num ber of tubes required can only 
be determined by the shape of the core to be blown 
and the volume of sand required in  the core. The boxes 
arc of alum inium construction, and are reinforced with 
replaceable T-in. thick steel inserts and facing at all 
points which are subject to hard wear, i.e., the base 
of the boxes which get so much abrasion due to the 
sliding under the blower head, and the points which 
come in contact with the stops. Vertically-jointed boxes 
are adequately ribbed to give a good clamping surface 
and so prevent any straining of the boxes whilst under 
pressure. The horizontal types are supported with 
sturdier ribs which are so placed to give a perfect seal 
to the boxes and to prevent any distortion during the 
blowing operation.

Provision o f  Breathers
The location of the breathers in the core boxes is 

also governed by the shape of the cores and the position 
of the blowing tubes. Sufficient breathers to influence 
the flow of sand inside the box are placed a t points 
furthest away from  the tubes, and adjacent to any 
ribs or pockets which there may be in the make-up of 
the core box. Insufficient breathers o r any resistance 
to the free flow of air through the box will tend to

*A n  e n try  from  a  p rize  com petition  o rgan ised  by  th e  
L incoln b ran ch  of th e  In s ti tu te  of B ritish  Foundrym en .

create pockets of air inside the blower head, which will 
prevent the boxes filling with sand when blown.

Since the blown core is of higher permeability than 
that made by hand, many o f the cores produced on the 
blower will not require any form  of venting. F or the 
larger cores, several methods of venting are used. With 
the vertically-blown boxes, a vent plate is used which 
is made up of steel tapered pins secured to a thin metal 
plate. This is placed under the corebox before it is 
blown and removed before the box is taken apart.

W ith the horizontally-jointed boxes, two methods are 
u sed :—  (1) a vent rod is passed through a m etal bush 
which is let into the structure at one end of the box, 
and is secured into a recess at the opposite end. The rod 
is withdrawn immediately after blowing the core, while 
the box is still under the machine, and (2) tapered wires 
are placed into small grooves on the joint face before 
the box is assembled ready for blowing, and are with
drawn after the cores are turned out into the cradles. 
W here reinforcing irons are used in the cores, they 
are supported in the box by small round pillars which 
are set up in the bottom  half of the box. A ny wires 
which may be used must be offset to the blowing tubes, 
thus avoiding any obstruction to the flow of the sand 
entering the box.

The blowing head should not be too large in com
parison with the cores to be blown, for, with too large a 
head it will be necessary to install a metal insert inside 
the head to reduce the area of the blowing plate, and to 
give a lead to the flow of sand towards this blowing 
hole. The sizes of the blowing holes in the plates are 
strictly determined by those in the core boxes, and 
should not be any larger, as this will tend to impede 
the flow of sand into the box, and so cause tunnelling 
in the blower head. T o ensure the true location of the 
boxes under the blower head so that the holes in the 
plate line up with those in the boxes, stops are fitted in 
position underneath the blowing plate.

Design Requirements
In the designing of core boxes fo r the blower machine, 

much consideration should be given to standardisation 
wherever possible, i.e., height o f the horizontally-jointed 
boxes and width of the vertical ones. This will save 
much time in machine adjustments when changing from 
one job to another. Also, a series of boxes containing 
different core impressions, can be included in the cycle 
of boxes used at any one time on the machine. The 
joints of the boxes should be stepped or baffled to create 
a perfect seal and prevent any sand penetrating the 
joints, thus adding life to the box. The loose pieces 
must be a perfect fit and be so designed as to resist 
any sand infiltration into the cavity around them which 
may cause them to stick. Considering the rate at which 
the operators will be expected to handle the boxes, the 
aim must be to design a core box which will be easy 
to handle, and not too heavy, thus eliminating any 
excessive fatigue of the operators which would result 
in loss o f production. The blowing tubes should be 
set in. proud above the top of the boxes to ensure 
a perfect seal to the blower head.

F or successful core-blowing production, checking of 
the following points is essential: —

(1) Cleanliness o f breathers and boxes; (2) immediate 
replacement of damaged breathers; (3) constant a ir pres
sure; (4) side clamps to be m aintained at a  high level 
of efficiency; (5) regular check of loose pieces and re
placement when worn; and (6) replacements o f metal 
facings a t points which may throw the blowing holes 
out o f true.
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News in Brief
A t  a c o s t  o f  £9,000, Stewarts and Lloyds, Limited, 

arc to erect a new canteen and a new drawing office 
at Phoenix Works, Ruthsrglen, Glasgow.

T h e  Bo a rd  o f  T ra d e  has announced that there will 
in future be no restrictions on the use of paper for 
advertising circulars and trade catalogues.

W o o d en  pa t t e r n s  to the value of about £500 were 
destroyed recently by fire at a stores of the Brightside 
Foundry & Engineering Company, Limited, Ecclesfield, 
Sheffield.

J ohn  W ig h a m  &  So n s , L im it e d , ironfounders and 
shiprepaircrs, of Sunderland, are being wound up 
voluntarily. Mr. R. Lofthousc, 18, John Street, Sunder
land, is the liquidator.

P r e se n t a t io n s  h a v e  b een  m a d e  to over 100 em
ployees of Thos. Summerson & Sons, Limited, and 
Summerson’s Foundries, Limited. Darlington, with 25 
years’ or more service.

E n te r t a in ed  a t  a so c ia l  last Monday by the direc
tors of Thos. W. Ward, Limited. Sheffield, were over 
300 members of the Perm anent Way Institution, which 
is holding its convention in the city.

T h e  R e p u b l ic  o f  I rela n d  imported iron and steel 
and manufactures (excluding cutlery and machinery) 
to a total value of £684,672 in May, against £588,564 
in the corresponding month of 1949.

A s e v e n -day  s t r ik e  of some 500 foundrymcn em
ployed by David Brown-Jackson, Limited, Salford 
(Lancs), ended on July 10, when the employers agreed 
to confer with union officials on the retiming of certain 
jobs.

A s it e  in Birmingham Road, West Bromwich (Staffs), 
has been acquired by W. & T. Avery, Limited, weigh
ing-machine m anufacturers, of Birmingham, for the 
purpose of the erection of a showroom, an office, and 
a repair workshop.

W it h  a to t a l  of 6,240 years’ service between them, 
348 employees of John Thompson, Limited, Ettings- 
hall, W olverhampton, have received presentations. 
Since 1924 a total of 97,000 years’ service has been 
recognised in this manner.

T e e s  im p o r t s  of Continental iron and steel scrap 
during the second quarter of 1950 totalled 74,000 tons 
and in the first quarter 80,000 tons, an aggregate of
154.000 tons for the half-year. This is believed to be 
a record for any half-yearly period.

T h e  S o c iety  o f  I n v e n t o r s ’ annual exhibition, “ Pro
totypes into Products,” will be held at the Typographi
cal Institute, Bath Street, Birmingham, from September 
2 to 9. Full details may be obtained from Mr. B. T. 
Clark, 244, Stoncy Lane, Yardley, Birmingham.

K ir k st a l l  F o r g e  E n g in e e r in g , L im it e d , acquired 
just over a year ago fhc whole of the share capital of 
Kirkstall Forge, Limited. In order to simplify the 
administration. Kirkstall Forge, Limited, were liqui
dated on June 30, and the whole of their assets and 
undertaking have been transferred to Kirkstall Forge 
Engineering, Limited, which became the operating 
company as from July 1.

T h e  b .e .a . has received the consent of the M inister 
o f Fuel and Power to develop four new power stations 
to their full capacity. Three of the stations will each 
have a total installed capacity of 180,000 kW. when 
completed. They are at East Yelland, near Barnstaple 
(Devon); Connah’s Quay, in Flint; and Acton Lane, 
Willcsden, London. The fourth station, at Brighton, 
when completed, will have a total installed capacity of
330.000 kW.

In  accordance w it h  a statement made by the Chan- 
celloCYif the Exchequer in the House of Com m on last 
Tuesday, the Board of T rade announces that existing 
open general licences issued in connection with the policy 
for the liberalisation of trade have been extended to 
Belgium, Luxemburg, and the Belgian Congo, with 
effect from July 17. This will result in a large range 
of goods from  these countries being freed from  im port 
licensing restrictions.

T h e  N u f f ie l d  F o u n d a t io n , established by Lord N uf
field 10 years ago, has made a grant of £25,000 to the 
New South Wales University of Technology to endow 
a Nuffield Research Chair of Mechanical Engineering. 
This is the first of the grants which the Foundation in
tends to make for research at Dominion universities 
and similar institutions in the British Commonwealth. 
Travelling fellowships arc being offered to the new 
Dominions of India, Pakistan, and Ceylon.

