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The Ordinary General Meeting of the Society 
was held in the Chamber of Mines, on Saturday, 
F eb ru a ry  15th, Prof. J. Yates (President), in the 
chair. There were also present :—

37 Members : Messrs..R. G. Bevington, W. R. 
D ow lin g , A. Richardson, G. O. Smart, A. Whitby, 
II. A. White, Prof. J. A. Wilkinson, W. A. 
lialclecott, W. Beaver, A. A. Coaton, E. H. 
(Jroghan, J. S. Curtis, A. D. Gilmore, G. Goodwin, 
,1. 0. Greer, Jr., J. A. Jones, J. Kennedy, G. A. 
Lawson, H. Lea, J. Lea, A. Lichtenstein, J. P. 
JlcKeown, G. Melvill, J. E. Metcalf, J. T. Milligan,
S. Newton, T. T. Nichol, F. B. Ogle, W. EL Roe,
0. E. Rusden, H. Scarf, R. Stokes, W. H. Stout, 
II. Warren, F. W. Watson, John Watson and 
,1. Welch.

11 Associates : Messrs. J. Chilton, J. Cronin, 
(!. L Dewar, A. L. Edwards, J. H. Harris, R. W. 
Long, C. G. J. Moore, A. Thomas, A. M. Thomas, 
W. E. Thorpe and L. J. Wilmoth.

C Visitors and Fred. Rowland, Secretary.
The minutes of the previous monthly meeting, 

UN published in the Journal, were confirmed.
NEW MEMBERS.

Messrs. Croghan and Coaton were elected 
.scrutineers, and after their scrutiny of the ballot 
puper->, the President announced that the candi
dates for membership had been duly elected, as 
follows :—
I>i.akskr, (\ A ., Consolidated Langlaagte Mines, 

L'cd., P. 0 . Box 15, Langlaagte. Assistant 
A ssayer.

< AMihH, W illiam  La w r e n c e , Transvaal Bischoff 
Mine, Warmbaths. General Manager. 

m.k i, G icrrit, Redjang Lebong, Benkoelen, 
Sumatra, D.E. Indies. Amalgamator.

Ayllar  H. K , Simmer & Jack East, Ltd., P. 0 .  
°x  47, Germiston. .Mine Sampler.

J o h n s o n , H e r b e r t , Simmer & Jack Proprietary 
Mines, Ltd., P. 0 . Box 192, Germiston. , Shift 
Boss. • - •

M o s e n t h a l , B e r t ie , Consolidated Langlaagte 
Mines, Ltd., P. 0 . Box 15, Langlaagte. Assayer. 
( Transfer from  Associate B oll.)

The Secretary announced that the following 
gentlemen had been admitted as Associates by 
the Council since "the last general meeting. 
A n d e r s o n , W il l i a m , Treasury G . M ., Ltd., Cleve

land. Mine Sampler.
B o w y k u , J a m k s , East Rand Proprietary Mines, 

Ltd., I3. 0 . Box 66, East Rand. Mill Foreman. 
D a v id s o n , J o h n , P. 0 . Box 1146, Johannesburg. 
D o w l in g , A r t h u r  E d w a r d , East Rand Proprietary 

Mines, Ltd., P. 0 . Box 66, East Rand. M ill
wright.

F o o t e , J u n ., A r t h u r  B., North Star Mine, Grass 
Valley, Cal., U .S .A .

H a n n a , J o s e p h , Treasury G. M ., Ltd., Cleveland. 
Cyanider.

H a u t o n , G e o r g e , Geldenlm is D eep, L td ., Cleve
land. M ill M anager.

H o l l a n d , G u r t ij , Simmer and Jack Proprietary 
Mines, P. 0 . Box 192, Germiston. Bookkeeper. 

S c a t t e k t y , P e t e r , Roodepoort Central Deep, Ltd., 
P. 0 . Box 114, Roodepoort. ' Cyanide Manager. 

S c o t t , A n d r e w , P . 0 . Box 2361, Johannesburg. 
Assayer.

S t a c e y , D o u g la s  W i l l i a m , c / o  D r. V igne, P. 0 .  
Box 188, Bulawayo, Rhodesia. Am algam ator, 

As a Student :
M il l s , T h o m a s  L a n d a l l , The School of Mines, 

Redruth, Cornwall.

G e n e r a l  B u s in e s s .

The Presiden t: I  beg to move a vote of 
thanks to Mr. Henry Hay and his staff at the 
Witwatersrand Deep, for -their courtesy and 
hospitality in connection with our recent visit 
to that mine. .>

The motion 'was then put and carried unani
mously.

There is a very sad matter which I  would 
like to refer to. There has just happened in 
Natal a very serious mining accident, the Glencoe 
disaster, which has thrown a gloom, over the 
whole sub-continent, having, I  am afraid, resulted 
in the death of about 70 men, many of them 
belonging to a rescue party. 'I move that’ a 
letter be sent to the Chairman of the Company
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expressing our regret at the calamity, and the 
sympathy of this Society with the relatives of the 
victims.

Mr. A. R ich ard so n : I  beg to second the 
motion. South Africa has, fortunately, been so 
free from colliery disasters that one like this 
comes to us with the greater shock. The event 
is rendered particularly sad because of the loss of 
one of the rescue parties, the members of which 
have set before us a noble example of unselfish 
devotion. Our deepest sympathy goes out to the 
relatives of those who lost their lives.

The vote was carried in silence, the members 
standing.

ASSA Y  OF B A TTE R Y  CH IPS A N D  
SCREENS.

By L e s l ie  J. W il m o t h  (Associate).

It is some time since the assay of bye-products 
has been discussed before this Society, and the 
information to be gathered on the subject is very 
meagre and incomplete. Having some little 
time back the necessity to deal with the selling 
samples of several parcels of bye-products,.I  was 
at a loss for suitable methods of assay, and so 
found it necessary to do a little experimental 
work to find methods which would yield 
accurate results. These experiments, I must 
admit, were few, but the time at my disposal was 
limited, so I  give my experiences with them 
rather with the object of raising a discussion 
than of giving anything new. We have lately 
had some very interesting papers on the routine 
assaying, but the unusual assays have been to a 
very great extent neglected by this Society for 
the past few years, and thus a thorough thrashing 
out of the assay of these products will not be out 
of place.

The term bye product has a very wide applica
tion and, of course, varies according to the 
metallurgical work being done in the reduction 
works. For instance, the bye products of a Rand 
Reduction Works are very different to those of a 
copper smelting concern. On the Rand, the 
chief bye-products of our'reduction works may be 
summed up in the following— now that the 
Siemens-Halske process has been discarded—  
battery chips, battery screens, black sands, pan 
furnace slags, plumbago crucibles, and litharge 
dross from the pan furnace. The last four of 
these have been discussed to a slight extent in 
this Society some few years ago, and although 
there is room for much experimental work and 
investigation in the methods applied to their 
assay, it is my intention this evening to leave 
them alone and to deal with the assay of the first 
two :— Battery chips and screens.

B attery ,Chips.— The usual method of selling 
these is for a lump sum per ton, irrespective of 
their assay value. Considering the nature of the 
material and the difficulty of obtaining a true 
sample, this seems the best. At the same time 
in spite of the difficulty o f  obtaining a true 
sample, an assay of the material is of great value 
in determining the selling price.

Assuming the sample sent into the assay 
office, the difficulty of an efficient method 
of assaying it presents itself. It usually con
sists of lumps of metallic iron varying from 
the size of a pin’s head to as much as half 
an inch in diameter. The fluxing of metallic 
iron in a crucible assay, at the best of times 
is most difficult, and can only be done when 
the iron is extremely finely divided. As it 
is impossible to powder up the lumps, the 
standard methods of fluxing are useless. The 
scorification assay is out of the question, as the 
smallness of the sample operated upon renders the 
results useless. Again, the removal of lumps of 
iron by scorification is never very successful. 
The combination method of dissolving the iron in 
acid and assaying the residue, I  have found by 
experience to be exceedingly tiresome and slow, 
to say nothing of being very expensive.

Some little time back, I carried out a series of 
experiments on the assay of copper ores for their 
gold contents, and these investigations gave me 
the idea of the possibility of assaying the battery 
chips in l'O  A.T. lots, or even more, by passing the 
iron into a gold free matte, and collecting the 
gold in the usual lead button.- As these experi
ments with the coppet ore seem to have a direct 
bearing on the assay of the battery chips, I take 
the liberty of giving a description of a charge 
which I found to give most satisfactory results 
with an 8% copper ore. Not having any gold 
bearing copper ore to work npon, I  mixed an 
almost pure carbonate of copper ore with a 
moderately rich sample of banket, so as to give a 
mixture of 8% metallic copper, and 3-5 dwt. of 
gold per short ton. One assay ton of the above 
mixture contains approximately 2 4 gm. of 
metallic copper, so I  added 1'2 gm. of sulphur 
with the charge, with the object of passing it 
into a matte as CuS. The following is the 
charge I used for fusion : —

Ore ... , 1-0 A.T.
Gran. Soda i 2-0 „
Fused Borax .. .2 -0  „
Litharge... 1 1-0 „
Sulphur ... | 1-2 gtn.
Charcoal .. 1-5 „

And a 6 in. iron nail.
It will be seen that litharge is added only m 

sufficient quantities ,to give the desired button. 
The iron nail is added to take up any excess of
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lnhur that may have been added and so . keep 
Ju*1 button malleable. O n  pouring the charge, a 
t , , pirrving all the copper will be found on 
ma of the button. The advantage of the above 
t0*thod lies in the fact that, contrary to what 
'"L h t be expected, the matte does not carry any
111 Id 0 Q the particular sample mentioned in 
several assays, I never found- more than an 
u n w e ig h a b le  quantity of gold in the matte, 
though its silver contents were always high. The 
above method is not new, but I  give the detail 
to lead up to the application of the method to 
the assay of the battery chips.

Following on the lines of the above experi
ments the use of a matte seems to present an 
easy solution to the crucible assay of this some
what awkward sample. I  have found that a 
charge with 50% of sulphur to the chips taken 
yields a perfectly malleable lead button and a 
matte carrying practically all the iron originally 
in the charge taken. As in the assay of copper 
lire care, has to be taken that no excess of litharge 
is left in the slag, as any excess of sulphur would 
yield an exceedingly large button. I  have found 
it advisable to use an iron nail in the case of all 
assays, using a matte in order to keep the button 
malleable and the matte free from lead. The 
following charge yields excellent results with 
battery chips, irrespective of their size :—

Chips ... ... - l'O A.T.
Gran. Soda ... 1-5 ,,
Fused Borax ... 1'5 ,,
Sulphur ... ... 0 '5 ,,
Silica ... ... O'o ,,
Charcoal ... ... 1 "0 gm.

And an iron nail.
It will be seen that silica has been added to 

protect the crucible, and that an excess of flux 
has, if anything, been used. After quick fusion, 
the charge is given a wash down with a small 
quantity of litharge and charcoal. In this assay 
the furnace used for fusion must be run at a 
slightly higher heat than is usual for a gold 
assay and the crucible must be allowed to remain 
in the furnace a full twenty minutes after quiet 
fusion. If the heat be insufficient, or the charge 
he poured too soon, the iron will be found in 
small lumps on top of the lead button, and not 
completely absorbed into the matte— the assay 
>eing thus rendered useless. I have not, as yet, 

jni't with a sample of battery chips assaying more 
‘an 6 oz. per ton, and have not found a weigh- 

a 'It; quantity of gold in the matte of any assay I 
■ave done up to the present. In cases where the 

t's lniation of the silver is required, it is 
necessary to save the matte and recover the silver 
>y aconfication. With the above material dupli- 

ca es seldom agree, which is all that can be

expected, but at the same time it is astonishing 
how the average of different batches ot assays of 
the same material correspond. ,

Battery Screens.— Here again the assayer is faced 
with an extremely nasty material to sample, as well 
as to assay. As a rule, these samples reach the 
office in the form of a number of small clippings of 
the screens as they have been discarded at the mill. 
I f  the sample be small, the pieces can be cut up 
finer, and a series of, say, half a dozen assays run 
the same as has been recommended for the 
battery chips. There is, however, a way of 
treating the sample preparatory to assay, which 
has a tendency to yield a far more desirable 
sample from an assaying point of view. This is 
as follows :— Weigh the sample as it comes to the 
office, and then place it in a roasting dish, or a 
series of roasting dishes, and oxidise in the 
muffle. A  certain amount of care is needed, as 
with an excessive temperature there is a tendency 
for the sample to slag as the oxidation nears 
completion. This oxidation is not very tedious 
on account of the iron being in the form of a 
wire. With an ample draught, a little over an 
hour is quite sufficient. The oxide produced is 
black, and highly magnetic, and still retains the 
form of the screening. On ' completion of the 
oxidation the roasting dishes are removed, and 
the contents cooled. When cool, the oxide ■ is 
weighed and pulverised. It is advisable to take 
great care in the pulverising of this material as 
it is often very rich, the gold . occasionally being 
visible as a coating on the mesh. Having pul
verised the sample, the assayer is faced with one 
of two methods of assay, either by direct fusion 
the same as with an iron ore, or by passing the 
iron into a matte as has already been described. 
The most usual method would be a direct fusion, 
but it would seem that the matte method has a 
tendency to give higher results on account of the 
reduced slag losses. W e all know that highly 
basic material tends to carry gold into the slag. 
By the formation of a matte the baseness of the 
slag is done away with, and so this tendency 
disappears. I  have noticed that the matte assay 
usually gives higher results, and I  attribute it to 
the above fact.

