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‘“ That each constituent society should,
in sending Sut-itsnotices and aie of

ordinary. general
inform its members that they are
welcome to attend any of .the ordinary
general monthly meetings of other con-
stituent societies. A copy. of such
notices to “be exhibited on the notice
board in the entrance
Scientific and Technical Club.”  

The Chairman then called upon Mr.
J. T. Becklake (Visitor) to read his paper|
entitled ‘“ The Minting of Gold and Silver
Coins at the Royal Mins, Pretoria,”’ which
was illustrated by lantern slides and by
diagrams.

“THE MINTING OF GOLD AND
SILVER COINS AT THE ROYAL

MINT, PRETORIA. vn 
Paper BY J. T. BECKLAXE (VISITOR.)

(ENERAL.

The branch of the Royal Mint at
Pretoria was completed: in- December,
1922, and coinage operations ‘were com-

 
. A . ee aos um

monthly meetings,
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menced: early in 1923. The total outlay on

| buildings, machinery
and plant has been

as follows:
—   | RE £

Land Te 9,000
Buildings cl. 160,867
Machinery fod 90,171

Miscellaneous Plant yp 5,800

| Total  ... .. £265,847 
The-department is capable of under-

taking the coinage into sovereigns of the
full output of the Rand gold mines
(approximately £40,000,000 per annum)
and of producing the silver and bronze
coins needed for circulation in the Union of

South Africa.
‘Subj e¢t to a minimum quantity of 50

ounces, the right to deposit goldin the Mint
for coinage is open to all. In practice,
“however, the South African Reserve Bank
is the sole depositor, as that institution
now purchases, by agreement, all gold not

|
otherwise disposed of by the Transvaal
Chamber of Mines. The standard gold coin
minted is the British sovereign, which
weighs 123°27447 grains, and consists of 22

parts of pure gold plus two parts of copper.
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Silver coins are produced in aeccord- |
ance with the demands for silver currency
experienced by the banks, and are sold by
the Mint at face value. The Union's
silver: coins are 800 fine, i.e., they contain
B00 parte of pure silver and 200 parts of
copper. The seigniorage on these .coins is

| iron moulds of such dimensions as to formthe Mint’s main source of profit. Since
the commencement of minting in 1928, to
the end -of June, 1928, the revenue accru-|
ing to the Union Government has exgeeded
the capital and running expenses by over

£234,000. :
|

OUTLINE oF MINTING PROCESSES.

Fine bullion, with the necessaty alloy,
is melted and cast into ‘bars or -strips of
the required shape .and size for each|
denomination of coin to be produced.
‘These bars are then cold rolled to the:
correct thickness for each type of coin and,
in the case of-gold, are put through a drag-
bench. From the ‘‘ fillets '’ thus formed,
blank discs are punched. The ‘‘ blanks *’

so obtained are next passed through a
‘““

marking
'’

machine, in which they are

edge rolled and thus given a protecting
rim. In addition, they are all brought to
a standard diameter by this procedure. .

All blanks, after °°
marking,”’ are.

cleaned and then annealed in coke-fired
-OVens.
blanks are prepared in readiness for the:
striking * (or stamping) process which
follows. In the “ striking”  operation,.
both sides of the blank -are given their
correct impression -between hardened steel
dies. A splined collar surrounds the die
necks at the moment of impact, and

produces the milled edges which serve as
a protection against filing and ““ clipping.”
Finally, the coins are weighed individually
on automatic weighing machines, and those
not within the legal limits (or remedy) for

weight are. eliminated. Assay tests are
taken of the cast bars and of the finished
coins to ensure that no issues to the public
of pieces outside the legal limits of fine-
ness are made.

I propose to discuss some ‘of the
.details of the chief processes involved, in
the hope that they may be of interest fo

 -those engaged on analagous operations, and
that they may lead to a useful discussion.
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MELTING.

The metals are ‘charged’ into
crucibles or ‘pots,’ and brought to a
molten state in coke-heated furnaces. As
each pot is withdrawn from the furnace, it
is well stirred and an assay

‘‘
dip

’’ taken.
The contents are then poured into cast-

suitably-shaped bars for the rolling process
which follows. The assayer’s report on the
assay ‘‘dip’’ being satisfactory, the bars
are passed to the rolling department.

| Should the assayer
“‘

stop
'’

any particular
‘““ pot,” it is remelted after a recalculation
and adjustment of the proportions of fine

|

bullion and alloy.

|
The above-mentioned pit type coke

furnaces (14 in number) are fired under
natural draught. The furnace gases are

led to the main flue (16 sq. ft. area) and

past baffles to a stack 75 feet high (area
at hase 12°56 sq. ft.) through a condensing
chamber, which is periodically cleaned,
and the small proportion of gold and
silver volatilised during melting recovered

|

from the walls. The furnaces themselves

 

 

are the ‘‘ Carr’' crucible type (square),
and consist of a solid piece fire brick, of
the required shape, with frame and fire

| bars. As these solid -piece linings become

burnt, Boksburg fire bricks have been used
for rebuilding with good results. Circular
furnaces have been tried, but are not so

efficient—the extra fire space at each

corner in a square furnace appears to give
-{-more effective and rapid combustion of the

coke fuel, and the furnace output is higher
‘in consequence.

|

During 1927: approximately 7,500,000
' ounces of gold were melted. The average
melting loss for: this period was 0132
ounces per 1,000 ounces melted. Against
this must be set certain recoveries irom
the ashes, crucibles and flue sweepings,
which approximately amounted to 0°05

ounces per 1,000 ounces melted. The net

melting loss, therefore, works out at
' 0-082 ounces per 1,000 ounces—equivalent
to less than 1/100th of one per cent. of

gold melted. The average output per
furnace, per day of 8% hours, is 4,500
ounces (308 lbs.) and the quantity of coke
used 100 lbs.

In addition to the above furnaces, a 50

|k.w. electric melting furnace was installed
lin 1927 especially for use in gold melting.
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type, and is supplied with single-phase
L.T. current, through a three- to one-phase

truadoeznsr
from the Pretoria municipal

mains at 6,600 volts. The furnace body
tilts and has a lip axis pour. Electrodes
wy opposite sides lead the current to and
from a circular trough—half the main
current passing through each arm of the

trough
which is filled with granulated

carbon. The hearth is of special refractory
material, which is moulded and tamped
into the required shape in the furnace
body. The quantity of gold melted, per
charge, is from 22 to 29 thousand ounces,

snd
two charges can be dealt with in the

working day of 8% hours. Insufficient
experience has been gained to give definite
figures as to cost of melting, etec., but sofar it has been demonstrated that the gold
can be more economically melted than
with coke furnaces, and that no difficulty
has been experienced in obtaining satis-
factory mixing of the copper alloy with the
gold. In melting such large quantities in
one charge, it was anticipated that the
stirring might present a certain amount of
trouble. In the early stages of the electric
furnace melting, however, considerable
difficulties were encountered with the
quality of the bars produced. These were
generally less homogeneous and ductile

those from ‘coke-fired furnaces, and
gave a higher percentage of spoilt work in
manufacture. It was not easy to locate
the cause of the trouble, ;

In crucible melting, in order, it is
generally considered, to prevent oxidation
of the copper alloy during melting, and to

~—reduce volatilisation losses to a minimum,
thntacal is added in sufficient quantities to
cover the metal when molten. With this
excess of carbon, the oxygen of .the air
whi h finds its way into the crucible com-
bines with the carbon, forming carbon
monoxide which ignites when the lid is
removed, combining with another atom of
atmosphere oxygen to form  carbon-di-
oxide. As the electric furnace was entirely
‘closed in, except for such time as the door
is opened for. charging, no charcoal was

ever, in view of our experience, that
chemical action was taking place, and this
unexpected factor has made it necessary to
protect the molten gold with a layer of

This furnace is of the resistance radiation |

over
necessary. It seems certain, how-.