A c c o r d in g  t o  the Economic Co-operation Adminis
tration mission in London, the United Kingdom received 
authorisations for $9,500,000 worth of crude oil and 
petroleum products and S 10,500,000 worth of copper 
and aluminium during May. Total M arshall-aid 
authorisations for Britain during the month were 
$24,200,000—the second largest sum earm arked in M ay 
for any country in the European Recovery Programme.

T h e  L o w  W a lk e r  s h ip y a r d  of Sir W. G. Armstrong, 
W hitworth & Company, Limited, Gateshead, is being 
offered for sale for development for a new industry. 
The yard was closed some years before the war by 
N ational Shipbuilders’ Security, Limited, but, unlike 
other yards taken over, was not scrapped. In 1940 it 
was reopened by the Tyne branch of Shipbuilding C o r
poration, Limited, and between then and 1947, when it 
launched its last ship, 36 vessels were built.

W est German Iron and Steel Output
From  724,763 m etric tons produced in May, pig- 

iron output in Western Germany rose to 761,352 tons 
during June. The output of steel ingots and cast
ings increased from 936,931 tons to 1,004,770 tons. 
The provisional output figure fo r steel ingots and cast
ings during the first half of this year is 5,670,000 metric 
tons.

Satisfaction is expressed by West German indus
trialists at the recent lifting of the steel embargo for 
deliveries to the Eastern part o f Germ any and the 
consent of the Allies for Western Germ any to revive 
her trade with the countries o f South-Eastern Europe. 
It is believed that the steel embargo never was really 
effective and that, for instance, West German steel 
delivered to Holland eventually found its way to 
Eastern Germany, who became a favourite customer 
to other countries while the West G erm an steel em 
bargo lasted.

On this occasion, the total iron and steel requirements 
o f Eastern G erm any in 1950 are stated to be from
1.200.000 to 1.300.000 metric tons. Of this total, it 
appears that W estern Germany will supply 200.000 
tons (including some 150,000 tons already delivered);
300.000 tons will be produced within Eastern Germany; 
between 600,000 and 700,000 tons will come from 
Russia, and some 100,000 tons from  o ther countries, 
such as Poland, Austria, Czechoslovakia, H olland (re
exporting West G erm an material), and Britain (probably 
via Sweden).

It is also stated that the em bargo has caused heavy 
losses to the West G erm an iron and steel industry, 
partly because o f the foreign competition decribed 
above and partly because the initial stages o f production 
to Eastern G erm any’s specifications had been com
pleted, thus making the finished products unsaleable 
elsewhere.
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Book R eviews
The Properties of Metallic Materials at Low Tempe

ratures. By P. Litherland Teed. Published by 
C hapm an & H all, Limited, 37. Essex Street, Strand, 
London, W.C.2. Price 21s. net.

The principal emphasis of this study is on mechanical 
properties of metals and alloys' a t low tem peratures; it 
will be valued primarily, therefore, by structural and 
mechanical engineers, but metallurgists will find it of 
considerable interest. The A uthor summarises and 
unifies the extensive but scattered information on the 
subject, digesting results reported by previous investi
gators and presenting them in convenient tabulated form. 
Two preliminary chapters outlining general principles 
introduce a comprehensive treatm ent o f the behaviour 
a t sub-atmospheric tem peratures of steels, magnesium 
alloys, aluminium, copper, nickel, zinc, tin, lead and 
their alloys. The A uthor also discusses the crystal 
structure of metals and alloys in relation to their pro
perties a t low  temperature. Im pact strength o f steels 
and the mechanism and value o f notched-bar tests re
ceive detailed attention, and the occurrence of notch 
brittleness at low tem peratures is explained. The need 
for experim ent in cases where positive evidence is lack
ing is urged throughout the work. Foundrym en will be 
disappointed that cast iron receives no mention in this 
volume. The limited, but nevertheless im portant, infor
m ation available on the low-temperature properties of 
this m aterial appears to have been completely over
looked.

Engineers and designers will find this a useful refer
ence work. The information it contains could be ob
tained previously only by an  arduous search of the 
literature. The interpretation of the results is excellent, 
and the layout commendable. The text is illustrated by 
45 tables; extensive bibliographies are givcm a t the end 
of each chapter.

G. N . J. G.

Conference on Foundry Steel Melting. Published by 
the British Iron  and Steel Research Association, 
11, Park Lane, London, W .l. Price 10s.

The f o u n d r y  tr a d e  jo u r n a l  printed a sum mary of 
the outstanding features of this conference immediately 
after its conclusion, but to receive the full benefit, 
recourse to this brochure must be made. The outstand
ing merit of the book is the inform ation disclosed as 
to the use of oxygen in steel melting. Mr. M artin’s 
little “ sermon ” on productivity was in the best 
“ M artinesque ” style, which means “ pep,” pungency 
and philosophy. O ther Papers which appealed to us 
were Mr. A. C. Brearley’s review of foreign practice 
and Mr. F. N . Lloyd’s short Paper on costing the m elt
ing process. The latter settled the point from  the cost 
aspect, but the furnace must be still subservient to 
the moulding floor.

Definitions and Formula; for Students—Metallurgy
(4th edition). By E. R. Taylor. Published by Sir 
Isaac Pitman & Sons, Limited, Parker Street, 
Kingsway, London, W.C.2. Price Is.

This little book is very good value for money, the 
only difficulty is the sending o f a shilling by post unless 
one includes the purchase o f a postal order when pro
curing others fo r the pools. Of course, in a  m atter 
o f 43 pages, it  is not possible to make the list 
exhaustive, but the selection o f definitions is quite good 
and the reviewer recommends the book to students.

C en ten a ry  c el eb r a t io n s  at South Shields will include 
an industrial exhibition covering 20,000 sq. ft.

Board Changes
V e r it y 's , L im it e d —M r. C. K. Pitt has resigned from 

the board.
B r it is h  O x y g en  C o m pa n y , L im it e d — Mr. E. Carnegie 

has retired from  the board.
G u e s t , K ee n  &  N e t t l e f o l d s , L im it e d — Lt.-Col. 

The Hon. C. H . C. Guest has resigned from the board.
J o h n  B r o w n  &  T h o s . F ir t h  (O v e r se a s), L im it e d —  

Sir Frank H. N ixon, who joined the board in 1946, 
has resigned as a director.

H en r y  M e a d o w s , L im it e d —M r. H . O . Field, a 
form er chief oil-engine designer for Tangyes, Limited, 
has been appointed a  director and general manager.

J o h n  B o l d in g  &  S o n s , L im it e d —M r. Joseph Edmund 
Grove, a  joint managing director, has been appointed 
chairman to succeed the late Mr. A lbert Edward Crap- 
nell. Mr. Grove has been a director and associated 
with the company for 16 years.

S w a n , H u n t e r  &  W ig h a m  R ic h a r d so n , L im it e d —  
Mr. P. L. Jones, m anager of the Neptune W orks, has 
been appointed a director. A  director of the Wallsend 
Slipway & Engineering Company, Limited, Mr. Jones 
is a vice-president of the Institution of Mechanical En
gineers and a member of council of the North-East 
Coast Institution of Engineers and Shipbuilders.

1951 Exhibition in Glasgow
Glasgow’s contributions to the 1951 Festival of 

Britain will include an exhibition at Kelvin Hall tell
ing the story of the development of power during the 
past 100 years and which will also be a tribute to 
British heavy engineering. Mr. Basil Spence, who was 
responsible for the Britain Can M ake It and the Scot
tish Enterprise exhibitions, is the architect o f the exhi
bition.

On entering the exhibition, the visitor will be con
fronted with two spectacular settings representing coal 
and water, the two main sources of power. From  here, 
he will proceed through a series of sections, illustrating 
the development of iron and steel, steam, electricity, 
railways and shipbuilding, and hydro-electricity. The 
tour will culminate in the H all of the Future, symbolis
ing the development of the power of the future derived 
from the a t o m . _________________

Recent Shipbuilding Orders
Among recent shipbuilding orders announced are the 

follow ing;—
F e r g u so n  B r o s . (P o r t  G l a s g o w ), L im it e d — Two 

tugs for the Clyde Shipping Company, Limited, Glasgow.
G o o le  S h ip b u il d in g  &  R e p a ir in g  C o m pa n y , L im it e d  

—It is understood that a contract fo r a cargo motorship 
of 1,200 tons dw. has been taken over by Coast Lines, 
Limited.