These experiments, whilst they certainly point 
to this tendency in favour of the matte assay, 
have not proved the point altogether to my satis
faction. The greater number of the assays all 
show in its favour, but two or three have been 
very marked in their tendency the other way. 
These differences however have been so great as 
to have raised the point as to the effective mixing 
of the sample before assay. Whilst not positive 
on the point, the data I have gathered incline 
me to the belief, that the m atte' assay gives 
slightly higher results. The two following sets
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of figures are averages of two batches of assays 
done oh the same sample at'different dates :—

Assay
Batch.

'D irect Fusion. M atte Assay. D ifference in 
favour o f inatte

Au
dwt.

A g
dwt.

An
dwt.

Ag
dwt-.

Au
dwt.

Ag
dwt.

1 175-2 2 8 0 178-6 14-6 +  3-4 -1 3 -4
2 173-2 3 3 6 174-4 16-2 +  1-2 - 1 7  4

As will be seen the silver losses in the matte 
are high, but as its recovery presents no diffi
culty it can be disregarded. In all the above 
cases the charges were washed down with a 
mixture . of litharge and charcoal just before 
pouring. Without this final wash the differences 
are more noticeable. The charges used in the 
above experiments may be of interest, so 
them :—

D i r e c t  F u s io n .

give

Oxide ... 1-0 A.T.
Gran. Soda ... 1-5
Fused Borax ... 1-0 ' 5)
Litharge ... ... 2-0 ' ))
Silica ... 0-5 >>
Charcoal ... ... 1-5 g m .

M a t t e  M e t h o d .

Oxide ... 1-0 A.T.
Gran. Soda ... 1-0 >>
Fused Borax 0-5 >>
Litharge ... ... 1-0
Silica ... 0-5
Sulphur ... 0-5 it
Charcoal ... ... 1-0 gm.

And an iron nail.
This matte assay requires similarly to the 

assay of the chips a little longer in the fusion 
furnace than is usual with an ordinary assay. 
The matte in this case also, as in the assay of 
chips, may be considered gold free. When the 
sample is below about 300 dwt. per ton it may 
be discarded. Above that value it would be 
wiser to treat it by scorification. W ith a sample 
assaying 612'10 dwt. per ton, I  recovered the 
equivalent to 1 2  dwt. from the matte. Glancing 
ba,ck at the assay of these two samples, I  think 
the matte assay gives us a method of considerable 
accuracy, and one that can be made to fit into 
the day’s work without disturbing the routine of 
the assay office.

In conclusion, I  would like to thank Mr. A. M. 
■Thomas, one of my assistants, for many sug
gestions and help in getting together the data 
■ for these few notes.

aThe P re sid e n t : I  move 
to ’ Mr. Wilmoth for his paper, which 1 am 
sure will be very useful to.many of our assayerj.

vote of thanks 
paper, which I

Mr. A.' W hitby : I  would like to second 
the motion. I  am sorry I  arrived too late to 
hear the best part of this paper, in which I 
think it is quite evident there is very interest
ing matter for assayers to discuss, especially 
in connection '“with this point of utilising the 
matts assay.' For myself, I  am rather doubt
ful whether experience will bear out Mr. 
W ilmoth’s findings. Of course, it can only be 
proved 'by very careful experiment, and one has 
to be quite sure before making any definite state
ments. I  think it is a very useful contribution 
as far as it goes, and all assayers ought tp try and 
follow up this line of research and see if thia 
matte assaying does not give better results some
times than some of our other methods.

Mr. J. P. McKeown : I  would like to ask a 
question with regard to screenings : Does it make 
any difference, to the assay if the screening is 
allowed to lie about for some months instead of 
being dealt with immediately?

The P re s id e n t : Do you suggest that the 
oxidation of the screenings affects the result %

Mr. J. P. McKeown : I  should say from my 
short experience it makes a difference.

The P re s id e n t : 1 feel sure that Mr. Wilmoth 
will attend to that question when he replies to 
the discussion.

W E ST R A L IA N  W E T-C RU SH IN G  PLANTS, 
W IT H  SOM E NOTES ON LA B O U R  

EFFICIEN C Y.

By G e r a r d  W . W i l l i a m s ,  F.C.S., A.I.M.M.

The leading companies employing wet crushing 
in West Australia are the Golden Horseshoe, 150 
stamps, the Ivanhoe and Great Fingall with 100 
stamps each, the Lake View Consols with 75 
stamps, the Oroya-Brownhill with 60, and the 
Sons of Gwalia with 50 head. In addition to 
these plants there are a large number of 40, 30, 
20 and 10 head mills widely distributed through
out the gold-fields of the state.

Of the mines cited the Fingall is in the 
Murchison gold-field, the Sons of Gwalia in the 
Leonora District, and the others are situated on 
that small belt of highly auriferous country known 
as the .Kalgoorlie “  Golden Mile.” The K a lg o o r lie  
mills crush “  lode matter ” which is- not so hard 
as the banket but considerably tougher. The 
ore may be described as an altered greenstone 
schist containing about '70% of quartz. The 
percentage of free- quartz increases in depth. 
The mineral constituents are pyrite, p y rrh o tite , 
and tellurides of gold, silver and mercury. H10
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J ' e b .

luhur contents average 6%. Tellurides are 
SU-1  lv distributed, and in some mines contribute 
"Targe percentage of the total gold; Such mines' 
ft f  usually dry-crushing, all-roasting plants. 
Where tellurides occur in wet-crushing, ores they 

to be carefully concentrated, or else the ore 
st be treated with ‘ bromo-cyanide.’ Normal 

"vanide solutions are without solvent action on. 
gold which is combined as a telluride.

233

the
T h i s  fact, together with the presence of much' 
r e f r a c t o r y  pyritic material compels all the Kal- 

orlie wet-crushing plants to resort to close 
c o n c e n t r a t i o n .  In the mills enumerated above, 
t h e  buttery is simply a primary crusher; secondary 
c r u s h i n g  is accomplished by means o f  grinding 
pans or tube mills, or by a combination of the two
agencies.

Of the Kalgoorlie plants mentioned above the 
Oroya-Brownhill, the Lake Yiew Consols and the 
“ new ” 100 head mill at the Horseshoe are all- 
sliming propositions. The coarse sands are 
crushed fine in pans, and then slimed in tube 

and the “ o ld ” 50 head 
treat the sands after pre
pans, by percolation, and 
in the normal manner by 

agitation and filter-pressing. All these plants 
are ‘ continuous process’ ones, the ore being in con
tact with dilute cyanide solutions from the time 
it enters the mortar boxes.

The tables A  and B epitomise the more 
important data with regard to the larger batteries 
in this state.

Table

mills. The Ivanhoe 
mill at the Horseshoe 
liminary crushing in 
the slimes are treated

In view of the frequent use of the word’ slimes' 
in this paper, it might , be; well; to say a ;few 
words as to the meaning which this word -bears 
on these fields. The word slimes,- as used in 
Westralia, denotes any product sufficiently, finely 
crushed to. yield an economic extraction within 
twenty-four hours with agitation, and' which is 
sufficiently homogeneous to permit .'of .filter- 
pressing. The limit of fineness, therefore, varies 
with the nature of the ore. On dry-crushing 
and roasting plants the economic limit appears to 
be attained when 90% of the product will pass a 
100 linear mesh screen. On the wet crushing, 
telluride containing ores, a much greater degree 
of fineness is required. The Ivanhoe classes, the 
— 150 product as slimes but on the ‘bromo-cyauide’ 

propositions (the Lake Yiew and the Oroya- 
Brownhill) the limit appears to be -  200.

Throughout this paper I shall use the term 
slimes to denote the final product as delivered to 
the agitators. This product is much more 
granular than the true slimes of the Band. 
Decantation methods have been found inappli
cable to this class of product, as the fine sands 
settle out and resist removal from the vats. 
It is most necessary when contrasting Band and 
Westralian methods to bear, in mind the different 
nature of the products known on both fields as 
“ slimes,” otherwise serious misapprehensions 
may arise.

Amalgamation is practised on all wet-crushing 
plants. In some cases where very coarse battery 
screening is used, amalgamating tables have been
‘ A .”

Mine.
No. 
o f • 

Stam ps
M onthly
Tonnage.

W  eight 
‘ o f 

Stamps, 
lb.

Duty.

Ivanhoe 100 17,000 1,200 5*5
Oroya-Brownhill ... 60 9,000 1,100 6-48
Sons of Gwalia ... 50 10,000 1,000 6-68
Lake Yiew Consols 75 11,000 1,200 5-5

Golden Horseshoe 150 24,500 .1,270 5-5
Great Fingall 100 22,500 1,150 7-0

W ear o f  Shoes 
and D ies.

2'25d. per ton. 
f 4 -2 6 oz. shoes 
\4-56 oz. dies

4 -3 oz. shoes 
2'5 oz. dies 
2 ■ 14 oz. shoes 
3 -04 oz. dies

2 ~ 
f i j

2

2

H
2

3

3

Drop.
lSTo.
per

Min.

104

108

108

102

104

106

H eight
Ins.

Screen.

15 x 15 

10 x 10 

2 0 x 2 0  

300 mesh

15 x 15 

12 x 12

District.

Kalgoorlie

Kalgoorlie

Leonora

Kalgoorlie

Kalgoorlie

Murchison

Table “  B.”

Finganie: C° nS0ls 
Ivanhoe ... 
fcons of Gwalia

L
ab

ou
r

•a
nd

Sa
la

ri
es

.

P ow er.

Rep'ii
and

M ain
ten 

ance.

Stores
and
Sun

dries.
T ota K -

Pow er
Costs
per
h.p.
Day.

d. s. d. d. d. s. d. s. d.
4-66 5-64 8-90 3-75 1/10 95 1/4-5
6-7 1 /219 7-47 5-15 2/8-51 1/7
4-a: 10-31 4-39 5-39 2/0-36 1/4
8-19 1/1-92 5-58 4-49 2/8-18 1/4-5

discarded, and all amalgamating is done in the 
grinding pans. In almost all cases mercury is 
used in the grinding pans. The practice of inside 
amalgamation is almost universal throughout 
West Australia. Where the go ld -is  coaise tlie 
practice has certain advantages, but ' with fine 
gold the only ad vantagelies in the fact that 
mercury being added to all the boxes, the plates- 
require less dressing. But this advantage is
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more' than discounted by. the time occupied at 
the monthly clean up, and by the greater oppor
tunities afforded for the adventitious removal of 
amalgam from the boxes.

On mines where the gold is comparatively 
coarse and is not intimately associated with the 
pyrites, simple, amalgamation yields excellent, 
results. On :the Ida H. gold mine 86'6% of the 
total gold recovered is obtained by simple amal
gamation after crushing through a 500 mesli 
screen. The ore consists of 70% quartz and 30% 
of greenstone schist. This mixed ore averages 
12% of pyrites.

Concentration. — All the larger wet-crushing 
plants resort to close concentration. The general 
method is as follows :— The product from each 5’ 
head of stamps passes over a Wilfley table. The 
slimes flow' direct to the main pump sump and 
the sands are hydraulically separated into’ coarse 
and fine sands, which are in turn fed to coarse 
and fine grinding pans. The product of the pans 
passes a row of secondary concentrators. The 
sands from these tables flow to the main pump 
sump and are elevated to a series of spitzkasten. 
The overflow from these passes direct to the 
slimes'settlers, but the sandy underflow is returned 
to the tube mills (or to the leaching vats, where 
leaching is practised). From the tube mills the 
ground ore passes another set of tables and flows 
back to the main sump.

Where a very coarse battery screen is used 
(10 x 10) it is usual to run the mill pulp direct 
to a small spitzkasten and pass the coarse sand 
through the pans before concentrating.

On. the Oroya-Brownhill the battery-pulp- is 
projected against a shaking screen which permits 
the fine sands and mineral to pass through, and 
retains the coarser product, which is fed to grind
ing- pans- before -concentration. The advantage 
of this method over hydraulic separation lies in 
the fact that the specifically heavy mineral is 
passed over the concentrating tables before grind
ing. The difficulty of recovering tellurides is 
much increased with the fineness to which it is 
crushed. These classifiers (King’s patent) do 
their work excellently and are especially valuable 
on this mine, as a large percentage of the total 
gold is in. the form of telluride.

~FiM~<h-mdiwj.— As"outlined in' the previous 
paragraph, the mill pulp is passed from time to 
time over spitzkasten which return the underflow 
of sandy material to the fine grinders. The 
secondary grinding of - the sands is accomplished 
by means of grinding pans, of the Forwood-_Dow7n 
type. The final grinding to slimes ( -  150 or 
--.200, as the case may be) is accomplished by 

means of tube mills, or,: .as they are usually 
termed in this Sta,te, “  grit mills.”