r
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25 
bars have been produced. A rather longer
time 1s required for heating, owing to the
layer of charcoal coming between the
source of heat and the metal. It is not
clear, as yet, what was the exact nature of
the chemical action referred to. The
actual atmosphere of this type of closed-in
furnace probably consists of CO, and CO—
the latter largely predominating. The
presence of carbon electrodes and resistor
material makes this possible. It is con-
ceivable, however, that at the temperature
of such a furnace (viz., anything from
1,100—1,4000C.) the CO, may become
dissociated into CO —-0O,. and that this
released oxygen and the copper alloy are
free to re-act on one another to form
cuprous .oxide. .In the neighbourhood of
the furnace door, small quantities of air, no
doubt, enter through the pouring lip
(although that is normally plugged) and
the crevices of the bottom joints. In this
way more oxygen constantly finds its way
into the furnace, and further oxides of
carbon and/or copper may be formed (in
the absence of excess of carbon in the latter
case). . The presence of a small carbon

of the furnace
door during melting indicates that carbon
monoxide, at least, is being produced con-
tinuously. When no charcoal is added as
a cover to the melt, it is practically certain
that some action between the furnace

|

atmosphere and the melt is taking place.
When charcoal is added (giving an excess
of carbon), the latter action appears to be
eliminated, and only the former action
takes place. These suggestions are put
forward tentatively—no time has been
available for fuller investigations. The
true position is rendered more uncertain in
that recent experiments tend to throw
doubt on the idea that oxidation of the
copper alloy in standard gold, when melt-
ting, is detrimental to the ductility and
good rolling qualities of the cast strips.

A further - point of importance in
either system of melting is the tempera-
ture of pouring. Within limits this may
vary, but beyond such limits unsound
bars are produced. Better results are
obtained if the temperature of pouring is
slightly above, rather than below these
limits. Long experience and. occasional
checking =~ by  pyrometers enables the
melters to judge satisfactorily the tempera-

charcoal. Since this has been done sound | tures when using the coke furnaces. With
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the electric furnace it appears to be more
necessary, however, that an effective

method of temperature measurement,
taken from a point as near the metal as

possible, - be adopted.
electric furnace in question, experiments
are being made to ascertain the best and
most = convenient position for taking
temperatures. Doubtless, every type _of

new furnace presents ifs own problems in
this connection.

be 2
"When molten, and at the correct pour-
ing temperature, the metal is poured into
accurately-machined cast-iron moulds. In
the coke-melting system the crucibles,
when withdrawn from the fires, are placed
on a stand and protected from draughts by
a heat insulating frame of metal. Whilst
in this position the metal is well stirred
and an assay ‘‘dip.”’ taken, after which
the crucibles are placed in a pouring cradle
with the heat insulating frame surrounding
them, and a bottom slide added, and

| poured without delay. It is considered
important by some that the stirring opera-
tion should take place immediately before
pouring, and away from the heat of the
furnace. Our experience on gold with the

electric furnace does not show the former
‘point to be vital: In the electric furnace
stirring is carried out just before pouring

|

starts in the furnace itself, and again half:
way through the pouring of a full chargeif,at times, nearly 30,000 ounces. As the
gold from the electric furnace is poured
tirgt into heated crucibles (used as ladles)
in quantities of about 2,500 ounces, and
each ladle poured before another is filled,
it will be seen that the contents of six

ladles (or crucibles) are poured without
any stirring beyond the first stirring,
which takes place prior to the metal enter-
ing the first ladle. No difference in

regularity of assay can be detected in coin
produced from bars produced in this way,
as compared with that from bars produced
in the coke furnaces. The actual pouring
in both cases consists of tilting the ladles
(or crucibles) by hand, and allowing the
metal to flow in a small stream into the
moulds.

Experiments were made to endeavour
to obtain a satisfactory bottom pouring ladle
or crucible for gold from the electric
furnace, but it was found that the holes
became clogged by the ‘freezing

’® of
metal on the sides, and the resultant stream
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altered its line of descent during a pour
and thus caused the ‘gold to strike the sides.
of the moulds and even spill over the top.An added difficulty is that, by the cleaning
up... after each pour, the holes become
enlargéd and very soon too big to keep

| the rate of pouring at a satisfactory
pace. As our coinage bar moulds are com-
paratively small in cross section (varying
from 2} in. x ¢ in. [2s. 6d.] to 1 in. x
Ye 10. [3d.]), it is essential that the down-
ward etream be particularly straight and
regular. Bottom pouring . ladles, with
specially designed plungers whose tapered
bottom ends fitted into similarly tapered
holes in the ladle bottoms, have been
tested for brass: melting, but I have no
information as to how they stand up to the
work. The use of tundishes and dozzles
has been considered, but these both intro-
duce. complications which involve delay,
and do not appear to offer sufficient

| promise of improvement to justify their
adoption. >

The moulds used are of grey cast-iron.
Certain authorities state that the type of
grey cast-iron generally used in moulds has
the . peculiarity of evolving gases when
heated, and this '

causes
‘‘

blowing."““
Blowing

’’
connotes the occlusion of air

or gases In the structure of the cast bars,

|

|

|

 

 

 

|
and results in slight cavities being formed.
These produce defects in the form of
blisters on the metal after rolling, and are
-a source of difficulty in producing sound
blanks of good surface for coining. Further,

| if the stream of metal in pouring touches
the sides of the moulds, local heating and
splashing takes place, and, in consequence,
local °‘

blowing’ occurs in greater or
lesser degree, depending on circumstances.
Experiments have been made with tilted
moulds to reduce the tendency for the
stream of metal to strike the sides and to
facilitate the escape of gases, but it is

difficult to lay down any definite rule for
producing the best results. Much depends
on the apparatus used in pouring and on
those carrying out this operation. In the
Pretoria Mint our present practice is to
give the moulds a slight tilt (approxi-
mately 5° from the vertical). Some Mints
definitely prefer a vertical mould, whilst
others use moulds with considerably more

| tilt than our 5°. In the case of coinage

|

bar moulds with a length of two feet, the
pouring process requires considerable skill
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and constant care if sound bars are to Le
produced, especially when hand pouring 1s

practised. In fact it might be claimed that
casting of

oo‘exactly defined engineering process, but
rather an art needing a special tempera-
‘ment and facility of operation for its
‘success. Our experience of gold and silver
‘melting- certainly confirms all that I have
just stated in regard to ‘‘

blowing.”’ I am
‘not in a position to be able to offer any
light on the question of whether certain
grey cast-iron moulds evolve gases when

"heated. The question naturally arises as
to what gases can be first absorbed and
later given out.

The type of mould dressing is a very
important factor also, as well as the treat-
‘ment of a mould before use. In our case
each mould is well ‘‘ baked *’ before any
‘metal is poured into it. In this way a
‘hard oxide skin is formed; without such
treatment the surfaces would become
scored and pitted (at the mouth particu-

.
| larly) very quickly. The bottoms of all
the moulds are formed of replaceable
cast-iron blocks. In the choice of dressing,
a compromise must be effected between a
‘number of considerations. A heavy oil
dressing will flame heavily and particlesof solid graphite become embedded in the
bars. A non-flaming dressing, on the other
"hand, necessitates the use of a flame
protection of the molten stream of metal
to prevent oxidation. This can be provided

quite easily, but non-flaming dressings in
the case of coinage bar moulds, such as
soot or china clay, are not readily applied
and would cause the loss of much time.
They could be relied on for two or three

| pours probably, and would then need'
renewing. This would involve removal

.

|

from the mould carriage for examination
|and re-treatment, and thus retard output

very seriously. Alternatively, an oil
dressing can be readily and quickly applied
before each pour without removing the
‘moulds, and reasonably regular results
obtained. Too light an oil dressing must
be avoided, or the mould surface would not |

be sufficiently protected. The dressing
“appears to act as an insulator, and tendsto assist the formation of a smooth surface
on the cast bar before solidification. Also,1t retards the rise of temperature of the
"mould, which otherwise would be too
rapid, and thus prevents the bar and mould
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adhering to one another. The latter
effect1s fatal to the life of a mould, as the

| surface becomes broken and pitted. The
Mint bar mould carriages contain 50
sovereign bar moulds, and are heated to
approximately 75°C. before use in an

electric oven. This removes all traces of
moisture and prevents excessive chilling
a8 the pouring takes place. After a round
of bars has been cast, the temperature rises
to about 160°C., and; before further use,
this temperature is reduced to 90°C. by
means of fans. As regular a temperature

| a8 1s practicable is maintained. Uniform
| beating and cooling of the individual

moulds is essential, also, to avoid internal
|

stresses in the moulds themselves. The

|
dressing used for the moulds for melting

'
all coinage metals in the Mint is lard oil.

| Many other oils and mixtures have been
| tried, but for generally satisfactory results
|
lard oil has been found best. It is applied
immediately before pouring by a pad on a

|
suitable holder which can be used very
rapidly, and which gives a very even film

| of dressing within the moulds. An added
i advantage of a medium grade of oil dres-

sing, such as lard oil, is that a light flame
is formed at the mould mouth which
protects the stream of metal from oxidation
during a pour, particularly if this flame is
protected from draughts and thus burns,
at the mould mouth, vertically. In the

| Pretoria Mint the gas protecting flame

ner used in other Mints) has been
discontinued, as the flame produced by the

|
mould dressing appears to be equally
effective and is certainly more economical.