F u r n e s s  Sh ip b u il d in g  C o m pa n y , L im it e d , Haverton 
Hill-on-Tees, Billingham (Co. Durham)— A m otor 
tanker of 24,850 tons for London & Overseas Freighters, 
Limited. Six similar vessels are either on order o r being 
built for other owners.

Belgian Foundry Association
At the annual general meeting of the Association 

Technique de Fonderie de Belgique, Mr. Commings. 
the retiring honorary secretary, was presented with an 
inscribed pewter pot cast from an eighteenth-century 
mould forming an exhibit in the W alloon Historical 
M useum at Liège. The retiring president, M r. René 
Deprez, was also the recipient of a presentation. It 
took the form of a bell, cast in the well-known foundry' 
of Marcel Michiels of Tournai. The meeting was fol
lowed by a luncheon party at the Hotel Wiser, Liège.
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Iron and Steel Institute N ew  Catalogues
The Council o f the Iron and Steel Institute have 

accepted an invitation from  the West o f Scotland 
Iron and Steel Institute to hold a special meeting in 
Glasgow from Tuesday to Friday, September 12 to 15, 
1950. The Lord Provost of Glasgow has kindly agreed 
to be patron. Reception, executive and ladies’ committees 
have been formed the chairmen being Sir Andrew 
McCance, Mr. W. Barr (president o f the West of Scot
land Iron and Steel Institute) and Lady McCance. Mr. 
P. W. Thom as, secretary of the West of Scotland Iron 
and Steel Institute, has consented to be honorary secre
tary; Mr. R. A. Hillis, of Colvilles, Limited, is helping 
with the arrangements in Glasgow.

The first morning will be devoted to a technical 
session, which will be held jointly with the West of 
Scotland Iron and Steel Institute. In the afternoon one of 
the following works may be visited: — Stewarts andLloyds, 
Limited, Clydesdale W orks, Mossend; Clyde Alloy Steel 
Company, Limited, Motherwell; G. & J. Weir, Limited, 
Cathcart; Albion Motors, Limited, Scotstoun. On 
Wednesday, following a joint technical session, one of 
the following visits may be undertaken, with lunch at 
the w orks: -—W. Beardmore & Company, Limited, Park- 
head; Lanarkshire Steel Company, Limited, Mother- 
well; Babcock & Wilcox, Limited, Renfrew; R. B. Ten- 
nent. Limited, and Lam berton & Company, Limited, 
Coatbridge. On Thursday morning, September 14, one 
of the following works may be v isited:—Colvilles, 
Limited, Clyde T ron Works, Cambuslang; Colvilles, 
Limited, Clydebridge Steel W orks, Cambuslang; Har- 
land & Wolff, Limited, Scotstoun; Duncan Stewart & 
Company, Limited, Bridgeton. Alternatively, one of the 
first two works may be visited in the afternoon, or Col
villes, Limited, G lengarnock, or Anderson, Boycs & 
Company, Limited, Motherwell. An all-day excursion 
on the Clyde in s.s. Queen M ary II will include a visit 
to John Brown & Company, Limited, on the Friday.

U.K. Trade in June
The provisional value of United Kingdom exports 

was £175.9 million in June, a  month of only 25 
working days. Adjusted to a standard month of 26 
working days, the figure would be £182.9 million, or 
slightly above the record May total of £182.6 million.

Im ports were valued provisionally a t £238.6 million 
and re-exports a t £6.2 million, the excess of imports 
(valued c.i.f.) over exports and re-exports (valued f.o.b.) 
being £56.6 million, making the adverse visible balance 
for the first half of this year £220.5 million, compared 
was £199.1 million in the same period in 1949 and 
£230.4 million in July-December, 1949.

The value of imports in June was the highest on 
record. Last year im ports rose to a peak in June and 
the pattern for this year has been very similar, although 
the rise in the last three months has been rather steeper 
than in the same period a year earlier.

Engineers Favour Arbitration
The result of the ballot on the engineers’ claim for 

a  £1 a week wage increase was announced at a meet
ing o f the Executive Council o f the Confederation of 
Engineering and Shipbuilding Unions a t Y ork last 
Thursday. I t showed that 111,048 votes were cast in 
favour of strike action and 326,233 for arbitration.

Electric Furnaces. Birlec, Limited, o f T yburn Road. 
Erdington, Birmingham, 24, have sent us two 
catalogues, both very well presented. One covers the 
subject of vertical forced-air-circulation furnaces so 
extensively used for the hcat-treatment o f light-alloy 
components and the second for larger batch-type heat- 
treatm ent furnaces, and into this category enters 
vitreous enamelling furnaces. It is not as generally 
well recognised as it should be. that the electric-furnace 
designer, because of his essentially neat productions 
has had a profound and beneficial impact on the de
sign of industrial furnaces generally. Before the 
electric furnace the average metallurgical plant de
veloped bulges, and had the shapelessness o f a derelict 
country cottage. H appily the challenge has been 
taken up—and usually successfully—by all furnace 
designers. In these two catalogues, especially in the 
one dealing with batch-type furnaces, reliance has been 
placed on photography, with very worthwhile results. 
In the forccd-air-circulatio-n-furnace booklet a full 
technical description of the p lant and process, together 
with a pyrometric, chart of a charge progress recorder, 
has been included. With these two booklets, there was 
a third one, which issues an invitation to visit the 
works. It sets out the names of the chief personnel, 
and details by diagram and letterpress the services 
which are accorded to all visitors who are deemed by 
the hosts invariably to be v . i .p . s .

Foundry Plant. No fewer than thirteen pamphlets 
have been received from the G ibson Engineering 
(Sales) (Pty.). Limited, of 29 to 33, Wilson Street, Red- 
fcrn, Australia. Seven deal with moulding machines, as 
would be expected, for the firm claims that 80 per 
cent, of those installed in Africa, Australia and New 
Zealand are o f this make. A  feature o f the majority 
of the machines is the absence of foundations, which 
works ou t well in. a mechanised foundry where an 
underground spill conveyor is envisaged. In  the coreshop, 
there are a hand-operated jolt-roll-over machine; a 
“ sausage ” machine; a simple core-sand mixing machine 
and two types of very interesting core blowers. The 
simple one. known as the “ Blowmatic,” requires an air 
pressure of 60 to 80 lb. per sq. in., and incorporates 
but four moving parts. I t is surm ounted by a detach
able sand container, uses a standard control valve, 
and only necessitates finger-tip operation. T he second 
—the “ Drawmatic ”—also has but four moving parts, 
but, in addition, features an autom atic draw. Finally, 
there is a catalogue covering vibrators. The leaflets 
and brochures have not been standardised as to either 
size or layout, but in general reach a high level and 
equal those emanating from the home m anufacturers.

Nickel Aluminium Bronze Castings. The Mond 
Nickel Company, Limited, Sunderland House, Curzon 
Street, London, W .l, have just issued a m ost useful 
brochure on this alloy, which is covered by B.s. 1400. 
AB2-C. It is an alloy which gives a minimum tensile 
strength of 40 tons per sq. in. associated with a  mini
mum elongation o f 12 per cent. The brochure, which 
is well illustrated, carries a quantity o f technical data 
as to mechanical properties under various conditions— 
including fatigue, corrosion and erosion resistance, 
those a t high and low temperatures, as well as details 
regardng machinery, welding, brazing and soldering. 
The part which will be best appreciated by our readers 
is contained in the last four pages, which are  fu ll of 
good practical advice as to how to handle the alloy 
in the foundry. This brochure is of the usual high- 
grade standard to be associated with “ Nickel ” 
publicity.
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Publications R eceived
T.I.’s Handbook for Supervisors. Published by Tube 

Investments, Limited, The Adelphi, London, 
W.C.2.

Since the war, a veritable library has come into 
being on the im portant subject o f human relations. 
Most of the material is a repetition o f what has pre
viously been written, but each contribution has its own 
psychological twist. In the book under review, there 
is set out in  tabular form , using a minimum of words, 
the duties o f the chargehand, the foreman and the 
superviser. If these precepts be followed, there is no 
need for further diatribes on the subject. Everybody 
can instance additional attributes desirable in the 
mental make-up of a foreman. One for instance we 
could cite is that where amongst the employees there 
are “ spivs,” then the foreman m ust be still quicker 
“ on the u p ta k e ” to comm and their respect—-that is, 
if they can possess such a quality. However, the 
majority of works, except for wartime, arc  free from  
this type of individual. With a norm al staff, however, 
such m atters never arise.