■ Some' difference.of-opinion still exists as to the. 
comparative merits of pans and tube-mills. The 
tests at. the Ivanhoe although carefully carried 
out and confirmed in general results by subse
quent tests at the Oroya have been considered to' 
be somewhat unfair to the tube mill in that the 
product fed to the mills and- grinding pans- 
averaged 23% of ■ 200 product.

But, owing to the nature of the ore, it ig- 
not so easy to feed a clean product to the tube- 
mills in Kalgoorlie as it is on the Band. The. 
net result of these tests was to confirm the 
superiority of the pan over the tube mill for the - 
purpose of reducing coarse sands to fine, but the 
superiority of the pans for the purpose of reduc-. 
ing fine sands to -  150 product was less clearly 
demonstrated. Where all-sliming is practised it 
is found to be most economical to use pans for' 
grinding the mill pulp, and to pass the product- 
of the pans, freed as far as possible from slimes,.' 
to the tube mills. This method is in vogue on 
the Oroya, the Lake View and the Horseshoe- 
mines.

As an illustration of the capabilities of the 
grinding pan the following data, obtained in the 
Ivanhoe tests, is of interest. The battery pro-*, 
duct containing 56% of +  60 was reduced to a 
final product containing 95% o f - 1 5 0  by two- 
pans working in tandem, i.e., the second pan 
taking the product of the first pan after separation 
of slimes in a spitzkasten. The two pans coped 
successfully with the product from- 20 head of 
stamps crushing through a 15 x 15 screen. The' 
same product was fed to a tube mill and reduced 
to the same degree of fineness. The costs perton_ 
crushed through a 150 linear mesh were 2s. 3'4d. 
for the pans and 2s. 6'7d. for the tube mill.

The pans used w'ere 5 ft. in diameter, driven 
at 57 r.p.m., and. required 6'5 h.p. The mill 
was a Krupp 13 .ft. x 3 ft. 3 in., driven at 31 
r.p.m. and requiring 20 h.p.

The following table shows the normal work 
done by the 5 ft. pans on the Ivanhoe.

On the Ivanhoe, 10 Wlieeler pans, 5 Jt. in
diameter, driven at 57 r.p.m., each pan requiring' 
6'5 h.p. Each pan grinds 10 tons per day on 
sands as shown. About 33% of the mill tonnage 
passes through these pans.

Table “ C.”

Screening. Coarse Sands 
entering Pans.

Ground Sands 
leaving Pan.

+  40 31 '.4 per cent. 0 ’6 per cent.
+  60 21-8 „ 6 '2  „
+  100 17'6 „ 28-7
+  150 6:1 „ 8-0 „
- 1 5 0 23-1 . „ 56-5
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The efficiency of the grinding' pan depends on 
severa l factors, the most important of which are 
briefly summarised :—

(1) The grinding efficiency is proportional to. 
the circulation. Circulation; varies directly as 
the interspaces between the shoes, and inversely

the decrease in depth of the shoes which is 
produced by attrition.

W h e r e  the shoes ar 3  set closely together, e.g , 
with 1 'n- interspaces between the shoes at the 
periphery of the muller, the drop in circulation, 
and hence in grinding efficiency, is very marked 
us the shoes wear down. Consequently the pan 
with new shoes has to be driven- at such an 
increased rate of speed as shall maintain the 
normal grinding output with reduced shoes.

(2) For any given arrangement of shoes and 
dies the grinding efficiency is proportional, within 
limits, to the expenditure of power.

Coarse sands grind best at high speed, fine 
sands at medium speed. A  small increase in 
speed involves a large increase in power. At the 
Perseverance gold mine, where 8 ft. diam. pans 
are used for grinding roasted ore, it was found 
that to increase the speed by 14% required an 
increase of 58% in power.

(3) The grinding efficiency, given equal -con
ditions of circulation, is proportional to the shoe 
area.

( I 1) The pans have been found to yield their 
best results when working oil a uniform product; 
line and coarse sands should not be crushed in 
one pan, the coarse sands protect the finer por
tions from the grinding effect of the shoes. An 
over load of 10% is usually allowed.

(5) The pulp as usually fed to the pans con
tains 25% by weight of sands.

Tube Mills.— The difference in the character 
of the banket and Kalgoorlie ores is very marked 
in the wear and tear of the mill liners on the two 
fields.

On the Oroya-Brownhill the tube mills are 
13 ft. 7 in. x 3 ft. 8 in., and driven at 32 r.p.m. 
require 21 h.p. The liners are 1 in. thick and 
cast locally of chilled cast iron. The wear and 
tear is uniform throughout the length of the
Ti!^ an<̂  am0unts about 470 lbs. per month. 
These mills carry a load of 2£ tons of flints.

e l)ulp entering the mill contains about 83% 
<>f—-150 produ3t, and this is decreased to 76%
<>n having. Each mill grinds 27 tons per day 
through the 150 mesh.
l / f ' 1 ® ° ^ en Horseshoe and Lake View 

’ t. 4 in. x 4 ft. mills are used. At 29 r.p.m. 
■Wf consuming 30 h.p. these mills crush about 
iiie.sli°nS SaiK* Per tr o u g h  a 200 linear

une^n ^  ^ ew> manganese-steel liners are
’ and the wear and tear averages 250 lbs. per 1

month. The consumption of flints averages 
1,000 lbs. On the Golden Horseshoe a set o f  
chilled steel liners, 1 in. thick, lasts about six 
months. The wear of the liners is equal at both 
ends of the mill. Silex liners are not used in 
Kalgoorlie.

The following series of gradings illustrates the 
nature of the ore treated on the Golden Horse
shoe :—

Table “ D .”

Screening.

Battery 
Pulp 
15X15 

Screen 22 
I.S .W .G .

Feed to 
Tube 
M ill.

D ischa’ge
from
Tube
Mill.

Sands as 
Leached 

in “  O ld ” 
M ill.

F inal
Slime
from
Filter

Presses.

Per cent. Per cent. Per cent. Per cent. Per cent.,
+  50 27 0 10-0 3-7 6-0
+  100 18-0 52-0 46-0 3 9 0
+  150 4-0 9-2 10-8 ' 19-0
+  200 1-0 5-5 3-5 7 0 3-0
- 2 0 0 50-0

.
23-3 36-0 29-0 97-0

Per cent
Percentage extraction on “ sands” ... 70'50- 

)! ,, “ slimes” .... 78-02
,, ,, “ concentrates” 98-10;

Recovery from all sources :—
By battery amalgamation ... ' ... 27*5 . 
By concentrates (3 ’7% total tonnage) ... 18'4 
By sands and slimes ... .... 4-2-5

(only 2,500 tons of sand treated per month)
Total ... ... ... 88-4 ;

Average grade of ore, 13 dwt. to 14 dwt.,.
Monthly tonnage, 22,000 tons.

The tube mill is essentially an impact grinder, 
whilst the pan grinds by attrition. For this, 
reason the excellent results obtained by grinding- 
pans in Kalgoorlie must be largely discounted 
when applied to the consideration of banket ores. 
The wear and tear factor would be largely in
creased, and on a very hard ore this factor is far- 
more important in pan than in tube mill costs. 
A t first sight it seems as if the pan might be a 
useful factor in Rand milling practice in that,, 
following Kalgoorlie practice, the pans might be . 
used to break down the coarse product which is- 
at present fed to the tube' mill. Although it 
would be interesting to note the result of running 
a grinding pan and a tube mill in tandem on ' 
banket ores, especially where coarse screening is- 
used in the battery, it seems probable that the 
increased efficiency of the tube mill would be 
more than counteracted by the heavy cost of , 
wearing parts in the pan. Certainly the pan ‘ 
deserves a trial at the hands of Rand metal- ’ 
lurgists, but in any such trial the pan should be 
considered as a preliminary fine crusher working- 
on the product normally supplied, to the tube 
mill and delivering the product from the pan,.
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after elimination of slimes, to the tube mill. As 
a fine grinder, per se, the pan cannot possibly 
compete with the tube mill, but it is possible 
that working in conjunction, the two might pro
duce a slight diminution in the total costs of fine 
crushing.

: Agitation.— The slimes from the battery and 
from the subsequent disintegration of the sands 
pass over the final series of spitzkasten to the 
settlers. These are mostly pyramidal in con
struction, and a large area is required. From 
the settlers the slimes are drawn off to the 
agitators. The latter are steel vats varying from
12 ft. to 22 ft. in diam., and about 8 ft. in 
depth. The stirring gear is so arranged that it 
■can be drawn up out of the pulp if, from any 
mischance, the power is cut off. The stirrers 
•make about 7 r.p.m. The settled slime is made 
up with solution to a consistency of one part 
of slimes to one part of solution, and the cyanide 
strength made up by adding cyanide to 0 06%. 
The period of agitation varies, but averages 
twenty-four, hours. During agitation the solution 
strength falls from 0 ‘06 to 0 04%.

On the Oroya-Brownhill and the Lake View 
Consols the bromo-cyanide process is used. On 
the Lake View the agitators are 22 ft. in diam. 
by 8 ft. deep. Each vat holds 60 tons slimes. 
The. cyanide strength of the solution is brought 
up to 0'075%, and after 15 minutes’ agitation 
25 lbs. of bromo-cyanide are added. After 12 
to 16 hours’ agitation lime is added to neutralise 
the bromine, and the vats are discharged for 
filter pressing. The agitators in bromo-cyanide 
plants are covered in. On this plant (the Lake 
View) the consumption of cyanide, including the 
eyanide in the bromo-cyanide, averages 1'4 lb. 
per ton. This amount about represents the 
average cyanide consumption of the Kalgoorlie 
wet-crushing mines. The Ivanhoe treats the 
slimes (53% total tonnage) by bromo-cyanide. 
The bromo-cyanide is added at the rate of 0 '6 lb. 
per ton of dry slimes.

' Filter Pressing.— The large size, 3 ft. 6 in. x 
3  ft. 6 in. x 3 in. plates, Dehne type of press, is 
most commonly used. These presses hold about 
5  tons of dry slime. The presses are usually 
angle closing, but hydraulic closing presses are 
also used. The filling of a press occupies twenty 
minutes, washing (at a maximum of 80 lbs. 
pressure) from ten to twenty minutes, and air 
■drying, usually with air at 50 lbs. pressure, 
another three to ten minutes. The residues 
average 15 to 17% of moisture. Filter pressing 
costs average Is. 6d. per ton treated. Labour costs 
form about 50% of the total costs.

A  new automatic filter, the Ridgway filter, is 
Tiow. in use on the Great Boulder Proprietary 
mine. The press is almost automatic in action,

one man being able to attend to ten presses. The 
costs are stated to be much lower than on the 
older type of press. The Moore press, which like 
the Ridgway press depends on the action of a 
vacuum for inducing filtering, has had a successful 
trial on some out back mines. Vacuum filters 
appear to have a future before them.

Concentrates. —  The concentrates from the 
Wilfley tables are roasted, mixed with dilute 
cyanide solution, fine ground in grinding pans 
with mercury, agitated and filter pressed. The 
concentrates represent from 3'5 to 5% of the 
tonnage crushed and contain from 20 to 30% of 
sulphur. The gold contents represent from 15% to 
23% of the total gold.

Sands Treatment.— The methods in vogue here 
call for little comment. O f ths Kalgoorlie mines 
only the Ivanhoe and the Golden Horseshoe 
resort to sand treatment, and on the latter mine 
only a small percentage of the total tonnage is 
treated in this manner. The residues from the 
sands plants are higher than the slimes residues, 
but the costs are less. The all-sliming process, 
however, gives the best and most economic 
results. The time of treatment, on 4 dwt. to 
5 dwt. ore varies from 5 to 7 days. The Great 
Fingall, the Gwalia and all the out back mines 
treat from 55% to 80% of the total tonnage by 
percolation. Grinding pans are used to break 
down the coarser sands in the battery pulp.

; Precipitation and Clean-up. —  On all the 
larger Westralian mines all solutions are filter- 
pressed before entering the extractor boxes. As 
a result of these clarifying presses the solutions 
enter the boxes crystal clear and the zinc is never 
fouled by the deposition of siliceous material. 
Speaking generally, the residual gold values in 
the solutions leaving the boxes do not compare 
well with Rand practice; especially is this the 
case with regard to weak solutions. I  think that 
the explanation is that owing to the nature 
of the ore the solutions become charged with 
calcium and magnesium sulphates. The effect of 
these substances in retarding precipitation is well 
known. Lead acetate is used as a dipping for 
the zinc on most plants. On some mines the 
clean-up is effected with a preliminary acid treat
ment, but in certain cases the fine zinc and gold 
slimes are roasted in large C.I. muffles. After 
thorough roasting the calcined gold slimes are 
fluxed with 25% of borax and 10% of sand. The 
calcined slimes contain from 40% to 50% of gold. 
The resultant bullion contains about 955 gold and 
silver. This method j was introduced by C. 
Blackett, metallurgist to the Golden Horseshoe, 
to whom I am indebted for the figures given above. 
The fluxed slimes are melted in a Martin’s tilting 
furnace.. The simplicity of the process, the easy 
fusibility of the calcined product and the con-
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sequent low costs are all in favour of the method, 
which merits consideration on other fields.