The last word has not yet been spoken,
however, in regard to casting such metals
as coinage metals into bars. The question
of water-cooled moulds is being considered.
Good results appear to have been obtained
in Europe and. America by the use of water-
cooled moulds when casting such metals as
brass. It is claimed that in such moulds
the rate of cooling may be adjusted to give
the most favourable conditions for the

| prevention of blow-holes and pipes, and
hquation, or segregation, may be practi-
cally eliminated. Also that, as there is
no local overheating, the mould dressing
does not cake on the surface and the
moulds are readily kept clean and smooth.

| Again,
1 18 not improbable that moulds

made of some metal other than
grey cast-

|
iron may be found to give freedom from
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the defects of cast-iron, e.g.;
cast-iron, steel, nickel, chrome, etc.
far, however, from the small amount of

| or bower available, experiments in this
direction have resulted inh the discovery of
difficulties - in other directions.
London Mint, gas-fired. furnaces have

replaced coke-fired furnaces, and the then
superintendent, in 1917, ‘placed a very
complete record of the results “before the

. Institute of Metals.
the output of each furnace on gold and
silver was approximately doubled, and

 

that the cost of melting was reduced by them) in a dilute acid bath and rinsed in
2734 per cent. As gas is not available in
Pretoria, the only alternatives -to coke-

firing are oil and electricity.

sound bars are briefly summarised below:—

1. Pour within the narrowest practic- rs
able limits of temperature and heat

insulate the crucibleor ladle during
the pouring. For std. gold ladle or
crucible (2,200 ounces) ‘pours, the
most satisfactory range 18° from
1,090 to 1,120°C., and for silver
(800 fine) the corresponding figures

"are 1,050 to 1,100°C. In the electric
~~

furnace melts, the average: pouring
| temperature for gold has been alittle

below the range stated.
gold pour of 2,200 ounces, the

| temperature drops about 15°C. in
the two minutes which such a pour

| takes. This is not sufficient to
impair the

mechanical properties
of

the strips.

during pouring as close to top of
mould as practicable, to avoid

splashing the sides of moulds and to
minimise the risk of oxidation of
the metal. Maintain an even rate of

pour—too fast a pour tends to the
occlusion of gases, whilst too slow a

pour tends to cause local crystallisa-
tion and, therefore, erratic solidifica-
tion of the strips. Protect the stream+ from draughts during a pour.

3. Dress the moulds lightly and evenly
for the reasons given above.

Maintain moulds at: as constant a
practicable by

4.
~~ temperature as ‘is

preliminary heating and effective
cooling between pours.

‘In the.

It was shown that.

‘The chief
int precautions for the production of:

malleable | -

So|

 

|

and the smallest 10 in. in diameter.

 

During a

 

. Maintain the lip of crucible or ladle
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5. Regularly inspect moulds for correct-

ness of size and development of
defects on surfaces. Accuracy of
dimensions is essential to production“of a high percentage of good coins

© -from each bar, as the solling ‘which
follows will not remove entirely
initial variations in thickness an

Any differences of overwidth.
© 8/1,000ths in the mould dimensions

which may develop are rectified
immediately.

After removal from the moulds, the
bars are quenched (to soften ‘and clean

water. Finally, they are wire brushed,
dried, edge fled and stamped with their

|

identification. marks.

ROLLING AND Bray CuTTING.
In the rolling process, gold bars are

passed some 85 times through a series of
rolls—the largest: being 14in. in diameter

A
gold bar, & in. thick by 119/82 in.
wide and 28 in. long, becomes, in this way,
lengthened into a

*‘ fillet *’ of the thickness
of a sovereign, and approximately 16 feet
long. Silver bars vary in width, according
to denomination, from 1'f in. to-2:4% in.
by 4 in. and # in. in thickness, and are
23 in. long.' They are passed through the
mills from 20 to 22 times, and become"
elongated to from 15 ft. to 90° £6. ‘In all .

cases the .lateral spread is comparatively
small, A sovereign bar spreads in rolling

1 in. to # in.
The spread is greater if the first few
pinches are heavy, and vice versa. Further.
small diameter rolls cause less: lateral
spreading than largediameter rolls. The
smaller periphery of small rolls means
that a smaller area of the strip is being
subjected to deformation at any particularor Incidentally, also, small diameter
rolls consume. less power. than large
diameter rolls in effecting a given reduc-’
tion of thickness, but the greater trans-
verse strength of the latter outweighs ge

|

advantage in most instances—certainly
in minting at. present. The rm of
equality of roll diameter to roll face, which
has been. adopted in the Pretoria Mint,
gives a high pis of rigidity, and at the
same time a reasonably wide working. face..
Bach- roll face is mapped out into
‘“

journeys,’ i.e., bars are rolled on definite
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areas which do not overlap one another.
Thus, when one

‘‘
journey'’ hss become

worn or defective, rolling is started on the
next, and so on until the whole face is worn
and regrinding is necessary. Rigidity in a

|

Mint rolling mill is a vital necessity, as the
high specific gravity of gold renders it
essential that the ‘° fillets ”’ be rolled to
within very narrow limits of thickness. A |

difference in thickness of a finished ‘‘fillet’’
of 1/1,000 in. means a difference in weight

ai

 

which "are adjustable to 1/10,000 of an
inch. In the dragbench the fillets are
dragged between rigidly-fixed steel cylinders
and inequalities of thickness are- thus
reduced. A .dragbench will flatten out
difference of thickness from end to end,
and from side to centre, of nearly
1/5,000 1in., but the differences that
remain are still too great to allow of all
fillets being put through blank cutting-out

presses with punches of one fixed diameter. 
RorLing axp Corre Roonm.

of the blank sovereign disc punched
from it of 2} grains. As the remedy
allowance (or tolerance) on the weight of
the finished coin (sovereign) is + 0-20
grains from standard weight, it will be
seen how important it is that the rolling be
accurate. In practice it is possible,
generally, to get the ‘fillets rolled |

to within 1/5000 in. of one another.
Variations of thickness also occur along |the length of individual *‘ fillets '’ and from
side to side of individual fillets, and are a |

source of difficulty in obtaining blank
pieces of the correct weight. The centre
or “middle ’ of a fillet 1s always thicker
than the sides. These differences are:
partially taken out by the dragbenches,

 

 

A range of cutting-out presses is employed,
In which five pairs of punches (one pair in
each machine) are used, each pair beingof slightly different diameters. Thus,fillets of maximum thickness are cut out
in the press with minimum diameter
punches, ‘and vice versa. This selection of
cutting press for each fillet ensures that
‘the blanks punched out are within reason-
able limits of weight. The selection is
made by means of a test blank, the weightof which i§ an indication of the thickness
of the fillet. It is impossible at present to
‘measure the differences of thickness of the
hllets by direct measurements,
variations to be ascertained are
the order of less than 1/10,000 in..
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instrument capable of measuring such
small differences would.be of value in a

Mint, if it were strong and simple in

design
and capable of rapid operation.