I t should be understood that this is a m anual for 
the staff o f the Tube Investments, Limited, and so there 
are included details o f a  works pension scheme and 
much m atter o f this description. Wisely, the book is 
o f a loose-leaf type so that additional m atter can be 
added from tim e to time. A  useful feature is the 
inclusion o f references to im portant Acts of Parlia
ment affecting the work of supervisors. The reviewer 
compliments those responsible for this publication.

Guide to industrial Film Making. Prepared by the 
British E lectrical and Allied M anufacturers 
Association and the British Engineers’ Associa
tion, and published from  36, Kingsway, London, 
W.C.2, and 32, Victoria Street, London, S.W1. 
Price 2s.

Any concern envisaging the creation of an  industrial 
film would be well advised to procure a copy of this 
brochure, as there are no fewer than 19 steps to take 
between start and finish. M oreover, there are  a 
number of snags in the business such as the demands 
o f the Performing Rights Society. Still if the job is 
worth doing, it is worth doing well, for a poor indus
trial film is no advertisement. Among the worthwhile 
features in the brochure is a glossary of the terms 
used. The estimates of costs make interesting reading 
as the cam eram an gets m ore money than his director !

Wie wcrdc Ich Gicsserei-Ingenieur? (why should I be 
a  foundryman?). Issued by the Rheinish-West- 
fiilisçhen Technischen Hochschale, Aachen.

This booklet has been written by Professor 
Piwowarsky with the- object o f  informing potential 
students o f the opportunities for successful careers 
open to those who graduate a t the school under his 
direction. Information is given as to the industry to 
be serviced, the nature and cost o f  the tuition given, 
and the social activities available.

Classified Handbook of Members and their Manufac
tures. 21st (1950) Edition. Issued by the British 
Engineers’ Association, 32, Victoria Street, 
London. S.W .l.

This stoutly-bound, well-presented annual is in the 
main sent abroad to engineers’ buyers. Regarded from 
this angle, it is a  most useful book as, by advertisement 
and listing, engineering products are emphasised in a 
conimendably attractive manner.

Further Steel Output Record
Two further steel production records are announced 

by the British Iron and Steel Federation O utput in the 
first half of this year was 8,309,000 tons, which estab
lished an all-time record fo r any six-monthly period. 
I t was 351,000 tons higher than the previous best half- 
year, which was the first half o f 1949. The June output 
was the highest ever reached in that month. Production 
last month was a t an annual rate o f  16,249,000 tons, 
compared with the previous best—-15,645,000 tons in 
June, 1949.

Pig-iron output last m onth was at an annual rate of
9,474,000 tons, this comparing with 9,664,000 tons a 
year ago.

The latest steel and pig-iron production figures (in 
tons) com pare as follow with earlier returns:—

Pig-iron. Steel ingots and 
castings.

Weekly
average.

Annual
rate.

Weekly
average.

Annual
rate.

1950—May 
June
1st half-year ..

185,500
182,200
184,800

9.040.000
9.474.000
9.011.000

319,200 
312,500 
319,G00

10.597.000
10.249.000
10.019.000

1949—May 
June
1st half-year ..

1S6,500 
185,800 
181,000

9.700.000
9.004.000
9.442.000

315,000
300,900
305,700

10.409.000
15.045.000
15.897.000

U.S. Non-ferrous Metal Industries
The productivity team  from  the U.K. non - ferrous 

metal industries, which is in the U nited States, has 
completed half the tour arranged by the Anglo- 
American Council on Productivity. Eleven factories 
had been visited by the end of June in the four States 
o f New York, Pennsylvania, Ohio, and Michigan.

Among the first impressions reported to have been 
derived by the team from  the American factories are 
the follow ing: —The attention given to time and motion 
study with the acquiescence of the workpeople; the con
tinuity of machine operation; excellent and attractive 
packaging of goods; the educational standard of the 
younger American workers; an easily comprehensible 
wage structure; concentration on standard lines; effi
ciency of the small factories; photography for work 
study; the American w orker does not exert m ore physi
cal effort than his British counterpart, but works more 
continuously and is assisted by better mechanisation.

J. Stone and Company
It is proposed by J. Stone & Company, Limited, 

Deptford, London, S.E.14, to incorporate as wholly- 
owned subsidiary companies two new companies to be 
known as J. Stone & Com pany (Charlton), Limited, and 
J. Stone & Company (Deptford), Limited. The foundry 
and marine sections will be transferred to the Charlton 
com pany and the electrical engineering section will be 
transferred to the D eptford company.

The new companies will commence to operate from 
December 31, 1950, and the parent company will be 
come a holding company, the name of which is intended 
to be changed to J. Stone & Com pany (Holdings), 
Limited, with effect from  December 31, 1950.

T h e  F o r d  M o to r  C o m pa n y , L im it e d , Dagenham 
(Essex), established a new production record last month 
with an  output of 18,765 cars, commercial vehicles, 
and tractors, which brings the total for the half-year to 
100.890 vehicles, compared with 151,793 produced 
during the whole of 1949. The company’s £12,000,000 
re-equipment programme is steadily progressing.
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STANTON

Stanton Machine-cast Pig Irons are dean-melting 

and economical in cupola fuel.

All types of castings are covered by the Stanton 

brands of pig iron, including gas and electric fires, 

stoves, radiators, baths, pipes, and enamelled 

products generally ; repetition castings requiring a 

free-running iron, builders’ hardware and other 
thin castings. F O U N D R Y  P I G  I R O N
Other grades of Stanton Foundry Pig Iron possess 

the necessary physical properties and strength 

ideal for the production of fly-wheels, textile 

machinery, etc.

Stanton Foundry Pig Iron in all grades is also 

available in sand cast form.

W e welcome enquiries on foundry problems and 

offer free technical advice.



80 FOUNDRY TRADE JOURNAL JU LY  20, 1950

Company News
The information under this heading has been 

extracted from  statements circulated to shareholders, 
speeches made a t annual meetings, and other announce
ments.

Butterlcy Company, Limited:—The company has 
received compensation in full in respect o f its main 
line wagons, and a capital profit of £264,036 has 
accrued. It is proposed to distribute £252,000 of 
this to the shareholders, representing 14 per cent, on 
the ordinary stock, and it is advised th a t this pay
ment will not a ttract either income tax or surtax.

The issue of £2,000,000 of Coal stock, referred to 
in the directors’ report, w as made on June 16. The 
stock has been realised, and  the effect has been to 
turn  a deficiency of current assets of approximately 
£300,000 into a balance of some £1,700,000. Further 
sums of cash and issues o f stock on accbun.t of com 
pensation wifi continue to  be received. The board 
considers that the tim e has come fo r a modification 
of the capital structure o f the company, and, there
fore has under consideration a scheme to  reduce the 
paid-up ordinary stock.

Mr. E. Fitzwalter W right told the shareholders at 
the annual meeting that at the engineering works at 
Butterlcy and Codnor Park a still further increase in 
output had been obtained, and  sales from  these two 
works reached a record figure of just under £2,000,000.

Glacier Metal Company, Limited:—The directors 
announce that permission is being sought to erect 
buildings which will increase the floor space of the 
London factories by some 10 per cent., in order to 
provide more space in the production shops, better 
storage facilities fo r raw  material and work in pro
gress, and new premises for the research and engi
neering development staff. It is hoped that the addi
tional space m ay be available before the end o f the 
financial year (February 28, 1950). Since the last 
annual report, the order position at the com pany’s 
Kilm arnock factory has improved very considerably, 
and the factory now employs just over 500 people. 
Negotiations are in progress with Scottish Industrial 
Estates to double the size of the factory. The exten
sion when built will provide for the installation of 
certain continuous processes, some of which will be 
transferred from London.

Universal Grinding Wheel Company, Limited:—
An extra-ordinary general meeting of the company will 
be held on July 27 to consider proposed new articles 
o f  association. The directors point out that thev do 
not involve any m aterial alterations in the rights of 
either class of stockholder but draw attention to the 
provision authorising the establishment o f schemes 
fo r employees’ shares and  specifying restrictions to be 
attached to such shares, and the proposed reduction 
in a director’s share qualification from £1,000 to 
£ 100.

Triplex Foundry, Limited:—New mechanised mould
ing plant is now alm ost ready to  go into operation 
and, in addition to the m anufacture o f  the castings 
required for the company’s own production, the chair
man. M r. H. E. H ind, says tha t there is every prospect 
of receiving orders for other castings which should 
utilise it to full capacity. It is not anticipated that 
the full benefit will be felt in the current year, as 
there is still a  considerable am ount o f patternm aking 
to be carried out.