The Continuous Process.— Members are fully 
u a i n t e d  with the continuous process as applied 

u  certain Hand mines. The success or otherwise 
of the “  New Metallurgy.” (W hy “  New ” 1 The.

rocess was old before it was introduced- on the 
Band) does not concern this paper. It is, how
ever difficult to see what grounds exist for the 
assumption that Westralian methods can ' be 
applied with equal success under entirely alien 
conditions.

The whole question appears to me to turn on- 
the distribution of the gold content's of the ore. 
In this respect there is no possible comparison 
between the two fields. In the banket the gold 
is almost, if not entirely, confined to the matrix 
surrounding the pebbles, but in Kalgoorlie it is 
equally distributed throughout the mass of the 
ore. On the Kalgoorlie field,'where fine crushing 
to at least a 150 linear mesh screen is absolutely 
essential for the highest economic result, filter 
pressing follows as a necessity. Given filter 
pressing it must be admitted that the continuous 
process is highly advantageous. The ore is in 
contact with solution from the time it enters the 
mortar boxes, and solution of the gold takes place 
in weak solutions under the most favourable con
ditions. This materially decreases the time for 
solution in the agitators. From their nature the 
true slimes formed from these ores do not lend 
themselves to the decantation process. Filter 
pressing, apart from the question of treating the 
so-called slime (i.e., — 150 sands), is an absolute 
necessity and the continuous process followed as 
a logical consequence.

But in view of the low costs and high extrac
tions of the decantation process as evolved on the 
Hand the introduction of filter pressing seems of 
doubtful profit. It might be possible to reduce 
a 0'5 dwt. residue to a 0 '3 dwt. residue by all- 
sliming in approved Kalgoorlie fashion, but unless 
that, all-sliming was accomplished for less than 
0'2 dwt. the increased extraction would be of no 
advantage. The all-sliming plants of this field 
represent the highest development of this type of 
process, but their success is due to the fact that 
they have been evolved as a result of certain 
conditions, not necessarily the same on other 
fields.

Labour Efficiency.— So far this paper has been 
almost entirely descriptive, but I  now pass to 
that portion which will, I  think, be not unpro
ductive of controversy. It may be taken as an 
axiom that the true economic conduct of any 
industry is very largely a factor of the efficiency
j1 the labour employed. Eighteen months’ w ork__ i
°n these fields ha3 more than ever convinced me ' <

, that the Rand does not obtain that labour 
efficiency which forms so important a factor in 

j. determining the low costs ruling in Westralia. As 
j I  am dealing at present with reduction plants, all 
; comparisons will be drawn from surface plants.
> A t a future date I  hope to lay before: you a paper 
. dealing with underground work, arid.in that paper 

this subject will be more thoroughly gone into.
. By the courtesy of Mr. J. Sutherland, general 
,■ manager of the Golden.Horseshoe, l  am permitted 
t to append detailed cost sheets for milling as.well 

as the labour distribution sheet, for .his mine.
■ This mine may be taken, without prejudice to any 

other wet-crushing plant, as typical of the highest 
development of .this form of metallurgy in 
Australia. The plant is divided into two 
portions, an older 50 head mill equipped with 
concentrating tables and grinding pans, treating 
part of the ore by agitation and part by percola
tion in 20 ft. x 7 ft. vats. The more modern 
mill comprises 100 stamps, 1,270 lb. in weight, 
concentrating tables, grinding pans and tube mills. 
The entire product of this mill is slimed. W ith 
a few exceptions, such as men employed in the 
emptying of sand vats and in trucking concen
trates who could be replaced by an equal nnmber 
o f natives, I  think that you will agree with me 
that were the Horseshoe transplanted to the 
Rand that they would employ just, as many 
workers (excepting those previously excepted) and 
in addition every worker would have one or two 
boys to help him do his work. It is to this waste 
of native labour that I  would draw attention no 
less than to the fact that the skilled worker on 
these fields does his work on his own, whereas on 
the Rand he almost invariably has the assistance 
of one or more natives.

This applies to every branch of surface work. 
On the mine where I  am at present, the boiler 
range consists of five large Lancashire type 
boilers, four always under steam. This range is. 
fired by one man. In Africa, that man would be- 
a baas, and tell two or more natives what to do. 
There is an engine room containing the winding- 
engine, ten-drill compressor, mine pump engine 
and battery engine. One first class engine- 
driver per shift attends to tlie whole room, the- 
night shift man (there is no hauling on night 
shift) cleans the engines. How many boys would, 
be employed in this engine room if it were on- 
the Rand 1

Of course, it means harder work for the skilled, 
worker, but in view of the scale of wages in 
vogue on the Rand, it does not seem much to ask 
that a man should do the same work that he 
would do here for two-thirds the wage. There is- 
the same waste of labour in the assay offices, in- 

-the sampler’s room, in the shops, and, to a lesser- 
extent, in the cyanide works. There is no need

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



238 -The jou rn a l o f  The Chemical, 'Metallurgical'and Mining Society "of South Africa. * ’eb. 1908

T h e  G o l d e n  H o r s e s h o e  E s t a t e s  Co., LTD .^Battery Expenses for Month of July, 1907.

Particulars. Wages. Stores. Total Cost. Cost per Ton. -j,tioo lit. ol' l : i  i,j -j-,

Superintendence ... £6 5 5 4 £6 5 5 4 •64 •7-2
Breaking—

104 14 -104 14F eed in g  an d  tra m m in g 9 9 1 0 3 M 5
Power 72 3 0 £ 1 24 1 8 196 4 '8 1-92 2-15
Electric light 1 0 1 1 13 2 2 13 3 •03 •03
Spare parts ...

56 16 11
73 16 10 73 16 10 •72 •81

Repairs and maintenance 52 9 6 109 6 5 1-10 1'20
'Conveying—

105Attendance ... 9 3 105 9 3 1-03 1-15
Power 5 14 10 23 9 6 29 4 4 •28 •32
Electric light 1 5 ] 2 1 4 3 ■6 5 ' ;04 •04
Bepairs and maintenance ' 33 3 8 65 0 -10 98 4 6 •96 1-08

J  lilling  —
139M illm en 2 7 139 2 7 1-40 1-52

Feeding 99 13 4 4 2 7 103 15 11 •92 1-14
Power 243 18 7 667 18 8 911 17 3 8-92 9-99
Screens, shoes and dies - 95 18 ■6 95 18 6 •94 1-05
Mercury, 594 lb. 60 2 10 60 2 10 •59 •66
Water, 1,200,000 g a l.... 23 1 6 301 11 1 324 12 7 3-18 3'56
Electric light 4 15 6 7 17 3 12- 12 9 •12 •14
Assaying and sampling 12 17 0 9 6 10 22 3 10 •20 •24
Smelting and retorting 13 7 11 13 3 8 26 11 7 •23 •29
Bepairs and maintenance 179 0 1 304 8 9 483 8 10 4-72 5-29

Classifying and Concentrating—
Attendance ... 130 2 1 130 2 1 1-27 1-42
Taking to bins ... 48 6 0 48 6 0 •47 ■53
Power 31 10 10 76 4 7 107 15 5 1-05 1-18
Electric light 1 17 9 3 2 0 4 19 9 •05 •05
Bepairs and maintenance 100 15 2 47 16 9 148 11 11 1-45 1-63

Elevating—
Power .... ... .... 85 18 2 247 15 11 333 14 1 3 2 6 3-65
Electiic light ... 1 2 9 1 17 3 3 0 0 •03 •03
Tailings, wheel attend, and repairs 35 16 9 19 5 5 55 2 2 •53 •60
Tailings, pump ,, ,, 39 14 9 53 18 9 93 13 6 •92 103
Cornish lift ,, ,, 14 8 11 20 6 6 34 15 5 •34 •38

.Return Water—
Attendance ..-. 58 2 6 58 2 6 •57 •64
Power 21 9 9 109 9 8 -130 19 5 1-28 1-43
Electric light 12 7 1 0 8 1 13 3 •02 ■02
Bepairs and maintenance 47 12 8 . 60 10 10 108 3 6 1-09 1-19

.Fine Grinding (Grit Mills)"— '
Attendance ... 46 12 6 46 12 6 •45 •51
Power ... ' 264 8 1 749 0 10 1,013 8 11 98 1 11-10
Electric light 17 8 1 8 11 2 6 7 •02 •02
Liners ... ... 250 0 0 ' 250 0 0 2 45 2-74
Flints (10 tons 17 cwt. 2 qt.) 48 11 -6 . 48 11 6 •47 •53
Repairs and maintenance 31 11 5 . 44 8 1] ' 76 0 4 •74 •83

Grinding Pans — <
Attendance ... 47 11 9 1 47 11 9 •46 •52
Power 72 19 9 162 '7 4 1235 7 1 2-30 2-58
Electric light 2 5 3 3 14 6 ! 5 19 9 •06 •07;
Shoes and dies 126 0 '0 ,126 0 0 1-23 1-38
Bepairs and maintenance 8 16 8 - 3 19 4 12 16 .0 •12 •14

Total U 2 ,254 ■A 9 £3,8.38 2 8 £6,092 5 10 4/11 ;6 5/6-73
• -  ________ :___________i____________.__________ : . , * ’  1 _______. .  ̂ v . . .  w ^  ~  ^  _________ ,
Tonnage treated, Ul.tUU ot 2,240 los. - Cost ,per- ton of 2,240 lbs., W ages-2/0’69, Stores 3 /6 ‘04, Total 5/6 73. 

=  24,539 tons of 2,000 l b s . ..........................,, 2,000 ' ,, 1/10-05 ,, 3/1 '53 „  4 / l l -58
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me to point out to you the advantages to -b e  
ined by taking away superfluous natives, and 

8 l o v i n g  them on useful work, whilst leaving 
T  white worker to do his own work instead of, 
t  often, w a tc h in g  some one else do it . I  freely 

dniit that I  prefer a native to make up assay 
L es to fetch and carry generally about the plant 

d ’ to do these little jobs which otherwise I 
m u st needs do myself. A t -present with the ther- 

meter at 110° in the shade I wish for him even 
more But economically the practice is indefens
ible.

The function of the native worker is to perforin 
u n sk ille d  work, not to relieve the white worker of 
legitimate exertion. So long as natives were 
p le n t i fu l 'the practice of allowing surface workers 
the services of one or more natives was the 
natural outcome of' .the false labour conditions 
obtaining in South' Africa. The growing need 
for an increased supply of coloured labour ■ in its 
legitimate sphere, as t r u e  unskilled workers doing 
work which it is not feasible to give to whites, 
renders it necessary that, every practicableeconomy 
in the employment of such labour: should be 
■effected.

I  venture to think that the figures quoted in 
this paper afford conclusive -proof, that it is 
possible to effect such a.reduction. An indirect 
advantage which would be secured by reducing 
the number of surface natives, numerically few in 
any one case but, taken over the whole Eand, 
comprising a large number, would be the increased 
efficiency of the white workers. This will prove 
a gain not only to the cost sheet of the mine but 
to South Africa as a whole.

I  have not drawn attention to these points in 
any spirit of captious criticism. I believe that 
every industrial centre can learn something from 
other centres, and as the predominant characteristic 
of the Westralian gold-fields is a high labour 
■efficiency, both on the surface and underground, 
it appears most necessary to draw especial atten
tion to this factor. This is the one great lesson 
which the Australian gold-fields can teach the 
Eand.

L a b o u r  D i s t r i b u t i o n .

Golden Horseshoe G. M., Kalgoorlie. Average 
Tonnage, 22,500 Short Tons.

Men per
24 hours Totals.

(3 shifts).
•Ao. 1 Mill (50 head) —

Shift bosses ... ... 3 
■On 12 concentrator tables and

13 grinding pans ... 3
Battery feeders ... ... 3
Stamp man ..;  ... !■
'Casual... ... ... 1  . '11.

No. 2 M ill { iW h e k d )  —
Shift bosses .. . ..  3.
On classification ... ... 3
On 30 con'centrator tables and

10 tube mills .." ... 3
Battery feeders ... ... 3'
On trucking concentrates ... 3
On tailings elevators . ... 3
Stamp men 2 - .2 °

Sands P lant—
On pumping solution ■1
On discharging vats 4 5 '

Slimes Collection and Agitation Vats
Shift bosses 3 '.
On pumping solution 3
On settlers 12 18

Filter Press P lant—
On filling and washing 3
On discharging and closing... 28
Casual....: ■ 2 r -33

Disj>osal o f  Residues—
- On sands • 4 ■

O n’ Slimes 6
General Foremen (day and night) .2 ; O-

Total .101
Total Treatment Costs—

c. A-
Labour and salaries

■ s. a.- 
' 2 5-89

Power ... 4 6-0-2
Kepair and maintenance . 1 ■ 8:58
Stores and sundries ’ 4 . 2 2-1

Total 12 10-70

The P re s id e n t : As most of you know, Mr. 
Williams was on these fields for several years. 
He often writes to the Council, and it is really 

’ very gratifying to see the interest lie continues 
to take in the Society. In connection with this 
particular paper his remarks on labour efficiency 
have been of especial interest to me. He 
has a happy way of expressing his views and I  
am sure you have been just as much intere'sted 
in them as myself. I  move a vote of thanks to 
him for his paper.