From the above it will be apparent
at the rolling and cutting process Is

|me———  
t

.

vitally important from the point of view of |

obtaining & high percentage of good coins |

from bars. The department's experience
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 of the types of roll used has been instruc-
tive. Hitherto, most Mints have used

chilled cast-iron rolls, and rolls of this type
were installed in 1922 in Pretoria.

The rolls then purchased were longer
on the face than the diameters by 2 In. |

The \
three ranges were 14 in. diameter x 16

 
in. face, 12 in. diameter x 14 in, face and

10 in. diameter x 12 1n. face. With these
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rolls it was found that, owing to their
being unevenly hard on the face and not as
hard at their hardest points as is usually
the case with cast-iron rolls, the effects on
the fillets being rolled were unsatisfactory.
In addition, there was a tendency to spring, |

wowing to their length. Constant regrind-
ings became necessary, and delays in

|

 

 of this type should have a Shore Sclero-

(0:
hardness on its .face of 75-8 

production were serious. A well-cast roll

(Universal Hammer), but the rolls in
question range from 60 to 65 (Universal
Hammer) only. It was, therefore, decided
to adopt hardened chrome steel rolls, and

 with a width of face equal to the diameter
and a hardness of 90 (Universal Hammer)
on the Scleroscope. These steel rolls are
water-cooled through their centres. The
cont on the quality of the rolling, and
consequently on the percentage of good
coin produced from bars in the case of gold
coinages, is indicated in the following
figures:—
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|

1926—Weight of good coin obtained
from weight of bars. rolled,
47-329 (cast-iron rolls only
used).

1927—Woeight of good coin obtained
from weight of bars rolled,
55009 (steel rolls [three mills]
and cast-iron [one mill] rolls
used).

 
It is not suggested, however, that 1t is

impossible to obtain perfectly satisfactory
chilled cast-iron rolls. Satisfactory rolls

|

of this type are in usé in most Mints, but
are, 1° believe,
manufacture.

In Pretoria we have secured better
rolling results when the series of rolling

generally of pre-war 
-SrP08c Mowis  

C 1+ Rosary     
mills used have all been fitted with steel
rolls. To roll fillets alternately on steel
and cast-iron rolls is undesirable in the
heavier duty rolls, as the fillets assume
slightly different cross sectional shapes.
according to which type of roll is used.
Thus, a fillet rolled between cast-iron rolls.
is rather more sharply convex than a fillet
rolled between steel rolls.

The sketch above shcws the difference
in shape of two gold flllets—one rolled
between steel rolls and the other between
cast-iron rolls, all of 12 in. diameter, the.
same per cent. reduction being made in
each case.

This difference is due to the cast-iron
rolls being softer, both oh the surface and
in the core, than the steel rolls, and the-

|

**
journeys

>’ in the former undergoing more
local deflection under the heavy stresses of
rolling than those of the latter. The con-
vexity increases with the amount of
reduction per pass.



short time—with steel rolls

nearly 90
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With cast-iron rolls, periodical regrind-

ing of the face is more frequently necessary
|

than with steel rolls. The ‘‘
journeys

'’ of
cast-iron rolls become worn and sometimes

\

9 
down at night and when starting up each
morning. Michell anti-friction bearings
are being tested in the London Mint for
rolling mill work, but no information is

distorted by wear within a comparatively | available as to whether these are more

ings need be less frequent.
such regrind- | satisfactory, takin
The following | sideration, than

figures are those obtained in the Pretoria
Mint, but I am unable to compare them | the heavy 

g
all things into con-

the plain type. Roller
bearings, sufficiently strong to withstand

pressure of rolling, would need
with any other Mint results, and cannot say | to be of large dimensions. This, in turn,
whether more extended experience will

substantiate them :—
Average number of
gold pots
before  re-grinding
became necessary.

14 in. cast-iron rolls ... 1,000
12 in. cast-iron rolls ... 1,000
10 in. cast-iron rolls ... 750

Pots rolled
to 30/6/28.

No regrinding as

yet necessary
and no individual

14 in. steel rolls 5,700
12 in. steel rolls 5,600

10 in. steel rolls 5,800 | ‘ journey’ con- |

demned.

 Norte.—The average weight of a
‘‘

pot = 1s

2,200 ounces.

In uSing hollow chrome steel rolls,

care must be taken to maintain their
temperature at not less than 60°F., and
this necessitates special arrangements
‘being made during non-working hours—
particularly in the winter months.

The surface speeds and power of the
rolling mills in use at Pretoria are:—

|

14 in. dia. rolls, 117 ft. p.m., 50 h.p.
motor drive.

12 in. dia. rolls, 142 ft. p.m., 30 h.p.
motor drive.

10 in. dia. rolls, 152 ft. p.m., 10 h.p.
|

motor drive.

In the cold rolling of gold, probably
per cent. of the power used is

needed to overcome roll neck friction, so
that it will be seen that the design and
lubrication of the bearings is an Important

 in all the Mint rolls—of the plain type with
suitably-placed oil channels. Sight feed
lubricators maintain & regular oil supply.

du
the heavy duty rolls, castor oil is found

most effective, but as it has a tendency to
ongeal in the channels during non-work-

op hours when the mills are standing, a

lighter oil is run through before closing

factor. Phosphor bronze bearings are used |

 

 

 

 

 

 

 

introduces difficulties in the housing
design, where compactness and rigidity are

essential features. Mr. W. H. A. Robert-
rolled

| gon, in 1919, expressed the opinion that
“none of the methods of lubrication in
vogue is efficient,” and the same state-
ment, could be made to-day with consider-
able truth. On balance, there is much to
be said for a solid, plain type bearing,
which is keyed into position in such a
manner as to prevent the bearing
“closing in’ on the journal should it
become hotter than usual. A water or air
cooling duct in such a bearing would be
advantageous, in all probability, but I have
not seen any such arrangement tried.

In certain steel works in America, a
small diameter roll is used with a large
idler buffer roll in roller bearings, which
acts as a support to the working roll. This
would seem, possibly, to be attractive
from the point of view of decreased power
consumption and rigidity, but whether
such an arrangement would give the high
degree of accuracy necessary for Mint
rolling is problematical.

The effect of cold rolling on standard
gold and silver appears to resemble that
observed on certain other metals and their
alloys. It is generally agreed that the
elastic limit, yield point, hardness and
tensile strength are raised; and the specific
gravity 1s lowered. In the graphs repre-
senting the relation between the percentage
reduction in cold rolling and some of the
mechanical properties just noted above,
certain points of inversion appear to occur
with marked persistence.

The following graphs show the relation
between per cent. reduction and hardness,
and per cent. reduction and power
absorbed in reduction (Fig. II). I regretI have not had opportunities for taking
more extended observations, but hope it
may be possible to do so at a later date.
In taking readings for these curves, no
special apparatus was available, but every
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effort was made to eliminate all avoidable | deformation is due

sources of error, and the results are given
with these reservations.

Similar graphs by Owen Wm. Ellis on

cast brass and cupro nickel in 1919

(Proceedings Institute Metals) and UF.

Jobnson (in connection with
Turners’ paper on Sterling Silver) in the

‘same year (Proceedings Institute Metals)
for standard silver are given also for com-
parison. These show that, at more or less
defined stages, the characteristics of the

‘metal undergo a change. These stages
have been termed the ‘‘ critical ranges of
deformation.” . In taking the recent

‘scleroscope reading for figures on portions
of the strips below 0°050 in. in thickness,
a second piece of similar strip was placed
‘below the piece being tested, both being
‘held tightly by the clamping lever. From
‘a number of tests, I have found this to
give what appear to be the most trust-
worthy results. For ranges of reduction
of over 90
obtaining reliable readings are considerable,
‘and this section of these results I do not

look upon as really trustworthy. For
‘example, it is difficult not to doubt that
the . somewhat remarkable decreases of
hardness shown actually take place—on
the other hand, the hardnéss given does
‘appear to remain practically stationar
over certain ranges of deformation, an
‘this is confirmed by the power-reduction
curves at these critical ranges. The con-
sideration of what these inversions indicate,
and the theory of cold rolling generally,
are subjects on which it is most difficult to
form conclusions. F. Johnson, in 1920,

before the Institute of Metals, endeavoured
to apply the amorphous phase theory to the
‘phenomenon of the critical range. He
suggested that ‘‘the critical range of

 

Smith and

‘the rolling

per cent., the difficulties of

to ‘ smooth' slipping
along preferential planes of slip, whilst
increase in hardness and tenacity are due
to simultaneous slipping along planes of
‘ forward’ and lateral slip on which the

amorphous phase is generated.”