Sanderson Bros. & Newbould, Limited:—T h e  ch air
m an. M r. J. H a r o ld  B rd w n , says that 1949 was a 
y ear o f  increased sales, despite th e  con tin u a tio n  o f 
various restric tions on  trad ing  in the  fo rm  o f con tro ls.

licences, quotas, etc. ?‘ I m ust add, however, that there 
are definite indications that the seller's m arket which 
has existed fo r so long in  steel has virtually gone and 
an increasing amount o f severe competition is being 
experienced, particularly in quality steels.”

Allied Ironfounders, Limited:—Demand was well 
maintained .in the year to March 31 last, and although 
the net profit was slightly less, the volume of turnover 
was higher than last year, says M r. J a m e s  Sh a w , the 
chairman. This lower ratio  o f proiit was mainly due 
to rising costs in wages and materials only partially 
covered by increased selling prices in certain sections.

George Turton, Platts & Company, Limited, drop 
forgers and stampers, of W incobank, Sheffield:—E xtra
ordinary and class meetings have been called for 
July 14 to consider the adoption of new articles. 
Among new provisions is a  declaration tha t preference 
shareholders will have one vote per share on a poll, 
a  m atter on  which the present articles are silent.

John Summers & Sons, Limited:—Underwriting 
arrangements are being made for a £5,000,000 deben
ture issue. The interest rate is 4 per cent, and the stock 
has been priced at 98. Subscription lists will open 
next Thursday. The stock will be redeemed a t par on 
June 15, 1975, with the option to the company_ to 
repay at any time on not less than three m onths’ notice.

Obituary
M r. R ich a rd  S o u t h e r t o n , who joined W. & T. 

Avery, Limited, weighing-machine m anufacturers, of 
Birmingham, when his father was a forem an there, has 
died a t the age of 94.

M r. N. G u n n , a director and secretary of M ullard 
Electronic Products, Lim ited, and  o f its associated 
companies, died suddenly on Friday last. He joined 
the M ullard Radio Valve Com pany as assistant to the 
managing director in 1924.

M r . H . O scR O Fr, a member of the governing 
council o f the N ational Association of D rop Forgers 
and Stam pers, and manager o f the drop-stam ping 
departm ent of G eorge T urton, Platts & Company, 
Limited, W incobank, Sheffield, died last week.

M r . E d w a r d  J. H a r d y , chairm an of Birficld Indus
tries, Limited, W itton, Birmingham, died on M onday 
a t the age of 76. H e w as founder and deputy-chair- 
man of Hardy, Spicer & Company, Limited, manufac
turers o f flexible and mechanical joint couplings, and 
chairm an of the Phosphor Bronze Company, Limited. 
H e was also on the board of Forgings & Presswork 
(Birmingham), Limited, and of the Laycock Engineer
ing Company, Limited.

Wills
H a r r i s o n , It. C., founder of I t. C. H a rriso n  & Sons

(B rassfounders), L im ited , L e i c e s t e r ....... £25,162
B i r d , P r a n k , a  director and secretary o f  t h e  Audley

E n g in ee rin g  C om pany, L im ited , N ew port (Salop) £9,966
W i l k i n s o n ,  W i l l i a m , fo rm erly  a  d irec to r of Ju d so n  A 

H udson, L im ited , eng ineers  a n d  m illw rig h ts , of
K eigh ley  (Y orks) ................................................................  £6,387

D i x o n ,  H . R ., a  d irec to r of th o  N orth -E astern .
M arine E n g in ee rin g  Com pany (1938), L im ited , 
W allscnd-on-Tync, a n d  of R ichardsons, W es tg a rlh
& Com pany, L im ited  .................................................... £39,444

J o h n s t o n ,  H . J .  C., c h a irm an  of th e  Leeds F irec lay  
Com pany, L im ited , Leeds, a n d  a  past-p residen t 
of th e  N a tio n a l F ed era tio n  of C lay In d u s tr ie s  a n d
th e  B ritish  C eram ic Society ........................................  £21,237

R o p e r , J .  B ., la te  a  d ire c to r of B rooker, Dore & 
Com pany, L im ited , m e ta l m erch an ts  and  
exporters, o f F enchurch  S treet, London, E.C.3, 
th e  G lyco M etal Com pany, L im ited , Fairfie ld , 
D roylsden (L ancs), and  H ursea l. L im ited , h e a tin g  
engineers, of R eg en t S treet, London. W .l ... £49,997
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W orkington Irons, m ade from particularly  p u re  hem atite o res , a re  e steem ed  
by  foundrym en for adm ixture with o ther irons to  im prove the quality and  
physical p ro p ertie s , especially  for ingot m ould castings, m achine castings, 
chem ical plant, etc. All W orkington irons a re  sup p lied  in m achine-cast form , 
free  from sand, saving coke in  the cupola, and  b e in g  most, convenient for 
handling and  m ixing.

W O R K I N G T O N  ¡ R O N  & S T E E L  C O M P A N Y
W  O R K I N G T O N  Telephone: Workington 206 Telegrams: “  Mosbay,”  Workington C U M B E R L A N D

Branch o f The United Steel Companies Limited

®  W. 78

WORKINGTON FOUNDRY IRONS
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Company Results
(F i g u r e s  fo r  p rev io u s  gear  i n  b r a c k e t s . )

W H IT E H E A D  IR O N  & S T E E L  COM PANY—F in a l d iv idend  
■of 171%, m a k in g  30% (sam e).

HAM M OND LA N E FO U N D RY  COM PANY—D ividend of 
24%, m ak in g  15% fo r tlio  15 m onths ended M arch 31.

D A R L IN G T O N  & SIM PSO N  R O L L IN G  M IL L S -N e t  profit 
fo r the  y e ar to M arch 31, a f te r  a l l  charges, in c lud ing  ta x a 
tion , £74,369 (£92,446); to general reserve, £32,600 (£45,000); 
div idend of 9% (sam e); forw ard , £43,792 (£42 871).

W. G. A LL EN  & SONS (T IP T O N )—N ot profit for th e  year 
to  M arch 31, £21,075 (£21,818); final d iv idend  of 74%. m a k in g  
10% (sam e); w ritten  off land  an d  bu ild ings, £365 (£1,666); 
general reserve, £9,000 (£11,000); ta x a tio n  eq u alisa tio n  reserve, 
£2,500 (n il); forw ard , £8,770 (£8,376).

ASSOCIATED B R IT IS H  E N G IN E E R IN G —N et profit for 
th e  y e a r  to  M arch 31, a f te r  ta x , £45,699 (£45,631); to  general 
reserve, £50,000 (n il); filial d ividend of 10%, m a k in g  16%, 
■on c ap ita l increased  by £32,000 (ono p ay m en t of 12% on 
sm aller c a p i ta l) ; forw ard , £18,616 (£48,079).

A L L IE D  IR O N  FO U N D E R S—G ronp tra d in g  profit to  M arch 
31, £1.714,598 (£1,712,948); balance, £746,510 (£789,636, plus 
£2,720 ba lances in  subsid iaries’ accoun ts  b ro u g h t in ) ; to  de
velopm ent roscrve, £150,000 (n il) ; general reserve, £452,210 
( £ 60.000); reserve fo r rep lacem en t of fixed asse ts, n il 
(£200,000); stocks reserve, n il (£150,000); pensions reserve, nil 
(£50,000); final d ividend of 74% (10%), m ak in g  124% (174%) 
on la rg e r  c a p i ta l; forw ard , £513.401 (£575,003).

F R A N C IS  M ORTON & COM PANY—N et profit for th e  y e a r  
ended M arch 31, £44,796 (£31,980); final d ividend of
174% (124%), m a k in g  25% (20%); over-provided fo r ta x a tio n , 
£259 (£3,697); re fund  of w ar risk s  insurance  prem ium s, n il 
(£573); to  reserve for doferred  ta x a tio n  lia b ility , due to 
in itia l allow ances, in  respect of previous years, £3,800 (n il); 
fu r th e r  p la n t an d  m ach inery  deprecia tion , £2,000 (n il) ;  b u ild 
in g s  dep recia tion , £4.000 (n il); general reserve, £10,000 
(£15.000); forw ard , £56,581 (£54,701).