Mr. J. S. Curtis : I  am an old hand at' pah 
amalgamation. It has been largely discarded in 
America, and I  think it has also been discarded 
in Europe, but may exist still in Australia for all
I  know. As regards fine grinding, the modern 
methods utilise tube mills or other crushing mills, 
which are far in advance of the pans, ’ because 
the wear and tear of the slioes and dies of the 

Matter is extremely great. •- -
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TH E L A B O R A T O R Y : ITS. ECON OM IC 
.. V A LU E.

(Read at October Meeting, 1907.)

By A . M c A r t h u r  J o h n s t o n ,  M .A . ,  F.C.S.
(Member)!

DISCUSSION.'

Mr. A. W h i t b y : The subject of this paper is 
of great interest, and the_ author has dealt with 
it in such a comprehensive'manner that at first 
sight there appears little to' .offer in the way of 
criticism. .

A t the putset, however, I  find that he considers 
the status-of the assayer to be vastly, improved. 
I f  increasing the quantity of work without extend
ing the facilities for doing it is a measure of. the 
enhanced value placed on the assayer’s services I 
have nothing to say. It is true that somewhat 
more reliance is-placed o'n that portion of the 
assay work w hich-com es under metallurgical 
cognisance, and it is equally true that more 
accuracy is required, but at the same time the 
quantity of work demanded has been greatly 
increased, as I said before. When the chief 
assayer has practically to do nothing but 
weighing from early morn to dewy eve, as must 
follow if he does 150 to 200 assays a day, I fail 
to see how supervision of the other work can be 
efficiently carried on. The ancient controversy 
as to what an assayer could really do in a day 
and what was- actually - demanded of him is 
wrapped up in this question. Multiplication of 
assistants does-not fill the bill when the equip- 

-m ent'is merely sufficient to properly cope with 
half the amount of work. Nor do I  see that the 
assayer is in any way benefited by the assumed 
changed conditions. The department still remains 
.prejudiced by the attitude of the authorities in 
considering it as , a necessary evil, the one which 
shows no tangible fruit,- and therefore the last to 
be considered when improvements are wanted.

, Coming now to. the main object of this paper, 
which is, as I  take it, to impress on the. mining 
authorities the economies effected -by, and 
the consequent ^necessity for a proper, exami- 

.nation of, .their stores, there cannot be two 
opinions, and the argument holds good that a 
suitably-equipped laboratory must justify  its 
.existence, either directly or indirectly.. ' On the 
other, hand, it is very much like butting at, a brick 
wall, to attempt to assail; the present system of 
buying;.and in contemplation of the subject one 

-is further faced with an undeniable reluctance on 
, the part, of merchants to submit to any scrutiny 
.o f  ,.their goods. That this.is an iniquitous state 
of; affairs is quite obvious, and it must in time give 
place to more reasonable methods., • The^system

of buying on guaranteed samples taken from bulk 
which finds acceptance in all advanced communities- 
does not yet appear to have been adopted in this 
country, although.-we sometimes pride ourselves 
on being up to date. . It was in; operation in the 
firm of manufacturing chemists to which I  wa& 
attached 25 years ago, and the rule was absolute- 
that no drug, chemical or article vused in the 
works could be passed into stock without a- 
rigorous examination by the analytical depart
ment. I merely mention this .to show that, 
although the opinions expressed by the author' 
and- Prof.- Wilkinson indicate that the system 
is not universal in England, yet there are-firms 
,who fully appreciate the advantages o f  a" works’" 
.chemist, even if they do -not always., show tlieir 
appreciation tangibly. . •

It is now ancient history, but .as an instance o f  
the failure, even-of metallurgists, to grasp an 
.important issue, I must refer once again to the 
attitude adopted in. the . matter of cyanide. It 
took the metallurgical world several years to 
grasp the fact, of which the chemist was ready 
to assure them, that cyanide was in no sense pure 
with a 98% guarantee. In one or two instances, 
rather than admit the error, metallurgists advanced 
several quite puerile objections to the use of sodium 
cyanide, and continued to advocate the use of the 
potassium salt, regardless of what was quite 
obvious to the chemist and a standing source o f  
amusement to the manufacturer that they were 
only being supplied with an impure sodium salt. 
To my own knowledge (and admittedly that of the 
manufacturer) some o f the cyanide sold here con
tained upwards of 20% of common salt to bring 
it up to the 98% standard ! Whilst this was the 
required basisi no effort was taken in the manu
facture to ensure purity in the substances-5 used, 
and even as much as 25% of inert or deleterious- 
matter found its way into the manufactured article^ 
I leave it to our business men to work out the 
economy or otherwise here involved.

The materials mentioned by Mr. Johnston as 
requiring the attention of the chemist are, o f 
course, merely examples, and do not cover the- 
ground, and it is one of the characteristics of a 
well appreciated laboratory, that it is continually 
finding fresh material to work on. I  might here 
instance a matter of considerable importance as- 
affecting the health of the mine employee. It is 
no secret in the trade that owing to excessive 
competition certain medicaments used in the miner 
hospitals are not what they should be. Take, for 
example, -carbolic oil and disinfectants..- With 
regard to the form er,. it rarely conies up to the 
standard laid down by the pharmacopoeia, and 
the latter may have the odour of the phenols- 
without containing enough, to justify-tlieir use. 
Again, it is customary to s u p p l y ,  u s u a l l y , under
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ct cough, diarrhoea, tonic and other 
C0-vtures made up in quantity to prescription. 
JJV effect of this is sometimes to get what used 

be quite common in the Dutch medicine trade, 
t0. re the “  wonder essentz” was often made the 
Humping ground for any derelict tincture^ or 

known preparation in the chemist’s shop. 
Remembering that it is extremely, difficult to 

alvse a complex prescription, it would seem to 
be the better plan to order the ingredients 
sep a ra te ly  ; then it might be possible to judge of 
their quality, which afterwards would be extremely

^'^Tlie author mentions somewhere in his paper 
that his viscosity results convey very little to the 
en g in eer. Surely this is an anomalous state of 
affairs, probably arising from the7 variety of 
instruments in use for this purpose. . Archbutt 
and Deeley have proposed to reduce all results to 
what they call absolute viscosity, so that the 
engineer is made independent of the instru
ment used, whether Redwood, Engler, Saybolt 
or Doolittle torsion. The present practice' of 
reporting the rate of flow in terms of a particular 
instrument for sucli an important test is to be con
dem n ed . Here I  would wish to remark that it is 
highly desirable to adopt standards in apparatus 
and methods for the technical examination of all 
substances used in the arts. A t present the 
section of applied chemistry associated with 
engineering is in a lamentable state of confusion,, 
and the public analyst is frequently forced by the 
■works’ chemist, who is generally in a better 
position for it, to acquire apparatus which is 
excessively costly, and at the same time merely 
transitory in advantage. There is little doubt in 
my mind that the old Thomson calorimeter, for 
example, was capable in the hands of an 
experienced worker of giving results quite con
formable with the work done by any ordinary 
class of coal, whilst admittedly failing with 
anthracites and cokes, but this does not form any 
justification for the compulsory usage which has 
been, as I say, forced on us of an instrument 
which costs nearly ten times the price and does 
not give any better results when worked against 
extended experience with the Thomson. More 
important, however, is uniformity in methods of 
analysis. Taking steel for example, several 
recognised methods are in use for the determina
tion of carbon, most of which are based on the 
solution of the iron and the subsequent oxidation 
of the carbon to C 0 2 which is either weighed or 
measured. It is manifest that the initial process 
of solution is one on which all chemists should be 
agreed. Quoting from Stillman, the American com
mittee on standard methods of iron analyses found 
that, contrary to the usual practice, the solvent at 
the outset must not be neutral, but strongly acid.

As they say,-this is quite contrary to the English 
practice, and if my own small experience with 
high carbon steels is to be relied on, not by any 
means a safe procedure, the evolution of hydro
carbons being admitted as 'a source of loss. I  do- 
not wish to take up time unnecessarily, but this 
solitary example could be multiplied ■ to cover 
almost every article which comes under the notice- 
of the engineering chemist. Even amongs.t 
public analysts the insufficiency of methods, for 
examining butter forms only one e x a m p le ,amongst 
many.

Mr. E.'t H^VQfogh'a'n ;In contributing .the's(e 
few remarks on-Mr. Johnston’s practical .paper, I 
feel sure he deserves our best thanks, since through 
the medium of our Journal, “ The Laboratory,:. 
Its Economic Value,” is brought before the 
public eye, and especially before the various, 
mining groups. With the exception of the group 
Mr. Johnston is connected with, the rest o f' the 
groups in the past and up to the present have only 
dabbled with the subject and are still in the mire 
in failing to appreciate its value and possibilities.

The laboratory is an important asset, and 
certainly deserves their combined serious con
sideration. By this I mean it should not be 
necessary that each group should go to the great 
expense of having a properly constituted labora
tory of their own, but should rather contribute 
to the maintenance of one central laboratory, 
with whose co-operation it should be possible to 
work in perfect harmony to the mutual benefit 
of the whole industry. In my opinioD, it is a 
narrow-minded policy to adopt the attitude that 
if one group secures better results than another, 
why should it give the benefits of its experience 
to another I I feel sure that investigations have 
been instituted, say, by a group, when the 
questions have already been solved by others, 
thus incurring unnecessary expenditure.

To a certain extent we are not all here for the 
benefit of our health, still, while we are here, we 
should work as much as possible not only for 
ourselves, but also for the mutual welfare of the 
country and posterity.

It would be a very poor outlook for any 
country depending, say, on its agricultural 
resources if farmers did not co-operate, exchang
ing ideas, and also verifying suggestions made to 
them by their Central Government Agricultural 
Department. It, therefore, seems to me that, 
with the Technical Societies we have here and 
the institution of a combined group laboratory, 
we should be in a position not only to help 
in developing the gold industry, to its maximum 
value, but also to devote time to the best treatment 
of. low-grade propositions, refractory ores, etc., 
as well as the conduct of other J>ase metal
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.'*j<|Vs!'1*es> which we all hope will b’e opened up 
„  >e n®af future. The expense and up-keep of 

a laboratory need not necessarily devolve
o e y  011 the shoulders of the mining groiips, 

but should also be granted'State aid. It would 
certainly be better to capitalise a realisable asset 
such as the preceding, rather than institute so- 
called experimental funds. The benefits that m ust' 
accrue from its proper conduct should go a long 
way to secure the confidence of European aiid 

mvestor®> and in conjunction with the 
_evelopment of the agricultural industry should
0 a good dral in helping to form the foundations

■ ■ ^  a 've a^, hope will be a prosperous ■ 
’ ... “ “ /y-. , n. yaking  the preceding remarks as a 

private individual, I  quite appreciate that I aril 
advocating what may seein a policy possibly 
dangerous to private laboratories, but if a scheme 
s ou ever be entertained, which to me seems 
on y a matter of time, I  feel convinced that 

.the matter can be and should be arranged without 
infringing, their interests and means of livelihood.
I now come back to one or two details of Mr. 

Johnston s paper froiii a chemical point of view.
_ present the method of reporting cyanide as 
con aimng over 100% potassium cyanide must 

.seem a curious point to the ordinary eye. W ould 
it not be better'to report in terms of cyanogen, 
at the same time including, if necessary its equi
valent in terms of either potassium cyanide or 

■sodium cyanide, pi. both 7 The meaning would 
then be at least clear to any person.,

1 do not quite agree with the method of 
determining volatile matter in coals adopted by 
Mr. Johnston. The standard method is, I  
bjfieve carried out in a platinum crucible and 
id, only continuing the heating one minute after

rth.e disappearance of the flame and done over a 
good Lunsen burner. A t one time I employed 
Mr Johnston’s method, but I  found, it was diffi
cult to get uniform results with muffle heating; 
in  regard to the platinum crucible method I 
found that, with different sizes of crucibles, results

■ T Z y v  ^ ° - f  t0 20/° were obtfiined on a basis 
ot dU/o volatile matter being present. It, there-

. fore seems evident that a standard size of crucible 
■should be used for comparative data. In regard 
to a factor for ascertaining the evaporative power 
of coals from their proximate analysis, I  take the 

^liberty of quoting one given to me by Mr. H. D. 
.Bell, assayer, York mine

I f  the moisture and ash are carefullydetermined, 
and the difference between the sum of their 
percentages and 100 be multiplied by O' 14, it 
will be found that with ordinary bituminous 

,:coals the results agree very well with the Mahler
■ bomb data,. As regards its application to anthra

c i t e  Coals, I am not iii ^position to state if it is 
“■satis'factory. ' ' -

Feb. 1908

The subject of boiler feed water's and th • 
treatment seems to me a matter on which m 61r 
engineers require some education. Processes ^
often adopted, tlie mechanical arrangement of
is not only primitive, but is often more expensi 
than or costs as much as the installation I f  
a proper plan t ; also the cheriiicals recommended 
and the quantity and inode of application a,.P 
not conducive to the wellbeing and life of tl 
boilers. With these crude plants the oils fr0m 
the condensers are never eliminated as thev 
should be, for even if they are purely mineral 
they should not be allowed to re-enter-the boilers’ 
Ou the matter of the purification of boiler feed 
waters and boiler corrosion, I have some inter 
esting data, which I  hope ’to be able to place 
before you. at some .future time.. The use of 
boiler fluids, anti-incrustants, etc., should never 
be allowed, especially if . recommended to be 
employed inside the boilers. I f engineers only 
knew how they are imposed ..upon by these 
wonderful cures, I feel sure they’ would leave 
them severely alone. A t .'any rate, if desired 
they should never be adopted without ascertain
ing their absolute  ̂composition, and even then 
should be handled with suspicion.