ANNEALING.

~The rolling and cutting processes
leave gold and silver blanks in a state of
hardness which must be corrected before
the stamping of the impression takes

place.

Annealing is necessary, and is effected in
coke-fired furnaces consisting of three or
four horizontally placed mild steel tubes
with the fire grate below, and the flue

opening above them.
In addition to blank annealing, it bas

been found advisable to ‘anneal the silver
fillets or strips after about two-thirds of

operation. This reduces wear
and tear on the rolls themselves, and also

on the punches and cutters used in punch-
ing out the blank discs. Gold fillets can be

readily rolled to the correct thickness with-
out annealing.

A strip casting standard gold has an

average scleroscope hardness (magnifier
hammer) of 22. After rolling to the final
gauge; its hardness has increased to 60. A

strip casting of 800 standard silver has an

average hardness of 26, and, after partial
rolling, this increases to nearly 58. It is
then annealed and softens to 33. Further:
rolling brings the figure up to 61.

The hardness of gold and silver blanks
before annealing are 60 and 61 respectively.
After annealing, these hardnesses are
reduced to 24 and 30.

These results are summarised for con-
venience of comparison, as follows:—

|

|

Approximate =

  

 

  
 

 

 

 

 

 

| Hardness of |2. [> TE ma
|

s | Blanks Approximateee |

partly rolled . 5 | atter tinal | softened | hardness of coins maximum
Brengas: nt cast NEED BL NisE9 8{ rolling and b | after stamping

hardness

strip. when anneal-
g gl idsg out of ain= g

PIE: | obtainable.
| ing is carried BB

1

“Flank dies tn ~ (Sir T.K.Rose’s

:

out. 7 :
Relief. | Base. results in 1914.)

Gold (916°6 fine), 22
|

= — 60 24 £1—87 52 76

2/6—26
|

40 ||

Silver (800 fine), 26 58 33 BE
| »: 2md 75

6d.—- | 50
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Before annealing,” all blanks are

cleaned by means of a hot, soda solution to
remove oil and dirt which they
accumulated during the operations of
rolling and cutting out. This is done in
gpeciplly designed p.b. drums, which are
revolved in the necessary baths, after
which
dryer. |

|
|

As the following processes differ for
gold and silver, it will be better to note
each separately. Gold: Gold blanks are

‘annealed in wrought iron tubes under a

charcoal seal at a furnace temperature of
750°C. for 20 minutes. They are next
quenched and rinsed in hot distilled water

_and finally dried. Silver: Silver blanks
‘e annealed in open grooved cast-iron

trays, on which they are laid in rouleaux, at
a furnace temperature of 800°C. for 25

minutes, and in an atmosphere of steam.
The latter prevents too deep an oxidation
of the surfaces. Following this. they are
tipped into a stout wire mesh tray and

quenched. At this stage they are coated
with a layer of copper oxide, and are dark
brown in colour. To remove this oxide,
the blanks are rotated in drums in a 10 per
cent. sulphuric acid bath, from which they
emerge in a

‘‘ blanched ’’ condition. The |

surface of the blanks now is pure silver and

white in colour. After rinsing in hot water
and drying they are ready for stamping,
being soft and clean.

oo

he coke-fired furnaces used in the
above annealings are as satisfactory as can

~—e expected with the type of fuel employed.
“or good annealing, however, a constant

fempersiur
is required, and this cannot be

assured unless a regular and adjustable
source of heat is available. It is hoped
that 1t will be possible to instal a more
modern systern in the near future. Standard
gold (9166 fine) will anneal very slowly if
raised to from 300°C. to 400°C., and
extremely slowly at much lower tempera-
tures, but for rapid annealing it must be

heated to not less than 600°C. The 800
fine silver used for .the Union's coins
anneals slowly at the same temperatures
as given above for standard gold, but for.

rapid
annealing it requires to be heated to

not less than 700°C. Sir T. K. Rose, In
1912, investigated the annealing of coinage
alloys,
alloys when hardened by rolling are in an

unstable condition "at ordinary tempera-

have |

The Journal of the South African Institution of Engineers.

 

the blanks are dried in a centrifugal.|

 

 

 

and concluded that metals and

that the cast bars of

Sept., 1928.

tures, and undergo a gradual change to the
soft state. As the temperature rises, this
change is hastened until, at temperatures
considerably below their melting "points,
metals and alloys revert from the hard to
the soft states almost instentaneously.

It is interesting to note that standard
silver (925 fine), according to Dr. Norbury
(Institute of Metals,” March, 1928), when
in a quenched condition, is 80 per cent.
softer, and from 20 to 30 per cent. more
ductile than it is when in an ordinarily
annealed condition. It is on this account

gold and silver and
annealed fillets and blanks are quenched
immediately after casting, and after heat-
ing for annealing, respectively.

COoINING.

The
- coining. presses in use are belt

driven at .a speed of 80—100 r.p.m.,
according to the size and thickness of the
coins to. be struck. A heavy flywheel is

employed to take the sharp impact at the
moment of striking. . It has been ascer-
tained by experiment (Bourke and Nicoll,
Bombay Mint) that the blow requisite in
a screw type press to strike a dollar is 160
tons and that for a rupee 137'5 tons. In
the Pretoria Mint, with the type of press
used and the size of coins made, the actual
blow probably varies between 30 and 50

tons.

Blanks are fed by hand into a shoot,
and reciprocating steel fingers at every
revolution place one blank in position
between the top and bottom dies, and
remove the piece struck on the previous
revolution. The top die block is actuated

by a system of knuckles, which, in turn,
are driven from the main shaft through a

crank and sway lever. A collar surrounds
the blank at the moment of striking. The
milled edges, where these are necessary,
are produced by making the collars splined.
In other cases they are made plain, and the
coin struck is plain on its edge.

The dies are of cast steel, hardened
and tempered, and usually are capable of

striking from 50—100 thousand pieces
before failure. In some instances, how-
ever, dies have struck as many as 500,000
pieces satisfactorily.

|

All sovereign dies for Pretoria, and for
all other branches of the Royal Mint, are
made from a ‘‘master’’ punch in the
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Royal Mint, London. This ensures that
every sovereign struck in any of the
Dominions or in London is of exactly the
same form, and identical, as far as is

possible, In every way.
Union’s silver and bronze coins are made
in the Pretoria Mint.

After being
‘‘

struck,’”’ the coins are

“rung "’ on a steel anvil by hand in order
to detect and eliminate any that may be

dumb. A skilful ringer can ring as many
as 12,000 pleces per hour.

WEIGHING.

Each individual coin is weighed on an
automatic weighing machine before it is
finally passed as ready for issue, and from
every bag produced sample coins are

assayed to ensure that none are released
which are - above or below ~ the legal
standards of fineness.

| 3

The automatic weighing machines
referred to are of the original type
developed by Napier, and improved and
simplified . later by the Royal Mint,
London. Coins are weighed on a delicately
poised beam, and separated by means of

suitable
mechanism into three groups:

"heavy, correct and light.”” The standard
weight already noted of a sovereign is
12327447 grains, but a tolerance or

remedy of 02 grains, plus or minus, is
permissible, ‘and the machines in :question
are capable of weighing to within from
0°01 to 0:02 of a grain. To maintain this
accuracy, it is essential that the speed cf
rotation be kept constant. In Pretoria a

specially designed motor control has been

installed, which maintains the speed with-
In plus or minus one per cent., in spite of

voltage supply variations of at times plus
or minus ten per cent. The control of this
motor is effected by dividing the shunt
field into two sections, one of which is fed
direct from the supply mains and the other
through a small mofor-generator set, the
motor of which is connected to the main
source of supply.
winding is so designed that the magnets
are under saturated. A drop in the supply
voltage produces, practically instan-
taneously, a relatively greater drop in that
portion of the main motor field which is
fed from the small motor-generator set. A"
rise in the supply voltage produces an
opposite result. This control has given
very satisfactory results, and is less costly

Dies for the

 

 

| tion. . Costs will vary

{

The main motor field |

 

‘the matter of profit or loss.

tion is the

and quicker in action than the usual auto-
x

matic resistance regulator.