IVH ESSO E—T rad in g  profit to  M arch 31, £215,349 (£347,485); 
ne t profit, £79,762 (£126,550); cost of now c ap ita l issno, £6,410; 
tra n s fe r  from  share  p rem ium  account, £3,641; p rovisions no 
longer requ ired—ta x  n il (£45,000), deferred  re p a irs  nil (£5,787); 
to  reserve fo r w orks past-serv ice pensions, £15,000 (n il); bu ild 
in g s  a n d  p la n t rep lacem en t roservo, m l (£50,000); general 
reserve, nil (£75,000); final d ividend of 15%, m a k in g  20%, on 
£500,000 cap ita l (final div idend of 30%, m a k in g  40%, on  
£200,000); forw ard , £53,929 (£52,436),

F . H . L L O T D  & COM PANY—G roup tra d in g  profit for 
th e  v c a r  ended M arch  31, £315,559 (£273,698); n e t profit, 
£156,182 (£132.872 pins £3.443 provision by subsid ia ry  no
longer requ ired ); to  provision fo r incom e tax , 1948-49, nil 
(£21,134); general reserve, £75,000 (£27,064); reserve for in 
creased  cost o f rep lacem en t of fixed asse ts, £25,000 (£50,000): 
d iv idends to ou tside  in te res ts , £412 (£447); div idend of 124% 
(10%); forw ard . £56,936 (£35,679), of w hich  £36,236 (£22,985) 
is  a t tr ib u ta b le  to  ho ld ing  com pany.

AM BROSE SH A R D LO W  & COM PANY—T rad in g  profit to 
M arch 31, £251,443 (£196,878, in c lud ing  £168 in te re s t on tax- 
reserve certifica tes, £1,461 in te re s t on w ar-dam age  claim , an d  
£4,697 excess of w ar dam age  recovery over book va lue  of 
a sse ts  destroyed); n e t profit, £173,621 (£106,546, plus £66,000 
a d ju s tm e n t to  value of w ork in. p rog ress); to  stock  reserve, n il 
(£66,000); ad d itio n a l cost of rep lacem en t of fixed asse ts , £50,000 
(sam e); general reserve, £100,000 (£30,000); final div idend of 
10%,. m ak in g  124% (sam e); forw ard , £34,661 (£30,290).

PE A SE  & P A R T N E R S —G roup tra d in g  p rofit for th e  year 
t o  M arch 31, £274,266 (£257,120); investm en t incom e, etc., 
£53,765 (£71.996); in te rim  incom e under tile  Coal Act, 1946, 
nil (£240,855); in te rim  incom e under tile  Coal Act, 1949, 
£100,177; re ta in ed  in subsid ia ries’ accounts £2,393 (£72,437), 
P ease  A P a rtn e rs  £131,955 (£159,352); fu tu re  ta x a tio n  of sub
sid ia ries, £40,000 (n il); p reference dividend, nil (£34,100); 
•ordinary d iv idend, £71,977 (£95,969) ; fo rw ard—subsid ia ries  
£442.711 (£480.318), Pease  A P a r tn e rs  £409,602 (£349,624).

JO H N  T H O M PSO N —C onsolidated tra d in g  p rofit fo r 1949. 
£837,377 (£721,530); balance. £312,174 (£334,927); profit on 
s a le  of p lan t. £1,241 (n il); a d ju s tm e n ts  in  respect of p re 
vious years , £530 (£17,154); tra n s fe r  from  gen era l reserve by 
a  subsid iary , n il (£774); to  loss on rea lisa tio n  of investm ents, 
£2,806 (£5,477); d ividends. £79,447 (£77,091), inc lud ing  174% 
(224%) on increased  c a p i ta l; to  investm en t reserve, £55,325 
(£1,050); contingencies. £3,000 (£5,000); gen era l reserve,
£75.0000 (£175.000); b ad  deb ts  reserve, n il (£1,700); forw ard, 
£556,834 (£458,467).

P A R T R ID G E  JO N E S  & J O H N  PA T O N —C onsolidated w ork
in g  p rofit to  M arch 31, £86,953 (£102.467); n e t profit, £68.127 
(£73,705); in te rim  income, gross, Coal In d u s try  N a tio n a lisa 
tio n  A ct, Section 22—no previously asce rta in ed —-nil (£7,179); 
deferred  rep a irs  c la im s 1946-7 a n d  1947-8. n il (£37,479): income 
in  respect of previous years, n il (£1,143); d iv idend  of 5% 
(sam e); goodwill, £4,400 (£10.747); d ilap id a tio n s  reserve, nil 
(£165); a d ju s tm en t pension  prem ium s fo r p a s t years, £2,393 
(n il); off cost of shares in  sub-subsid iaries, £1,650 (n il); 
fo rw ard . £351,276 (£350.612).

H A R L A N D  A W O L F F —G roup profit on tra d in g  fo r 1949, 
£1.316.741 (£1,446,207); n e t profit, £679.461 (£758,194); con
tin g en c ies  no lo n g er requ ired , n il (£370,000); su rp lu s on  re a lisa 

tio n  of fixed asse ts , £68,000 (n il); to  pensions fo r sen io r execu
tives, £8,561 (£186,733); div idend of 7% (sam e); d irec to rs’ 
fees, £5,950 (£6,077); pro fits  a t tr ib u ta b le  to  m in o rity  in te rests, 
£3,533 (£27,625); ba lance  for y ear, £495,818 (£674,160); rep lace
m en t se t a sid e  o u t of profits, previously  tre a te d  a s  dep recia 
tion . n il (£1,000,000); c ap ita l expend itu re  rep lacem ent, etc., 
£495,818 (£674,160); forw ard , £3,357,376 (£2,861,558).

C H A R L E S C L IF F O R D  & SON—C onsolidated tra d in g  profit 
for 1949, less losses of subsid iaries , £70,195 (£115,241); ne t 
profit £28,031 (£40,135); a ttr ib u ta b le  to  sh ares  in subsid iaries  
hold ou tside  group, £530 (£387); n e t profit a ttr ib u ta b le  to 
com pany, £27,501 (£39,748); to  gen era l reserve, £15,000 (n il); 
stock  reserve, nil (£26,268); s taff pensions, nil (£10,000) : 
in te rim  dividend of Is. per share , tax  frco, £3,000 (sam e); final 
d ividend on cap ita l a s  in c reased  to  £100,000 by  bonus issue of 
Is. 6d. per £1  un it, ta x  free (second in te rim  dividond of 2s. 6d. 
per share, ta x  free, on £60,000), £7,500 (sam e); forw ard , £44,567 
(£43,556).

H A R L A N D  E N G IN E E R IN G  COM PANY—C onsolidated 
tra d in g  p rofit fo r 1949, in co rp o ra tin g  South A frican  sub 
sid ia ry  fo r 18 m onths a n d  now C anad ian  subsid ia ry  fo r two 
m onths, £112,911 (£128,347); balance , £46.738 (£46,088); . t o  
ad d itio n a l provision for deferred  ropa irs  and  reh ab ilita tio n  
p la n t a n d  bu ild ings, £2,600 (sam e); p la n t rep lacem ent, 
research , an d  contingencies reserve, £8,000 (£20,000); general 
reserve, £10,000 (sam e); d iv idends—preference old shares 
£4,950 (sam e), preference new sh ares  £1,513 (nil), o rd in a ry  
old 7%, (sam e), an d  new £642 (n il); forw ard . £28.531 
(£17.098).

W OODALL-DUCKHAM  V E R T IC A L  R E T O R T  & OYEN 
CO N STR U C T IO N  COM PANY (1920)—G roup tra d in g  profit for 
1949—includ ing  one su b sid ia ry  for 15 m on ths—£438,046 (a d 
ju s ted  £269,405); not profit of subsid ia ries a ttr ib u ta b le  to  
outside in te res ts , £21,132 (£8,656); profit a p p ro p ria te  to hold
in g  com pany, £149,572 (£89,145); p ropo rtion  acc ru in g  before 
acqu isition  of new sub sid ia ry , £678 (n il); b ro u g h t in , £14,243 
(n il); profit c arried  fo rw ard  by subsid ia ries  as general reserve, 
£98,055 (£34,528); a s  profit an d  loss, £10,477 (£14,152); profit 
accounts ho ld ing  com pany, £54,605 (£40,465); to  preference 
dividend, £11,000 (£2,750 fo r th re e  m o n th s); o rd in a ry  d ividend 
of 15% (sam e); forw ard , £15,320 (£4,715).