With reference to lubricating oils, greases, and 
rope dressings; I  think only mineral oils should 
be .employed, especially for high pressures and 
temperatures, and no admixture of vegetable or 
animal oils of any description should be allowed, 
or if present they should be brought under 
certain guaranteed percentages. In conclusion,
I  am sure that the publication by Mr. Johnston 
at some future period of the results of the micro
scopic analysis of metals will afford a paper of 
great local practical value.

The P re sid e n t : I  am sorry to say that Mr. 
Johnston is very ill at present, and I  am afraid 
that it will be some time before he is about again.
It is hoped, however, that he will be well enough 
to reply to the discussion at the next meeting.

THE O R IG IN  O F THE G OLD IN' BANKET.

(Having reference toT ro f. J. W. Gregory’s paper 
on the same subject, read .before the Insti
tution of Mining and Metallurgy.)

(Bead at January Meeting, 1908.)

By J. S. C u r t i s  (Member).

DISCUSSIO N.
Mr. J. T. M illig an : On p. 201 of the

Journal the author' states: “ It must be 
remembered that tlfe matrix of the banket is basic, 
and being basic, quartz cannot predominate.” In 
support of the author’s infiltration theory I  have
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. d t]iat where a considerable number of quartz 
"  T o r  stringers are found running through the 
)velD, et theje sections of reef are invariably 

f Door value. No dpubt, at these .points, owing 
°  the predominance of quartz the'reef is-'acidic 

d precipitation did :not take place or was much 
IMS than the average. These quartz veins being, 
f course, filled in subsequent to the deposit o f - 

banket, it follows that they could -have-had 
no influence on gold already deposited in a placer.

SOME FEATURES OF SIL V E R  ORE 
TREATM ENT IN  M EXICO.

(Read at January Meeting, 1908.) 

jty W. A  C a l d e c o t t ,  B.A.,. F.C.S. (Member); _

P a r t  I.— W o r k s  P r a c t i c e .

The P resid en t : Mr. Caldecott brought this 
Cuchara to-night for inspection. It is used for 
finishing “  pannings ”  in Mexico, and it is really 
identical with the horn spoon which we occasion
ally use in prospecting. O f course, the idea is 
that you can do your final panning much better 
in such a spoon than in an ordinary pan. You 
can get a very nice tail indeed which shows up 
far better on the horn background than, in the 
ordinary pan.

THE INCIDENCE OF M ETH ODS O F P A Y 
MENT ON TH E E F F lC E N C Y  

OF M INERS.

(Read at November Meeting, 1907.)

By K e n n e t h  A u s t i n ,  M.Am.I.M.E.

DISCUSSION.,

Mr. A. R ichard so n : The author, in his short 
paper, has touched the fringe of a subject which 
gave rise to much controversy during the strike 
and to many vigorous, if biassed, stateinents-before 
the Mining-Industry Commission. It has also been 
the object of much close investigation in America, 
the country which leads in the scientific solution of 
labour problems, and one of their ablest experts 
recently laid it down as a fundamental principle 
that high wages and low labour costs form the 
foundation of the best management.

Iliat a perfect system will be devised, in this 
generation, at any rate, seems doubtful, but-as the 
science of mining becomes more exact so’do thepro
je c ts  of finding a suitable system become'brighter. 

urning to -’the various points ;raised by ‘t-Kte

author as they occur, I  am, first of all, in full 
agreement with him ‘as to the undesirability-of 
introducing a Compulsory Arbitration Act, as its 
enforcement in other colonies has 'given rise to 

.-grave constitutional difficulties. : ■
In New Zealand, for instance, the -Labour Con

ference declared that it had no confidence in its 
Arbitration Court, and the Federation of 
'Employers stated that as a result of the Act 
there had never been greater friction in labour 
matters than at present, and that, while the cost 
of production liad been seriously affected, the con
ditions of the workers as a whole had not 
improved. In that country, because of the 
business dislocation and unrestfulness begotten 
of the Act and the destruction of all sympathy, 
between master and -man, it is often asked 
■whether it would not be better to have a strike 
and have done with it 1

Again, in New South Wales the coal miners 
ever since the introduction of the State Industrial 
Arbitration Act have generally refused t o ' 
acknowledge any judgment with which they were 
not in sympathy. A  compulsory arbitration act 
is, to put.it plainly,-merely socialism masquerad- 

■ihg--in‘ a 'fancy dress, which- in these days should 
’deceive:no 'one." : • i ; f

•The'right'of workers to form labour unions fbr 
mutual 'protection- is''adm itted,' but where "'th!ey 
injure the country and themselves is -in fixing a 
maximum daily task which no man must eiceed, 
’thus stifling individual effort and reducing every
thing to-aidead level of wooden performance.1 " 

The argument that the miner doea not accom
plish the -best results because of the insecurity 
'consequent-upon the rule of 24 hours’ notice of 
dismissal: seems scarcely impartial,-since 'in  the 
other departments where- it is in force no such, 
prejudicial effect has been observed,

■ ‘Coming to the merits and demerits o f the 
usual systems I notice that day?s pay has none 

'of !t.he former granted to it, a verdict which seenis 
-somewhat harsh, as a system that confers a large
measure of contentment due to a fixed wage, 

■lessens friction by reason of the few opportunities 
for'disputes, and encourages a friendly co-opera
tion throughout, must have some commercial 
value. With it mining is more carefully arid 
safely performed, though there is generally a 
waste of explosives, and it has in its favour a 
simplicity of accounts which is not, as the author 
would have us believe, a feature of the contract 
system. ' -

If, however, as on some mines a close account
• is kept of fathomage, footage, and stores, in order 
to check and locate inefficiency, then the accounts 
are probably not so'simple as those of contracts. 
The bonus system I consider to be more elastic

■ than-the'contract-'system.-Its accounts are not at all

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



244 The Journal o f  The Chemical, Metallurgical and Mining Society o f  South A frica.

complicated when once understood, and dissatisfac
tion amongst the men is reduced almost to the day’s 
pay standard. Whatever happens, a wage is 
assured, there being no possibility of coming out 
in debt or of those violent fluctuations in pay 
common' to the contract system which are the 
cause of so much suspicion in the minds- of .the 
workers. The contract system, is a more fruitful 
source of discontent amongst the men than any 
other. It demands a great deal of supervision to 
check the inevitable sloppy mining, due to a cliase 
for fathomage at any cost, careful' mining asj 
regards the following of reefs, and keeping stope 
widths low. Bringing down dangerous hanging or 
supporting bad ground with a plentiful suppiy of, 
pillars, is looked upon by the contractor as a matter; 
where compulsion, not initiative, is required 
moreover, the incentive to do' his best work is 
effectively restrained by the fear of a “ cut.”

A  man on day’s pay or bonus is as contented 
as ordinary human nature admits of and readily 
obeys instructions, but directly he goes on contract 
he will scarcely slide down a stope unless he is 
given a price per foot for doing so, and his 
attitude towards those in authority is more 
aggressive than agreeable. This sort of thing, 
seemingly inseparable from the system, renders 
the society of the miners and officials mutually 
distasteful, largely destroying the good under
standing so helpful to co-operative effort.

I f  contracts are given out for three or more 
months, and I  am in favour of this, the agreement 
requires to be very carefully drawn up, as the 
miner is a bird of passage and can flit when small 
cheques threaten, whereas the company must sit 
and be shot at by the big cheque. A  10% reten
tion would, I  think, be sufficient to cover all 
ordinary contingencies, and these contracts should 
include drill maintenance (exclusive of hoses), for 
which 2s.' extra per fathom would probably suffice. 
Spare columns should be provided, if asked for, 
and wherever possible one man should be given 
one face. I  see no reason why the letting of 
faces by tender should not be given a trial, those 
wishing to tender being allowed to inspect the 
working place and to familiarise themselves with 
the conditions. This is often done in Australia 
and America and might solve some difficulties here.

I f  any new system is to be introduced it is 
advisable to make the change very gradually, as 
miners always regard any new scheme with great 
suspicion, and it is of vital consequence that the • 
complete sympathy of those in control under
ground be secured, as without their loyal support 
important details may not receive proper, atten
tion. It is, to mention one point often over
looked, a help to the efficient carrying put of any 
system of control,.if shift-bosses are given staff 
quarters and.a staff position. In a mine as in an

Feb- 190®.

army it is detrimental to discipline if a lieuten 
is on too familiar terms.with his men.

' As the author has not— more’s the pitv 
given us any concrete examples to facilitat- 
criticism, I  will furnish a few brief details of 
some systems that have been tried here.

A  system analogous to the payment of colliers 
by the weight of coal produced was employed at 
the City and Suburban after the war up to the 

, time of the strike, and, it is said, gave satisfaction 
Every truck was tallied and credited to the miner
from- whose stope it. came, payment being based
on the number of trucks sent to the shaft. To- 
check the inclusion of waste a bonus was given 
for close stoping widths, a pro rata charge was 
made against the men for waste sorted out at the 
surface, and Is. a ton .was given for waste sorted 
out below.

Another one, originated by Carl A. Davis, of
the Centre Star and War Eagle mines of Bossland
B.C., known as the hole contract system was as 
follows :—

There were two machine drilling shifts, 7 a.m. 
to 4 p.m., and 4 p.m. to 1 a.m., with one hour 
meal interval in each. The location of holes was 
indicated by the shift bosses,' misplaced holes 
being disallowed for payment. A  special blasting 
gang worked from 1 a.m. to 7 a.m., and handled 
all the explosives. The advantages claimed 
were :—  Saving in explosives owing to their 
being used by picked men, and blasting on one 
shift induced better ventilation, especially 
applicable to stopes with irregular ore bodifes- 
which present great difficulties to measurement. 
Machines of one man could be moved about at- 
will or mixed with those of another without 
mixing measurements The men increased their 
earnings from $3 '50 to !$4'0:— §>4’25 per shift, 
while the ton stoped now cost the company $0'477 
as against $ 0 8 6 5  with the wage system, and 
development $ 8 ‘79 per foot as against ^11*14 
with an average speed per month of 97'8 ft. with 
the hole contract, as against 50'8 ft. with the 
wage system.

This scheme was tried at one of our deep levels 
for about a year, but as it has been abandoned 
one must conclude that it did not come up the 
level claimed for it,by its originator. The price- 
paid was 6Jd. per foot on the first rig up, and 
7d. on the second ; the men averaged about 25s. 
a shift, and disputes^ were few ; the holes drilled 
on the day shift were measured by the night shift 
bosses and so on, -all misplaced holes being 
disallowed.. The pbjectipns to this method 
appear to have been that it threw a great amount 
of extra work on the shift bosses and the men 
were up to every conceivable dodge to -get holes 
measured twice over, they also so strenuously 
opposed the introduction of the blasting gang>
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t important feature, that it had to be 
tl'e j j with a consequent waste of explosives, 
abandon novel method, which has been
'1’llif t0 much adverse criticism, might have 
subject succegg had the conditions been more 
kfien \ i »  and it is worthy of notice that the 
favoura ’nd Junction mille 0f New Zealand has

Hv discarded the contract system in its recently

next is a bonus system, as follows 
,hine stoping, rate, 45s. per fathom, all pillars 

^  measured in. Supplies, blasting gelatine 
r S a case gelignite 45s., native shifts 2s. 9d. each, 

pt stores at cost. Each man was guaranteed 
a shift in consideration of his running as 

" Sn V  m a c h i n e s  as efficiency, permitted ; half the 
f  lance after the wage had been charged against 
the fathomage profit, went to the miner, all 
, bits being wiped off by the company. Hand 
Annins rate, 62s. to 65s., according to stope, all 
pillars measured in, supplies as before ; 16s. 8d. 
|er shift was guaranteed and charged against the 

fathomage profit, half the balance going to the 
miner, the debits being wiped off. Hand develop
m e n t ’ 32s. 6d. per foot, the conditions being 
similar. Machine development, a- contract at 
27s 6d. per foot for the first 80 ft., and a bonus 
of 5s. per foot for anything beyond. The next 
is a sliding scale system of bonus for hand stoping, 
one which gave satisfaction on the mine in which 
it was employed. The stopes were divided 
into five classes, according to the difficulties they 
presented, and payment was made on the basis 
of the average fathomage broken per 3 ft. hole, a 
reasonable consumption of explosives being 
permitted for each class of stope.

H A N D  STOPIN G .

Kathoms 
per 3 ft. 

Hole.

Classes and Prices per Shift.