Cost oF PRODUCTION.

Probably this aspect of minting has
not received the attention it deserves In

Government Mints since the days when
each ‘‘

moneyer
’’

paid fees to the Govern-
ment for the use of his dies. It may be
assumed that he would endeavour fo keep
his ‘‘ works costs >’ low in order to come
out on the right side. EN

Considerations of Government policy
at times are more important, however, than

It has always
been the aim of the Pretoria Mint to con-
sider the minting of coins as a manufactur-
ing process, in which, consistent with
quality of production, the cost of: produc-

prime factor, next to Govern-

ment policy. The mintingof sovereigns at
Pretoria is, therefore, a ‘‘

mass produc-
tion '’

manufacturing process, and, as far
as it has been possible to make comparisons
with other Mints, it is believed that the
costs are lower than in any similar institu.

greatly, according to
the quantity of gold deposited for coinage.
The larger the quantity the lower will be

the manufacturing costs. In Pretoria, with
an output of £600,000 per week, the present
cost of coining is 14d. per ounce (i.e., £d.

per sovereign), including capital deprecia-
tion and interest charges. On a lower out-
turn this figure would be somewhat higher,
and vice versa. In dealing with the

precious metals, owing to the special
precautions which are necessary at all
times, the supervision charges are heavier
than in & normal factory. It should be

noted also that the costs given include the

provision of alloy metal, and cover working
and melting losses of metal in addition. It
has been stated previously that all capital
expenditure has been paid off, but over-
head charges on capital expenditure are
included in order to give a correct figure
for comparison.

In conclusion, I wish to thank the
Deputy Master of the Pretoria Mint for
permission to present this paper, and Mr.
J. Wilson for assistanee in preparing draw-

ings for Figs. I and II.
(The author mentioned, in the course

of his paper, that the first gold to be
minted came from Johannesburg.)
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~. The Chairman, W. 8S. Carr (Vice-
President), said members were indebted to
‘Mr. Becklake for a most excellent paper,
and the very fine slides by which it had
been illustrated had but whetted their
appefites for a more intimate view of the
mechanisms and appliances used in the
plant at the Mint. Most of those present
were concerned, to a greater or lesser
degree, in. the winning of gold, and it had
been highly instructive to them to listen
to a description of the processes employed
in transforming gold into what was, to the
majority of humans, its most attractive
form. Mr. Becklake had made use of
‘certain terms which were not included in
their every-day parlance. It was a

prerogative of the ancient monarchs to
claim a certain percentage of the gold and
silver sent to their Mints for coinage, buf
to-day one would interpret seigniorage to

ean ‘“ profit made in issuing coinage at a

igher rate than its intrinsic value.’’
would like the author to define the words“

tundishes
”’ and ‘‘dozzles.”” It was

leasing to note that local firebrick had
tase found suitable for the renewal of the
solid piece linings of the furnaces when the
original linings were burnt out. The net
loss of less than one hundredth of one per
cent. of gold melted was remarkably small,
and one was surprised to note the effect of
a layer of charcoal on the homogeneity and
ductility of the bar. Every time one was
brought into contact with processes for the
melting of metals, one was impressed with
‘the necessity for care in temperatures.
Some months ago Mr. A. K. Gold, in a

paper upon Non-Ferrous Alloys, read before
this Institution, emphasised that white
metals should not be melted too slowly,
lest the hardening elements separate. out
and collect at the top of the molten mass,
and so necessitate a higher temperature to
melt the whole than is desirable. Mr.
Becklake had to-night indicated that, when
melting gold for the pour, if deviation from
the required degree of “heat is unavoidable,
a higher rather than a lower temperature
ig preferable. It might be assumed, too,
that the experience and - skill of
operator were very deciding factors in the

S

For instance, the stamping machine seemed
almost. uncanny, ‘with . its reciprocating
steel fingers controlling the ‘coing or blanks.

He

the

successful pouring of bars into the moulds. |

ome of the devices were very ingenious.

The Journal . of the South African Institution of Engineers.
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When told that the weight tolerance
permitted was only 0:2 of a grain, one
realised why the British sovereign is the
staple coin for comparisons throughout the
world. The ringer, shut off in his sound-
proof compartment, must have a very
delicately attuned ear to be able to detect
defective coins when ringing at the rate of
200 pieces per minute.

A hearty vote of thanks was accorded
the author, after which the paper was
declared open for discussion.

~ K Thompson .(Member) inquired about
the composition of the silver con.

W. G. C. Nixon (Past President) asked
why gold blanks were annealed in sealed

wrought-iron tubes, while silver blanks
were annealed in open grooved cast-iron
trays, necessitating subsequent treatment
with azid. ee

ta
. J. T. Besklake (Visitor) said that this

interpretation of seigniorage was correct.
That was the term the Mint now used. Of
course, the Crown did not receive any
portion of the profits which accrued from
the Mint. The Union Government found
the funds to carry on the Mint, and
naturally it received all the profits. For
purposes: of administration and supervision,
the Royal Mint in London was the head.
The Master of the Mint in London had
control of the Mint at Pretoria, for the
reason that the Mint was mainly required
to coin sovereigns, and coinage of sover-

eigns was. allowed only under the direct
control of the London Mint. The sovereign
was universally accepted, as the Chairman
had pointed out, and this was because trust
and confidence were displayed in it. That
trust ‘and confidence had only been built
up by a long and steady interest in the
maintenance of ifs integrity. The tundish
was a dish with holes in the bottom, into
which the metal would be poured from a

crucible, and then a number. of holes

allowed vertical streams of metal to go
down into the mould. A series of four,
five or more moulds could be filled at once.
That was the idea of the tundish, and the
dozzle was devised for just closing in the
top of the mould with a little flume in order

to allow a bigger head to be built up which
could be later cut off so that the pipe of
the cast bar would not interfere with the
main bar. The composition of the Union



signifies when filed.

08. | 
silver was 800 parts pure silver and 200
parts copper. The composition of the
Imperial coins. before the war was 925.
Since 1920 it had been reduced to 500 fine.
The standard of 925 fine had been practi-
cally maintained in Great Britain for
hundreds of years; and it seemed, from a
sentimental point.of view, a verygreat pity
that this long line of regular quality in the
silver coinage of England had now been
debased to 50 per cent. silver. When the
Union token coins were decided on, the
Union Government decided to make its
standard 800, as it was felt in 1921 and
1922 that there was a possibility of the
price of ‘silver rising again, although not
to the extent of the very high post war
prices. From the point of view of profit-

~ableness, 800 fine silver gave a good-looking
plece, and was more profitable to make
than a 925, though not so profitable as the
500 fine coin. The
asked: Why did the Mint deal with silver

———, ee ————————

Union Patents Column.

  
This column, which was inaugurated in No. 7,

Vol. 1I., of the Institution’s Proceedings, con-
tains all applications made for the grant of
patents since January 1st, 1908.
- The applicant advertises the fact that a
complete specification has been lodged, in the

|‘“ Government Gazette,” and within two months
of the date of the last advertisement (or some

tect
weeks of the acceptance of the complete

specification, which date is given wn the follow- |

1st) any person may lodge a written objec- |Ing
tion to the grant of the patent.In the list (P.) means Provisional Application ;
(C.) means Complete Specification. The date

Thanks are due to Messrs. D. M. Kisca &
Co.,| J

ES————
F.M., Chart. Inst. Patent

Agents (Lond.), who have supplied information
for this column.

(C)) 542/28. Dunlop Rubber Co., Ltd.
Improvements in or relating to the circulation
of a and the like and apparatus therefor.
3/5/! .

|

od

(C.) 543/28. rom
4

Raw. Improvements ir
and . to the separation of solid
materials of different specific gravities. 3/5/28.