New Trade Marks
"  EL M E T ’’—B earin g  m eta ls. C u t a n it , L i m it e d , 50 , G resham  

S treet, London, E.C.2.
"  E N G L IS H  R O SE ’’—M etal sinks. C. S. A. I n d u s t r i e s ,

L im it e d , Avon W orks. W h arf S treet, W arw ick.
" D U R A l’A N E L  ’’—F irep roo f s tee l doors. D u r a s t e e l  R o o f s , 

L i m it e d , 415 , Oldfield Lane, GrccnTord (M iddx).
“  M ARBAT ’’—F o undry  requ is ites. M a u s d e n  & B a t e s o x ,  

L im i t e d ,  67, Scholefield S treet, N cchclls, B irm ingham , 7 .
“  AGA-M ATIC ’’—C ooking stovos, an d  boilers. Ada H e a t ,

L i m i t e d , O rchard  H onse, 3 0 , O rchard  S treet, London, W .l.
“  M U LTICO  ’’—M achinery  a n d  m ach ine tools. T h e  K ik e

E n g i n e e r i n g  C o m p a n y , L im it e d , T he Drive, H orley  (Surrey).
“  R IV A LO Y  ’’—M etal a lloy  om nibus bodies. S a u n d e r s  E n g i 

n e e r i n g  & S h ip y a r d ,  L im i t e d ,  F ry n rs. B eaum aris , Anglesey.
“ B O D A U n w r o u g h t  or partly-w rought. a lum in ium . 

U n it e d  A n o d i s i n o , L im i t e d , 50 , G resham  S tree t, London, 
E.C.2.

“  TO RW O OD  ’’—Stoves, cooking a p p a ra tu s  a n d  w a ter h e a t
ing  apDliamccs. J o n e s  & C am pb ell , L im it e d , Torwood F oundry , 
L arb e rt.

“  R E C IPR O M A C  ’’—V ib ra tin g  m ach ines. O iia r l e s  C r u c k - 
s i ia n k  ( E n g i n e e r s ) ,  L im it e d , 9, A rth u r  S tree t, L e ith , E d in 
bu rgh . 6.

“  MACKIIAUTj ”  a n d  "  M AC K R O LL ’’—T ex tile  m ach inery . 
J am es M a c k ie  & S o n s , L im it e d , A lbert F oundry , Springfield 
Road, B elfast.

“  W OLF ’’ AND D E V IC E —P o rtab le  e lectric  m achines. 
W o lf JJlectk ic  T o o l s , L i m it e d , P ioneer W orks, H a n g e r  L ane , 
L ondon. W.5. ______________________

Increases of Capital
Details o f increased capital have been announced by 

the following companies:—
A R T H U R  B A L FO U R  & COM PANY, L IM IT E D , steel m an u 

fac tu re rs , e tc ., of T he W icker, Sheffield, 3, increased  by 
£300,000. in  10s. o rd in a ry  shares, beyond th e  reg is te red  c ap ita l 
of £150 000

J O H N  TH O M PSO N  (W O LV E R H A M PTO N ), L IM IT E D , 
boiler m an u fac tu re rs , etc ., o f E ttin g sh a il,  W olverham pton, 
increased  by £249,000, in  £1  shares , beyond th e  reg is te red  
cap ita l of £1,000.

M ETAL SCRA P & BY -PRO D U CTS. L IM IT E D , O rchard  
P lace, London, B.14, increased  by  £25,000 in  15,000 5 p e r cent, 
redeem able cum ula tive  preference and  10,000 o rd in a ry  shares 
of £1 each, beyond th e  reg iste red  c ap ita l of £5,000.

D A RT M O U T H  M A N U F A C T U R IN G  COM PANY, L IM IT E D , 
m a n u fac tu re rs  of ra n g e  boilers, e tc ., of W est B rom w ich, 
increased  by £30,000, in  304,040 o rd in a ry  a n d  296,960 un
classified sh ares  of Is. each, beyond th e  reg is te re d  c a p i ta l of 
£ 20,000.
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G U A R A N T E E D  T O  C O M P L Y  W IT H  T H E  
F O U N D R IE S  ^Parting Materials) S P E C IA L  

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

ä r t e x
PARTING and FACING POW DER

(NON-SILICA : NON-HYGROSCOPIC)

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

LYCO PODIUM  
BRINGS O U T TH E MOST 

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

M OLTEN METALS

F. & M. SUPPLIES LTD.
4, B R O A D  S T R E E T  P L A C E ,  L O N D O N ,  E.C.2

Telephone: LO N d o n  W A L L  2031/2
Sales Agents for London and Southern Counties 

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

ELECTRIC HO/STS

Q

PULLEY BLOCKS
CUPOLA LIFTS
RUNWAYS
ELECTRIC
C R A N E S
S L I N G
CHAINS

STRINGER & SON (c r a d l e y  h e a t h ) LTD
Engineer! C R A D LEY  H EA TH , Staffs.

T i c y L 1

T H E  I R O N  
ALW AYS

YOU CAN 
RELY ON

FOR CYLINDER £ HIGH DUTY CASTINGS
"T IC YL” is the perfect pig-iron for cylinder 
and high duty castings - - - free from 
porosity and of high tensile strength. Our 
Technical Staff Is always ready to assist

users and to advise with regard to 
mixtures. We cordially welcome your
inquiries.

'Phone : 66248j9 'Grams : Thomas, Bloxwlch

C. & R. THOMAS Ltd HATHERTON BLAST FURNACES. 
BLOXWICH, STAFFORDSHIRE.

FAMOUS 
SINCE 
1844
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Raw Material Markets
Iron and Steel

Pig-iron production fluctuates within very narrow 
limits. Outputs are passing prom ptly into consump
tion and, being barely sufficient for current needs, 
leave no scope for additions to the stockpiles. Probably 
the position will become easier during the next few 
weeks— the peak period o f the workers’ holidays—when 
deliveries to the foundries are usually suspended or 
curtailed. This m ay enable producers o f low- and 
medium-phosphorus iron to overtake the demand fo r 
these grades. Big tonnages o f hematite and refined 
irons are being regularly absorbed, and supplies of 
high-phosphorus iron are by no means excessive.

Sheet bars and slabs are in steady request, and fully 
to satisfy the needs o f the trade home production has 
to be supplemented by m oderate tonnages o f im ported 
material. There is also a very strong demand fo r 
small, square, and flat billets, but other descriptions are 
freely offered and sellers have to face keen foreign 
com petition in many markets.

Productive capacity is now so high that a steady 
flow o f specifications is im perative to assure un
interrupted operation o f the rolling mills. Happily, 
works have an impressive volume o f  orders in hand 
and are able to arrange their rolling programmes on 
the most economical basis, which means infrequent 
roll changing. A part from steel sheets, of which there 
is a perpetual shortage, the call for plates is most 
insistent, and some big orders are in hand for heavy- 
flange beams, joists, and sections. Rail mills are fully 
employed. Collieries are taking up fairly large 
tonnages o f props, arches, and roofing bars, and wire 
mills have all the business they can handle at present.

Non-ferrous Metals
Events in the tin m arket have been so spectacular 

that everything else has tended to recede into the back
ground. A lthough consumers in the u .k . did not take 
any abnorm al tonnage of tin, buying elsewhere was 
very brisk and dem and from the Continent was heavy. 
America, too, bought substantial quantities of the metal 
and the price in New Y ork climbed daily in line with 
the appreciation in London. Fears that the events in 
K orea and  perhaps intensification of the trouble in 
M alaya could bring about a  shortage in supply were 
probably the main reason for the semi-hysterical rush 
to buy tin in London, but it would appear that some 
of the Continental countries were short of it.

Metal Exchange official tin quotations were as 
fo llow :—

Cash—Thursday, £685 15s. to £686; Friday, £724 15s. 
to £725; Monday, £685 10s. to £686; Tuesday, £691 10s. 
to  £692; W ednesday, £661 10s. to £662 10s.

Three M onths—Thursday, £685 10s. to £686; Friday, 
£723 15s. to £724 5s.; Monday, £685 5s. to  £685 10s.; 
Tuesday, £691 5s. to £691 10s.; Wednesday, £661 5s. to 
£661 15s.

There was a rise in the lead price last week from  
11 to 12 cents in the United States, the change coming 
in two moves o f 50 points, and each upw ard adjust
ment brought an increase of £4 in London. Lead, 
therefore, is now quoted a t £96, the level a t which it 
stood a few weeks ago. I t is fairly generally assumed 
that in view of the serious situation in K orea the 
American authorities may abandon their intention of 
easing up on the stockpiling of lead and it  is no t im
possible tha t we shall see a  fu rther appreciation in the 
price.