1 2 3 4 5

038 10 0
•042 10 0 12 6
•046 10 0 12 6 15 0
•050 10 0 12 6 15 0 17 6
•054 10 0 12 6 15 0 17 6 20 0
•058 12 6 15 0 17 6 20 0 22 6
•062 15 0 17 6 20 0 22 6 25 0
•066 17 6 20 0 22 6 25 0 27 6
•070 20 0 22 6 25 0 27 6
•074 22 6 25 0 27 6
•078 25 0 27 6
•082 27 6

Kxplosive allowan
4'8

ce in fa 
4-6

homs, p 
4 4

er case 
4-2 4 0  •

and credited with half the value of the amount 
of explosive, saved. The maximum wage allowed 
was 27s. 6d. per shift, the minimum wage being 
10s. per shift and a discharge note. . ,

Machine stoping on contract in the same mine: 
A  flat rate of 45s. per fathom, all pillars being 
given in as fathomage. Blasting gelatine, the 
explosive used, was issued at 53s. 9d. a case. 
Native shifts 2s. 9d. each ; other usual supplies 
at cost price. Spare columns were provided to 
facilitate quick rigging up, but they were taken 
but little advantage of.

Finally, there is the tribute system where pay
ment is made per pennyweight on a sliding scale, 
according to the value of the rock, a charge of 
10s. per ton being made on all rock crushed as 
an additional check on the inclusion of waste.

These few examples, to which many others 
might be added with advantage, will serve to 
show that it is not for want of trying that the 
Rand has not yet evolved a standard system for 
the payment of miners, and will support the view 
that all new ideas are worthy of a trial, as it is 
only by making experiments and taking risks 
that the industry can move forward.

The meeting then closed.

Visit to the Witwatersrand Deep, Ltd.

miner was aeoicea wicu mm me 
any excess of explosive used over these allows

On Saturday, 25th January, a large number of 
the members visited the Witwatersrand Deep, 
Ltd., on the invitation of the General Manager, 
Mr. Henry Hay. The whole of the surface works 
was inspected, and several points of especial 
interest were given close attention, among these 
being the Templar skips and cages, the new coal 
burning crucible and muffle furnace combined, 
and the method of utilising waste heat for warm
ing the solutions of the slimes plant, a paper on 
this having been read quite recently before the 
Society by Mr. A. Salkinson.* The following 
figures and descriptions are of interest:—

Templar Skips and Cages.— The east shaft has 
been equipped in four compartments with Templar 
skips and cases. The Templar skip is well 
adapted for compound shafts, running on guides 
in the vertical, and on wheels in the incline 
portion of the shaft.

• In the two western compartments the two 
skips are replaced at change of. shift by two 
three-deck cagHs. Each cage holds 36 persons ; 
12 persons on each deck. A  quick changing 
device has been installed by which the two skips 
can be taknn off and the two three-deck cages

■ * The u tilisa tion  o f W aste H eat in Slimes Settlem ent, by. 
Mr. A. Salkinsnn, this Journal vol. viii., June,-1907, pp. 403-406.
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put on in 15 minutes. A  three-deck ladder platT 
form, travelling on rails, is, brought, up to the 
shaft when the cages are in use, so that all the 
decks of the cage can be loaded or,unloaded with
out shifting the position of cages, in the shaft.

Coal-burning Crucible. and Muffle Furnaces. 
Combined fo r  Assaying. —  Cost of erection 
(approximate), £53 . Estimated- capacity, 500. 
assay s.per day.

N.B.— Calculated on, a basis of 2 A .T. and 
3 A.T. charges fusedr in G and J crucibles, pro
ducing 27 to 30 gm. lead buttons, cupelled on 
No. 7.cupels.

Estimated total cost of fuel per assay, when 
fusing and cupelling 500 assays per clay, 0'46d. 
Average number of fusions per month,

done in this office ... ... 3,500
Previous cost of fuel per month (coke) £ 6 3  0 0 
Present cost of fuel per month (coal) 16 0 0 
Saving per month in fuel alone ... 47 0 0 
Life of muffle in coke furnace ... One week 
Cost of muffles per month ... £ 3  12 0
Life of muffle in present coal furnace 12 weeks 
Cost of muffle per month ... £ 0  6 0
Total saving per month ... ... 50 6 0
Total saving per year ... ... 603 0 0

Other advantages.— All roasting and igniting 
done in third muffle without delaying cupellation. 
A ll parting, evaporating solution, assays and dis
tilling water clone on hot plate by waste heat. 
Greater control of temperature and air supply to 
muffles. No coke or gas-carbon to break. No 
choking fumes of S 0 2 and much less heat for the 
man who does the fire-work.

Heating o f  the Solutions in the Slimes P lant.—  
The following figures are based on 10,000 tons 
of slimes treated per month :—

f f  4 collectors 40' x 11' 4"
1Z® J 6 treatment tanks 42' 6" x 14' 4" 

presentplant j  2 treatmeut ^  4(y x j  4, r
Total capacity (collectors and treatment tanks) 
214,240 cub. ft. or 646 cub. ft. per ton of slimes 
treated per 24 hours.

. Treatment tanks capacity, 157,989 cub. ft. or 
474 cub. -ft. per ton of slimes treated per 24 hours.

Summer temperature of solutions (without 
heat) about 70° F.

Summer temperature of solutions (with waste 
heat as at present) about 85° F.

In winter (without heat) solution temperature 
is about 50‘ to 55° F.

Residts with Warm Solutions.— September to 
November, 1907.

Average Average Charge Average R esidue Average 
Slimes Tonnage. Value. Value. E xtraction .

10,091 1-979 dwt. -320 dwt 83 83%
. The above figures do not include gold recovered 

from the slimes clam ; adding this, the following 
rejsults are.obtained :—  ’ |

Ket>- 190a

A verage -.Residue Value. Average Extraction
•237 dw.t. 88-027

To treat 10,000 tons of' slimes, according toth 
average.Rand practice, five extra.-tanks would I)6 
required at a cost of £5,000, giving a total 
capacity.of 915 cub. ft. per ton of slimes treated 
per 24 hours. The installation of the heatin 
scheme cost £500 . A t present 11,700 tons of 
slimes are being treated per month.

A t the close of the inspection the party -was 
hospitably entertained. The President (Prof J  
Yates) moved a vote of thanks: to the manage' 
ment, which was responded to by Mr. H. Hay

Noticesi and Abstracts of Articles and 
Papers.

CH E M ISTR Y.
A n t i m o n y  a n d  T i n  A s s a y . — “  One-half gram of 

the alloy is dissolved at 40° to 50° in a mixture of 
15 c.c. of nitric.acid (sp. gr. 1 42), 15 c.c. water, and
6, gm. of tartaric acid. When dissolved, the liquid 
is heated to boiling, and tlie tin is completely 
precipitated by adding a slight excess of phosphoric 
acid (sp.gr. 1-.3). The liquid is now diluted with 
boiling water to 300 c.c. and the tin phosphate ia 
collected and washed with a hot solution of ammonium 
nitrate. The filtrate containing the antimony is 
neutralised with ammonia mixed with excess of 
ammoninm sulphide and then acidified with acetic 
acid. The antimonious sulphide is finally converted 
into the peroxide by treating with fuming nitric acid 
with the usual precautions. The tin phosphate is 
dissolved in warm ammonium sulphide, precipitated 
as sulphide by acidifying the cold strongly diluted 
solution with dilute sulphuric acid, and is finally 
converted into oxide by nitric acid .in the usual 
manner. Other metals, if present (such as copper 
and lead), will remain insoluble in the ammonium 
sulphide, and can- be further tested.”— Australian 
Mining Staiulard, Oct.. 30, 1907, p. 411. ( A .  McA. J.)

D e t e r m i n a t i o n  o f  CO i n  A t m o s p h e r i c  A i r .* —  
All satisfactory methods for estimating small amounts 
of CO are based on the reaction

- .LO j.+ 5CO =  5C.Q.2 +  T2 
which was first observed by Ditte (Bull. Soc. Chim.,
13, 318, 1870). Every c.c. of CO at N .T .P . liberates 
0'00227 gm. iodine and 1 c.c. of C 0 2. This method 
was used by the authors to determine the amount of 
CO in compressed air, but considerable difficulty was 
experienced because of the continuous apparently 
spontaneous decomposition of the I20 5 even below 
100°. This was found to be due to the lubricant 
lanoline used. Finally the method recommended by 
Kinnicutt and Sanford (Jour. Amer. Chem. Soe., 22,
14, 1900), was used with the addition that the CO, 
passing from the K I solution is absorbed by standard 
Ba(OH)2Aq, thus, acting as a check on the iodine 
titration using JV/1,000 jNfaoS20 3Aq. By plaang 
another Ba(OH).2 tube before the one containing the 
I20 5, both, the free CQ2!and that produced by the free 
CO can be determined in one operation by two titra
tions with the same reagent. —  Journal o f the 
American Chemical Society, xxix., 11, 1589, Nov., 
1907. (J. A . W . ) _____________________ .

* See this Journal, vol. vi., O ct., 1905, p. 134, Feb.,
,p. 254 ; arid vol. vii,, July, 1906, p. 14.
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VD|0 .A ctiv e  E le m e n t.— “ .The American. 
<rience gives' details of thediscovery by 

J o u r n a l  0/  Bo]twoot|j of Yale University, o f'a  new 
I'rof. t ■ ' j i ,inl. Evidence has been obtained of the 
noiirce of i,1 uraDiuin metals of a new radio-active 
existence i ll]j,]ia arK] beta radiations,
element ' ^  no eluanation, and'which resenibles 
winch pr cliem;cai properties. It is, without
thorium ,jsjIlte„Tation product of uranium and is in 
doubt, a ' J )e imniediate parent of radium. The 
» »  p,°< ionium ’ derived from ‘ ion,’ is proposed for 
",il'neneu- substance, which would seem to be appro- 

•i because of the ionising action which it 
l’n j,\ common with the other elements which
possess , ’’— Timet Engineering Supplement,
o ' t  23,1007. (J- A. \ V 0__

\V\TKR PURIFICATION.— “ Permanganate of lime
• nite"suitable for purification of water, owing to 
!" 'd e s tr u c t iv e  action on organic matter. In tins 

>ct it excels permanganate of potash and even 
IL’rrosive sublimate, and, of course, is preferable to 
(To latter being neither poisonous nor corrosive. It 

illices to’ add a centigramme to one. litre of water to
H,1' ire complete sterilisation in live minutes, as this
0 jt iR decomposed in the presence of organic matter, 
into manganese dioxide oxygen, and limesalts. The 
liivour of the water is not atlected.' — Mining 

Jou rnal from Mouvement Industrielle, Nov. 2, 1907, 
p. m  (A. McA. J.)

T hst  f o r  T i t a n i u m . — “  In the case of silicates 
mid oilier minerals, Mr. G. Gallo proposes the follow
ing process for determining the presence of titanium : 
rl he precipitate obtained with ammonia, generally 
c o n s is t in '' of hydrates of aluminium, iron, zirconium 
and 'ortllotitanic acid, is treated by boiling with 
excess of potassium hydrate solution to separate the 
alumina. The aluminium hydrate is precipitated 
with ammonia in the solution thus obtained after 
acidification with nitric acid, and then weighed. The 
residue from treatment with potassium hydrate, con
taining iron, titanium, zirconium, is dissolved in 
hydrochloric acid, and again precipitated with 
ammonia ; after careful washing, it is desiccated and 
weighed. Thus, one has Fe20 3, TiO.j, ZrO,. The 
residue is then fused with potassium bisulphate, and 
the sulphuric solution of the fused mass allowed to 
coo l. The iron ar.d titanium are then determined, as 
iiHiial, bjr volumetric analysis. By differences the 
zirconium is then estimated. —  Gazetta Chimica 
Itnliana, Sept. 20.— London Mining Journal, Nov. 
1(1, 1907, p. 601. (A. R.)

M E T A L L U R G Y .
Properties OF Cast Iron .— “  The author reports 

the results of an exceedingly careful test to determine 
the variation of properties of cast iron with its com
position. He selected live kinds of pig iron of the 
following compositions :—

Com- % o f C
billed in Com-

>Si. Mil. S. C. C. bination
I- 2-52 0-89 0-022 3 56  0'30 8'4 
M' 1 -96 0-64 0-019 3-64 0'39 10'7 

I- 1-50 0-59 0-065 3 42 0 :55 160  
v. M 2  0-64 0 071 3-3-2 0'60 18-0

1-08 0-72 0 054 3;26 0 99 30-3 
hadi of these was melted carefully in a crucible 

I11"! cast into bars rn well-dried sand moulds, 30 cm. 
"ug and 2, 3, 5, 10 and 15 cm. in diameter. These 
inirx were allowed to cool completely in the moulds, 

u‘u broken and sampled’by planing off the whole of.

Notices .and Abstracts: Metallurgy. 247,..

the fractnred surfaces. ■ The.same .chemical analyses 
were made as above, and are. compared with the 
analysis of the pig iron used to note the effect of the 
casting into small or large bars, with .the consequent 
rapid or slow setting and cooling, respectively, The 
comparison of the five analyses of the pig irons given- 
above show the effect of decreasing, silicon or increas
ing sulphur or both, on the state of combination of. 
the carbon. Comparing each pig iron with the .bars 
cast from it, the bar 10 cm. in diameter showed' 
practically the same proportion of tiie carbon as. 
combined carbon as in the pig iron, the smaller bars - 
a two to three times greater proportion of combined 
carbon, and the larger bar a slightly less. If we; 
assume that the strength increases as the proportion 
of combined carbon increases, we are led to the con-., 
elusion that for thick-walled castings a sulphur con-. 
tent of 0"15 is decidedly advantageous in increasing 
the proportion of combined carbon.