(P,) 644/28. Rolfes Becker & Co., Ltd.
Paper tube manufacturing machine. 5/5/28.
(P.) 545/28. Rolfes Becker & Ca., Ltd.

Method and means for filling tubes.- 5/5/28.
(P.) 546/28.

°

Edwin Livingstone-Jackson.
A deodorizing tube. 5/5/28. |

(P.) 547/28. Thomas William Keet and
Anton Friederick Heinrich Schiel. Flying-
motioned water-wheel. 5/5/28.
(P.) 548/28. William de Klerk Bosch. Valve-

seat tool. 7/5/28.

question had been|
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in open trays and gold in tubes. The gold
was annealed in tubes because they did not
want 1t to oxidise. The oxidation of the
silver was a mild and innocent ‘deception
practised on the public. By allowing a
silver blank to oxidise, and then taking off
the copper oxide on the surface, a pure
silver surface was formed. They covered
up 200 parts per 1,000 copper underneath,
and consequently it looked a better piece.
In London, where the Mint made coins
with a much lower silver content, they
allowed them to oxidise much more deeply
than the Mint did at Pretoria. In this way
a deeper layer of pure silver is left on the
surfaces, and the coins are able to stand
more wear before the ‘‘

coppery
’’ tints of

the interior are exposed.
|

This concluded the business, and the
meeting terminated. = on  

| (P.) 549/28. Wyville Albert Russel Botha.
Improvements in plunger pumps. 7/6/28.

(P.) 650/28. David Laird. Improvements in
deep water fishing apparatus. 7/5/28,

(P.) 651/28. Clovis Leopold Seccombe.
Improvements in covers. for the bowls of
tobacco pipes. 7/5/28.

(P.) 662/28. John Elkington Montgomerie.
Improvements relating to the baling or pressing
of wool, forage, cotton and the like. 8/5/28.

(P.)” 5563/28. John Bassett Holman. "Rock
drill piston hammer and bolt. 8/5/28. |

(P.) 654/28. Percy Tyler Woodland. A
machine for harvesting maize and the like
crops. 8/5/28.

(©) 065/28. Louis Hendler. Improvements
relating to measuring spoons. 8/5/28.
-(P.) 656/28. James Easterbrook Thomas.

Improvements in linings for tube mills and the
hke, 8/6/28. ~~ =. 20

4

(P.) 6567/28. Wilfred Austin Darmuch, of
African Explosives & Industries, Ltd. Im-
provements in

Apparies
for distributing gases,

vapours and the like. 8/6/28. to
C.) 558/28. -

Mangham’s Automatic Needle
Changer, Ltd. Automatic needle supplyin
and changing attachments to gramophones an
the like machines, 9/5/28.

(C.) 569/28.. James Henry Ed. Francis and
Richard Congdon -Coath. Improvements in and
relating to the manufacture of containers, and
tubes from sheet material. 9/5/28. |

(C.) 560/28. Lionel Canard. Improvements
in electric heat radiators. 9/5/28.

(C.) 561/28. Archibald William Blair. Im-
proved means’ of coupling rolling stock. 9/5/28.

(C.) 562/28. Suddeutsche Telefon-Apparate,
Kabel und Draktwerke, A.G. ‘Improvements
in and relating to long distance cable instal-
lations. 9/5/28.

|



Sept., 1928.

~ (C.) 563/28. David Robertson. Improved
means for use in the evacuation and sealing
of containers for perishable products. 9/5/28.
~

(C.) 564/28. Rachel Tannen and Reginald
Wallace. Improvements in or relating to ticket
issuing and indicating or registering apparatus.
0/6/28.

(C.) 565/28, William Broadbent. Improve-
ments in. or relating to granulators, stone
reakers, ore crushers and the like. 9/5/28.

- (C.) 566/28. The Superheater Co., Ltd.
Improvements in or relating to steam super-
Leaters for locomotives. 9/5/28.

(C.) 567/28. Sensible Heat Distillation,. Improvements in or relating to the dis-
illation or heat treatment of carbonaceous

‘and other materials. 9/5/28.
(P.) 568/28. Frederick Reeves Barratt.
Improvements relating to metal castings, such
as tube mill liner blocks. 9/5/28.

- (C.) 569/28. James Henry Cartner Boyd.
Imoravements in or relating to scissors, shears,
and the like. 9/5/28.
(P.) 570/28. Edwin Livingstone-Jackson.

. A flushless septic tank, 9/5/28.
(C.) 671/28. Dimitri Sensaud de Lavaud.

Improvements in free wheels. 10/5/28.
(P.) 572/28. William Joseph Cayzer and
Frederick Wartenweiler. Improvements in the
recovery of platinum metals. 10/5/28.

(P.) 573/28. Leon Byron Woodworth and The
Central Mining and Investment Corporation,
td.  Electro-magnetic apparatus for produc-

ing linear motion. 10/5/28. y=,
(P.) 574/28. Samuel Francis du Tot.. Im-

provements in straightway valves. 11/5/28.

|
(P.) 575/28. Cecil Murray. Cleaner and

grader. 12/5/28.
(P.) 576/28. Michael Paris Foran. Im-
rovemaentr in and relating to card matches

na the hike. 15/6/28. a |

(PY 577/28. Anton Friederich Heinrich
Schiel. ’n Middel teen aambeie. 16/5/28.
(C.) 578/28. John Francis Long. Improve-

ments in rubber tvres. 16/5/28.
(P.) 579/28. Stanlev Edgar Dickinson and

Mr, Constantine Pistorius. Improvements In
1ieans of obtaining motive power.. 16/5/28.
(P.) 580/28. Malcolm James Mallock. Im-
rovements relating to the power transmission

mesns of motor vehicles. 16/5/28.
(P.) 581/28. Robert Kirby. Imvrovements

in means for controlling the sunply of com-
pressed air and water to rock drills.
(P.) 582/28. Alexander Fullarton Gill.

Imorovements in rubber-faced full gate valves.
18/5/28.

(P.) . 583/28. Samuel Francois -dun Toit.
An improved automatic gate or barrier.
18/5/28. &

|

(C.) 584/28. Edmond Detaint and Alfred
Tiourha, Improvements in liquid elevators.
18/5/28.

in

aE
TER

~(C.) 585/28. Cecil Highes. Improvements
in or relating to numps-and engines. 18/5/28.

(C.) 586/28. Ingersoll-Rand Co, Twmprove-
ments in. valve for reck drills. - 18/5/28.
(Cy A87/28. TFmrv Davis. Improvements
in aeroplanes. 18/5/28.

16/5/28.|
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(C.) 588/28. Felten & Guilleaume Carls-
| werk Actien-Gesellschaft.

~ Improvements in
and relating to cables for comparatively: deep
seas. 18/5/28. .

~(C.) 689/28. Ferranti, Ltd. Im rovementsin and relating to the suspension snd shielding
of radio valves. 18/5/28.

|

~(C.) 590/28. Nat Harris Freeman. An
 

 

 

|

 

 

 

 

tor improved sleeve-valve for

improved method of and means for treating
oil bearing shales and kindred oil bearing
minerals. 18/5/28. a,

(C.) 6591/28. E. I. du Pont Nemours & Co.
Improvements in production of glycerine by
fermentation. 18/5/28.

|
|

(C.) 592/28. E. I. du Pont Nemours & Co.
Improvements in production of alcohol and
glycerine by fermentation. 18/5/28.

(C.) 693/28. International General Electric
Co.. Inc. Improvements in and relating to
gaskets. 18/5/28.

(C.) 594/28. N. V. Philips’ Gloeilampen-
fabrieken.  Imoroveruents in or relating to
transformers, 18/5/28,

(C.) 595/28. N. V. Philips’ Gloeilampen-
fabrieken. Improvements in or relating to
electric incandescent lamps with concentrated
filaments. 18/5/28.

|

Bad

3

~(C.) 696/28. Henry Christine Louls Dunker.
A process for moulding rubber goloshes, shoes.
with rubber soles and like footwear, and
apoaratus therefor. 18/5/28. |

(C.) 597/28. Frank Bartley Charles Newton.
A mew or improved method and apovaratus for
printing show-cards and the like. 18/5/28.