Last week, the Ways and  M eans Committee o f the

U.S. House of Representatives approved a Bill sus
pending the operation of the 2 cents duty on im ported 
copper for 12 months to June 30, 1951. W hen one 
considers the statistical position in copper across the 
Atlantic it is all the m ore surprising that the duty was 
reimposed. Figures published by the Copper Institute 
show that a t June 30 stocks of refined copper in  pro
ducers’ hands were no m ore than 50,327 tons, compared 
with 51,020 tons a t the end of May. In fact, the June 
total was the lowest since O ctober, 1944. Deliveries to 
consum ers confirm the active conditions which obtain 
in America, for a t 126,047 short tons there was an 
advance of more than 12,000 tons on the May figure. 
It is reasonable to assume tha t stockpiling will be 
pursued energetically, and in this connection it is 
likely that the scaling down o f operations in  lead will 
be abandoned.

The Ministry of Supply increased the premiums, as 
from Tuesday last, fo r refined and electrolytic zinc and 
zinc of not less than 99.99 per cent, purity, as follow: — 
Refined and electrolytic zinc, £4 10s. (old prem ium 15s.); 
not less than 99.99 per cent, purity, £10 10s. (old pre
mium £2 5s.). The price of G.O.B. “ Prime Western ” 
and debased is unchanged. The prices o f zinc metal 
sold by the M inistry a  long ton delivered buyer’s pre
mises are therefo re :— G.O.B. “ Prime W estern” and 
debased, £127 10s.; refined and electrolytic, £132; not 
less than 99.99 per cent, purity, £138.

These changes reflect the increased cost of supplies 
of high-grade zinc in world markets and will bring the 
premiums more into line with general practice in the 
United States and other countries.

House Organs
Ad Rem. Vol. 1, N o. 1. Issued by the Butterley Com

pany, Limited, Ripley, Derbyshire.
The reviewer believes that subsequent issues will 

be different from this initial effort. They will be more 
interesting for the staff and probably of less interest 
to the outsider. This first issue is of real m erit and 
a start has been m ade by reprinting an article on the 
Butterley W orks which appeared in the technical Press 
of 50 years ago. Then there is an article on Meehanite, 
a m aterial for which Butterley hold a  manufacturing 
licence. Amongst other activities described is a  large 
farm  belonging to the Com pany where the products of 
the agricultural machinery departm ent can be tested 
out. , Then there is a page of puzzles, but the m ost vex
ing of all is why the magazine is called Ad Rem— 
which is, if file reviewer’s Latin is not at fault, “ To 
the point.” . Yet one could scarcely expect the average 
workman to know this.
Broomwade News Bulletin, Vol. 13, N o. 2. Published 

by Broom & Wade, Limited, High Wycombe.
This issue carries on its front page an illustrated 

description o f the firm’s stand a t Castle Bromwich. 
The reviewer suggests that the article on the New 
D elhi Industrial Exhibition should have taken pride of 
place, as having greater publicity value on account of 
the illustrations. M oreover, overseas m arkets make 
better news to-day. The balance of make-up is 
high-grade and well m aintains the standard this firm 
has set fo r itself.
S. & W. Magazine, Vol. 4, N o. 7. Issued by Smith & 

Wellstood, Limited, Bonnybridge, Scotland.
This issue announces the departure of five execu

tives who are to form the nucleus of the staff to 
operate a t Springs, Transvaal, the new works of 
Smith & W ellstood (Pty.), Limited. In  future, this 
house organ is to be published quarterly.
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PIG-IRON
Foundry  Iron.—N o. 3 Ikon, Class 2 ¡—M iddlesbrough, 

£10 10s. 3 d . ; B irm ingham , £10 5s. 6d.

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

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

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

Refined Malleable.—P, 0.10 per cent. m as.—North Zone, 
£13 12s. 6 d .; South Zone, £13 15s.

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

per c e n t . N . - E .  Coast and N.-W. Coast of England, 
£12 0s. 6 d .; Scotland, £12 7e.; Sheffield, £12 15s/ 6d. ; 
Birmingham, £13 23.; Wales (Welsh iron), £12 0s. 6d.

Splegeleisen.—20 per cent. Mn, £17 16s.
Basie Pig-iron.—£10 l l s .  6d., all d is tric ts .

FERRO-ALLOYS
(P e r  ton unless otherwise stated, basis 2-ton lots, dfd  

Sheffield works.)

Ferro-slllcon (6-ton lots).—45 per cent., £33 15s.; 
75 per cent., £49.

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

per lb. of Mo.
Ferro-tltanium.—20/25 per cent., carbon-free, £109 per ton.
Ferro-tungsten.—80/85 per cent., 8s. 9d. per lb. of W.
Tungsten Metal Powder.—98/99 per cent., 9s. 9d. per lb. 

of W.
Ferro-chrome.—4/8 per cent. C, £60; max. 2 per cent. 

C, Is. 5Jd. lb . ; max. 1 per cent. C, Is. 6d. lb . ; max. 0.15 
per cent. C, Is. 6Jd. lb .; max. 0.10 per cent. C, Is. 7d. lb .

Cobalt.—98/99 per cent., 13s. 6d. per lb.
Metallic Chromium.—9S/99 per oent., 5s. 3d. per lb.
Ferro-manganese (blast-furnace). — 78 per oent., 

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

Is. 7d. per lb.

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

£16 16s. 6 d .; tested, up to 0.25 per cent. C (100-ton lots), 
£17 Is. 6 d .; hard (0.42 to 0.60 per cent. C), £18 16s. 6 d .; 
silico-manganese, £23 19s.; free-cutting, £20 Is. 6d. 
Siemens M artin  Acid : Up to 0.25 per cent. C, £22 4 s .; 
case-hardening, £23 Is. 6 d .; silico-manganese, £26 6s. 6d.

Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £19 16s. 6 d .; basio, hard, 
over 0.41 up to 0.60 per cent. C, £21 Is. 6 d .; acid, up to 
0.25 per cent. C, £23 Is. 6d.

Sheet and Tinplate Bars.—£16 16s. 6d.

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

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

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

Alloy Steel Bars.—1-in. dia. and up : Nickel, £37 7s. 3d.; 
nickel-chrome, £55; rdckel-chrome-molybdenum, £61 13s.

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

NON-FERROUS METAU5
Copper.—Electrolytic, £186; high-grade fire-refined, 

£185 10s.; fire-refined of not less than 99.7 per cent., 
£185; ditto, 99.2 per cent., £184 10s.; black hot-rolled 
wire rods, £195 12s. 6d.

Tin.—Cash, £661 10s. to £662 10s. ; three months, £661 5s. 
to £661 15s.; settlement, £662

Zinc.—G.O.B. (foreign) (duty paid), £127 10s.; ditto 
(domestic), £127 10s.; “ Prime Western,” £127 10s.; eleotro- 
lytic, £132; not less than 99.99 per cent., £138.

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

Zinc Sheets, etc.—Sheets, 10g. and thicker, all English 
destinations, £143 15s.; rolled zino (boiler plates), all 
English destinations, £141 15s. ; zino oxide (Red Seal), 
d/d buyers’ premises, £119.

Other Metals.—Aluminium, ingots, £112; antimony, 
English, 99 per cent., £150; quicksilver, ex warehouse, 
£16 15s. to £17 ; nickel, £386.

Brass.—Solid-drawn tubes, 19Jd. per lb . ; rods, drawn, 
25jjd. ; sheets to 10 w.g., 23 Jd .; wire, 2 4 |d . ; rolled metal, 
22{jd.

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

Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£129 to £136 ; BS. 1400—L.G.3—1 (86/7/5/2), £138 to £143 ; 
BS. 1400—Gl—1 (88/10/2), £181 to £239; Admiralty GM 
(88/10/2), virgin quality, £190 to  £237, per ton, delivered.

Phosphor-bronze Ingots.—P.B1, £2C0-£240; L.P.B1,
£140-£154 per ton.

Phosphor Bronze.—Strip, 31Sd. per lb . ; sheets to 10 w.g., 
33j|d .; wire, 33d.; rods, 3 ld . ; tubes, 36Jd .; chill cast 
bars : solids, 32|d., cored, 33J d. (C. C lu to k d  & Son, 
L i m i t e d . )

Nickel Silver, etc.—Ingots for raising, 2s. l jd .  per lb. (7% 
to 3s. l jd .  (30% ); rolled metal, 3 in. to 9 in. wide X 
.056, 2s. 7fd. (7%) to 3s. 7Jd. (30% ); to 12 in. wide, 
X .056, 2s. Sd. to 3s. 74d .; to 25 in. w ideX.056, 2s. 10d. 
to 3s. 9Jd. Spoon and fork metal, unsheared, 2s. 4£d. to  
3s. 4jd. Wire, 10g., in ooils, 3s. l jd .  (10%) to 4s. O fd.; 
(30%). Special quality turning rod, 10%, 3s. OJd.; 
15%. 3s. 5 d .; 18%, 3s. 9Jd.