(C.) 598/28. Telefonaktiebolaget TL. M.
Ericsson.  Jmprovements in aumtomatie and
semi-automatic telephone systems. 18/5/28.

(C.) 599/28. Charles Perks; Charles Ernest
Shields and Thomas Graham Murray. . Im-
nrovements In and relating t6 sun blinds.

| 18/5/28. |

|
(C.) 600/28. Vaprog Patent Verwentungs-

~esallschaft m.b.H. zur Verwentung von
Veeuum-Proveller Erfindungen. Rotary pro-
peller. 19/5/28. |

~~ (P.) 601/28. Schalk Willem Theron. An
improved wheelbarrow. 19/5/28.

|

(C.) 602/28. Siemens Bros. & Co.. Ltd.
Tmorovements relati to telephone systems.
19/5/28.

’ .
(C.) €03/28. James Robert Archer. A new

petrol and other
internal combustion engines. 21/5/28.
(PY) 604/28. Erich Ewaldt Richard Baufeld+

and Richard Iavfer. Improvements in and
relatine to internal combustion engines.
21/5/28. .

(P.) 605/28. Thomas Wilson. Improved
cut-nfl. for hase. 22/5/28.

| (PY) 006/28. John Wiliam Ayers. An jm-
proved spray. 22/5/28.

(C.) 607/28. Carl William Hansel. .Tm-
provements in and relating to ‘the construe-
tion nf - philosophical apparatus and models.
22/5/28. .

-

(C.) -608/28. GG. D. Peters & Co., Ltd. and
Harry Aston Chattaway. Improvements in or
relating’- to steam’ traps for use in steam-|

heating systems snd the hike. 23/5/28.



pe

(C.) 609/28. [Ernest George Enticknop.
Improvements in or relating to machines forthe manufacture of concrete blocks and the
like. 23/5/28. Sa

(C) 610/28. Schmidt’sche Heissdampfge-
~

sellschaft mit beschrankter Haftung. Improve-ments in and relating to multipressure boiler
installations. 23/5/28.

(C.) 611/28. Vazcane Process, Inc. Processand‘ apparatus for simultaneously making
sugar and paper pulp from cane. 23/5/28.

(C.) 612/28. Josef Lousedik. Improvementsin and relating
commutater motors. 23/5/28.(P.) 613,28. The Francois Cementation
Co., Ltd. Improvements in or relating to rock
abrading machines. 28/5/28.

(C.) 614/28. E. I. du Pont Nemours & Co.
Improvements in distillation of fermentation
glvcerine. 23/5/28.

(CC) 615/28. John Connolly Carroll. An
improved acid-resisting antil-corrosive . and
heat-resisting paint or composition. 23/5/28.

(C.) 616/28. Charles Alexander Stevensonand David Alan Stevenson. Improvement in
~

wireless distance-finding apparatus. 23/5/28.
(C.) . 617/28. Ingersoll-Rand Co. Valve

for rock drills. 23/5/28.
(C.) 618/28. Ingersoll-Rand Co. Steel

retainer. 23/5/28.
|

(C.) 619/28. N. V. Philips’ Gloeilampen-
fabrieken. Improvements ir or relating to im- -

proved process for precipating rhodium, iridium, |

osmium, ruthenium, and the like. 23/5/28.
(C.) 620/28. Low Temperature Carbonisation,It. Improvements relating to retorts for the

distillation of solid carbonaceous substances.
23/5/28.

(C.) 621/28. David Forbes Meith. Improve-
ments in refrigerating devices. 23/5/28. |

(C.) 622/28. W. & T. Avery. Ltd. Improve-
ments in or relating to dashpot controlled
mechanisms. 23/5/28.

(C.) 623/28. Dr. Herman Johan van Royen.
Manufacture of iron and steel insensitive to
cold shortness, blue shortness, and ageing.
23/5/28. &

(C) 624/28. Thomas Hugh Kelly. Im-
nrovements in and connected with alloys.
23/5/28.

(C.) 625/28, Alec Munro McGregor. Im-
provements in grips for tractor wheels, 25/5/98.

(PY 626/28. Ernest Robert Hart. Im-
preved cnoneentratine table. 925/5/9R.(P.). 627/28. Thomas Roberts Wood. A

~

new or improved removable grid for the fire-
boxes of stoves and the like. 28/5/28.

(P.) 628/28. . Alexander Ellicott Simmonds,John Harfield Todd and Reunert & Lenz,
Ltd. Improvements.in cooling towers. 28/5/28.

(P.) 620/28. Alexander Ellicott Simmonds,
John Harfield Todd and Reunert & Lenz,Ltd. Improvements in fillings for coolingtowers. 28/5/98.

(P.) 630/28. Harold Helmuth Sebastian
Dold. Imvrovements in deck chairs. 29/5/98.

~. (P.) 631/28. Charles Edwin Silverthorne.
Jmoroyed method for tamping holes in rock or
similar substances for blasting and the like,and appliances for same. 29/5/28. :

to single and multiphase
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(C.). 632/28. Louis Evans Renaud. Im-

proved - means of tracing trouble in. internal .

combustion engines. 29/5/28.
(C.) 633/28. Alexander Spencer.

ments in or relating to hooster.
motors for locomotives. 80/5/28.

(C.) 634/28. Alexander Spencer. Improve-
ments in or relating to locomotives. 30/5/28.

(C)) 635/28. . Citogel Gesellschaft . fur
Chemische und Technische Erzeeunisse, M.b.H.
A process for generating cold. 80/5/28.~

(C.) 636/28. Sozal (1924), Ltd. Improve-ments in or relating to paints. 30/5/28.
(C.) 637/28. The Barber Asphalt Co. Im-

provement in process of curing cementingmaterials. 30/5/28.
(C.) 638/28. Sentry Safety Control Corporation. Safety device for motion picture.

Improve-
engines or

projecting machines. 30/5/28.
(C.) 639/28. Otto Altenbach.. JImprove-ments in and relating to knife handles.

30/5/28. Ei
(C.) 640/28. Alfred Wm. Beutell. Im-

provements in or relating to apparatus suit-
able for use as a sign or for other display.
purposes. 30/5/28..

| ak
(C.) 641/28. Standard Telephones and

Cables, Ltd. Improvements in signalling
systems. 30/5/28.

(C.) 642/28.  Fried-Krupp Grusonwerk
Aktiengesellschaft. Process for the recovery of
volatilisable metals and metallic compounds inthe form of metal fumes from ores, metal-

products and residues of various kinds.
30/6/28. er

(P.) 643/28. George Wilson. An automatic
closing and washerless water tap. 30/5/28.

(C.) 644/28. Sidney Maguire.” An improved
composition of matter for use in electric
storage batteries. 1/6/28. a

(P.) 645/28. John Alfred Vaughan. Im-
provements relating to water gauges for steam
boilers and the like. 1/6/28. :

(C.) 646/28. Eric Aloysius Geraghty. Im-
provements for automatically interrupting the
discharge of any motor ‘car battery when the
car is at rest. 1/6/28. |

(P.) 647/28. Walter Douglas Peek.  Im-
provements in the recovery of metals. 1/6/28.

(P.) 648/28. Walter Woolf Isaacs. Im.
THY

in the construction - of ‘drawers.

(P.) "649 28. Edward Dollar. Improve-ments in clutches for. motor
like. 2/6/28. a

(P.) 650/28. Wm. Haslam Manners and
Cecil Whesthead Spencer. Carburettor for
internal combustion engines. 2/6/28.

(P.) 651/28. Violet Livingstone-Jackson.A draining pan. 2/6/28. |

(P.) 652/28 Anton Friedrich Schiel and

vehicles and the

yy Wm. Keet. Verbeterde crusher.

(P.) 653/28. Manoel Cordiero Santiago.
Improvements in direction indicators for useyma propelled road vehicles.

(P.) 654/28. Albertus Pieter -MeiringPlenaar. Improvements in or relating to the
|

linings of tube mills and the like. 5/6/28.