Next, test bars were cast of a series of eight pig- 
irons in which Mn, S and total C were kept practic- _ 
ally constant, but silicon was decreased from 2'34 to 
(>'97, while sulphur simultaneously increased from
0 064 to 0.-146. The percentage of the total carbon 
present in the combined state rose from 13’7 up to 
26'4, and the mechanical • tests showed a steady' 
increase of tensile strength until Si 1"20 and S 0'116, 
and a stead}7 decrease of bending strength. A  similar 
set of eight tests were made with silicon, phosphorus 
and sulphur constant, total carbon slightly increasing 
(3"27 to .3'62%), and manganese rising from 0 ’35 to ' 
1-56. These tests showed this increase of manganese 
to be practically without effect on the state of the 
carbon, but to reduce sharply the tensile strength 
and the bending strength after it exceeds 1%. A '  
similar set of eight tests was made, keeping Si, Mn,
S and total C constant, but increasing phosphorus 
regularly from 0"24 to 1-43. The result showed this : 
increase to have practically no effect upon the state 
of combination of the carbon , but to decrease regularly 
the tensile strength and the bending property.

The author concludes that if a casting is to have’ 
high tensile strength and stiffness, it should contain ■ 
20 to 25% of its total carbon as combined carbon, • 
which is attained by it containing 1 to 1 '5% of silicon., 
and 0 06 to O'lo sulphur, according to the thickness 
of the casting, with Mil about 0'5 and phosphorus 0'2 ' 
to 0'5. For high bending strength with low tensile 
strength, 1'4 to 2 ;0% silicon, with Mn, P and S as 
low as possible. For high strength of both kinds . 
choose the mean composition between those indi
cated. ”— M a x  O rti-iey.— Electro-chemical and Metal- i 
lurgical Industry from Metallurgy, 1907, vol. iv., 
p. 196 ; Oct., 1907, p. 420. (A. M cA. J.)

E l e c t r o l y t i c  P r o d u c t i o n  o f  P u r e  T i n .—  
Pure tin cathodes several centimetres thick, consti- . 
tilted by a'perfectly compact adhering metal as fine 
as electrocopper cathodes, have • been currently 
obtained, and under industrial conditions. In this 
form the metal is merchantable without being cast 
into ingots. More than this, cathode tin, owing to . 
its extreme purity, will no doubt soonbeof consider
ably greater value than ingot tin.

Investigations made on this subject have been kept.' 
very secret but the patent protecting them has been 
published nearly a year and a somewhat extensive 
plant has been at work for several years. The 
material treated is not tin scrap but electrolytic 
sludge, which is deposited in the vats where old 
bronze in sulphuric liquor is electrolysed to extract 
copper.- The process, however, is applicable also for. 
treatment of crude ores after mechanical preparation,
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oxidising, roasting and leaching, or of any product, 
which gives stannate of .soda by.the wet or igneous 
method, such as tin slag, waste from tinning, old tin 
plate. If the product treated consists.of.slndge from 
sulphuric electrolysis of bronze, nearly all the tin is 
in form of stannous hydrate, which must previously 
be transformed into stannic hydrate. The oxidation, 
made before washing the sludge, is effected naturally 
and rapidly at the atmospheric temperature by 
simply drying in the air. As ior the impurities, they 
may be, according to the origin of the raw material, 
hydroxides, oxides, sulphates, arsenites, arsenates, 
antimonites, antimoniates, etc., of common metals 
like copper, lead, iron, bismuth, etc. In the case of 
bronze there may be very appreciable traces of silver, 
which might make it profitable to utilise the last 
remnants, which are not abundant, from the 
operation, which contain all the preeious metals. If 
the product treatedconsists of remnants from tinning, 
tin slag, etc., it will contain iron, lead and copper 
chiefly. The process comprises three chief operations, 
viz. : (1) formation of a stannate of soda solution ; 
<2) purification of this solution ; (3) electrolysis.”—  
Copied by Mining Reporter from Transactions 
Lon/ton Mining Journal, Sept. 19,1907, p. 271. (J. Y .)

F o r m a t io n  of  G r a p h it e  in  Ca s t  Ir o n .— “ I n 
the Comptes Rendtis de VAcad&mie, des Sciences for 
September 23, 1907, the author snmsnp the results of 
certain experiments on cast irons containing varying 
quantities of other metals. His results indicate 
that nickel has a characteristic action on the carbon 
present, the effect of which is plainly shown by the 
micrograpliic examination of the alloy. A s  the pro
portion of nickel increases the perlite disappears and 
sorbite makes its appearance, then the cementite 
assumes to some extent the acicular form rarely seen 
in ordinary cast iron. Further addition of nickel 
leads to the formation of y  iron and needles of 
troostosorbite, and then the sorbite disappears. The 
yiron still increases, and the needles of troostosorbite, 
which often contain a nucleus of cementite, diminish 
until finally only y  iron and graphite are discernible, 
although certain parts of the iron in the vicinity of 
graphite show traces of cementite. A  comparative 
study of cast iron containing manganese showed that 
in no case was y  iron produced, sorbite being gener
ally formed. The manganese hinders the precipita
tion of graphite, in this respect behaving like 
chromium, which also forms a double carbide with 
cementite. Aluminium and silicon resemble nickel 
in their action on cast iron and promote the formation 
of graphite. ' This investigator is extending his 
experiments to cast irons containing vanadium, 
tungsten and molybdenum.”— L . G u i l l e t .— Times 
Engineering Supplement, Oct. 30, 1907. (J. A . W . )

C y a n i d e  P r o c e ss . — “ In tbe treatment of gold 
and silver bearing ore in which a large percentage of 
copper is present, some difficulty is found in the 
recovery of the precious metals, particularly of the 
silver, owing fo the fact that the cyanide solution 
becomes heavily charged with copper. It takes up 
40% of its own weight in copper, and when the 
solution is once loaded with copper, no silver values 
can be obtained. I. Anderson (861,628, July 30, 
1907) proposes the following treatment in successive 
steps : Pulp containing precious metals and copper 
is first treated with potassium cyanide, the extracted 
nietals are precipitated with sulphuric acid. The 
sulphuric acid is then neutralised with lime, whereby 
the cyanide solution is regenerated. The pulp is

then again subjected to treatment with the regene 
rated solution, whereby the rest of the precious metal 
values is taken out. This solution now containing 
gold and silver is then used for the treatment of fresf 
pulp to take out the copper and so on as before 
Electro-Chemical and Metallurgical Industry fiotinn-7 ~ ACiK /A A/I ~ A T \ y*

S t e e l  H a r d e n i n g .— “  The discrepancies in the 
literature of hardening are due to the fact that 
certain essential practical features have not met with 
recognition. Thus any hardened steel, previous to 
hardening, must have had a considerable amount of 
mechanical work put on it. Any mechanical stresses 
present must be relieved by annealing. If 
properties of a hardened .tool depended solely on the 
production of a certain type of structure, then cast 
tools would answer. Experience shows that the 
fullest properties are only reached on material which 
has been worked and annealed. Recognition of 
these features and a study of advanced hardening 
practice would result in the removal of many discre° 
pancies and tend to elevate metallography into a 
science from which practical men could draw inspira
tion in times of difficulty.”— P. L o n g m u ir . — Iron 
and Steel Institute in Electro-Chemical and Metal
lurgical Industry, Oct., 1907, p. 397. (A. M cA. J.)

S h o r t  E l e c t r o l y t ic  Co pper  D e t e r m in a t io n .—  
“ I present a few notes and observations made during 
an 18-months’ practical test of the Guess three-hour 
electrolytic method for copper as modified by R. W . 
Senger and myself. The tests were made in the 
smelter laboratory of the Cananea Consolidated 
Copper Co.

Apparatus.— The laboratory is eqnipped with 320 
electrolytic units of the Guess-Hanltain design. The 
terminals are of in. cast aluminium with a cathode 
and two anodes in one piece. The 3 in. poles project
2 in. through a board and below each set is a slide to 
support the beaker. Each unit has two vertically 
corrugated anodes of O'OOl in. platinum foil 0'5 cm. 
wide by-12-5 cm. long, and one corrugated cathode 
with a blade 6 "25 cm. long by 4 cm. wide, the handle 
of wliicb is of the same piece, 0 7 cm. wide and 6'25 
cm. long. These electrodes are fitted into slots cut 
in the terminals and held by contact pressure. Long 
service has proved that cathodes of 0'0025 in. fou 
weighing about 3gm ., containing just enough iridium 
to make them springy, are far more serviceable than 
any other. Hollow aluminium plugs may be dropped 
between any two terminals to short circnit the assay.

The switchboard in the smelter laboratory controls 
200 assays in banks of 60, 70 and 70. The current is 
taken from 250 volt direct current, mains, and led 
through two 80 ohm rheostats in series, for each 
cabinet. The rheostats are of such resistance that 
the current may be cut down to 1 '50 amp. with one 
assay on. each cabinet and with sufficient steps to 
keep the current at 150  amp. while the cabinet is 
being filled. A  350 ohm coil resistance may be 
thrown in on No. 1 cabinet to reduce the current to 
0'4 amp. for 16-honr assays.

Procedure for  Ores.— Weigh 0'5 gm. ore (1 gm. for 
low-grade ores) into a 100 c.c. tall beaker, with 
ver'ical sides ; add 5 c.c. nitric acid and 1 to 150  c.c. 
sulphuric acid ; boil gently to fumes ; hake dry to 
remove any sulphur cakes; cool ; add 5 c.c. nitric 
a«’id and 20 c c. water, and boil eently 5 minutes. 
Add 1 c.c. nitro compound, fill with cool water, allow 
to settle, and electrolyse with 1 '50 amp. for 3 hours.

For simple ores and concentrator products, weigh 
0'5 to 2 gm ., as necessary, into the 100 c.c. beaker;
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, -  . s p c  nitric acid ; boil gently with the beaker 
,ltld i ’ nn'tii free from nitrous fumes, leaving 5 to 
covered j c c. nitro compound, fill with
(i c.c. ire ‘ to sety e an(] electrolyse as above.
c0S , n i t r o  compound is prepared by digesting 25 gm.

T1^  1 m l oil of the Standard Oil Company, in 
>ro' nitric acid on a warm plate of 12 hours. 
??? ?pCwitli cold water to 500 c.c., mix thoroughly

i Nt-ev The action of the nitro compound is to 
, i t lie sudden deposition of copper when the 

r<i aI,,t- is lirst passed through the solution, and to 
Cm' w slow, constant deposition giving a hard, clean 
ttllo" a ^  prevents tlie deposition of the small
''^ n n ts  of antimony contained in our ores. If the 
amount ^  concentrateti> a stum may form
cornpou of the electrode when the copper
fr°!!=;Hn<r about it will leave a dark brown streak 

Ifich cannot be removed and gives too high a result.
O i l  slags and low grade tailings the nitro compound

1S The'skctrolysis.— On standing5 minutes all 0 5 gm. 
nl.nrrres are sufficiently settled to begin electrolysis. 
Two^Tam charges take longer and fine slimes may 
, settle entirely. The latter may be filtered or the 
nnniier redeposited from the first cathode on a clean 

I 'd e  for absolute results, but for ordinary work 
tiie lirst deposit is sufficiently accurate, the increase 

but a few hundredths of 1%.
Before starting electrolysis tlie anodes m ust be set 

firmlv in the slots and at equal distances from the 
cathodes; otherwise the deposition will be uneven 
and violent evolution of gas at the cathode will occur, 
‘o-iviii"- a dark deposit. On starting electrolysis, 
evolution of gas at the cathode is common and occurs 
less frequently during and at the end of the operation. 
This may be stopped by an instantaneous short circuit
of the assay. .

It has been proved that 111 the 3 hours with a o to 
C>°/ acid solution, the deposition of 0'025 gm. copper 
in° absolutely certain and that O'OoO gm. can be 
deposited leaving but a faint trace of copper in 
solution. This gives the limit of a 10% Cu on 0 ’5 gm. 
ore. Beyond this point it is advisable to all ow the assay 
to remain one-half to 1 hour longer according to the 
copper contents, adding 1 c.c. nitric acid and 0'5 c.c. 
nitro compound-if it is found that the deposit turns 
dark or the solution becomes too greatly heated. The 
diHcrcpancy from the theoretical is due to the fact 
that the theoretical deposition is from a saturated 
solution, and such conditions never occur in practice.

Care of Electrodes.— PA the end of electrolysis, the 
cathodes are removed either by lifting out of the 
beaker or by lowering the beaker, washed thoroughly, 
dipped in alcohol, dried and placed on velvet trays. 
The deposits are hard and fiini, eliminating any 
danger of removal of copper by handling. The 
electrodes are cleaned by dipping in warm nitric acid, 
washing thoroughly and allowing to stand, handles 
covered, in boiling dilute caustic soda. W ith this 
treatment, the weight changes 0 0001 to 0'0002 gm. 
in 10 days.

This method, under conditions described, is entirely 
satisfactory and removes as much as possible the 
personal equation so vital to all methods. One man 
can handle 200 assays in a day and have sufficient 
time to do other work about tbe laboratory.”—  
I’KlisiKoi: G. S p i l s b u r y . —Engineering and Mining 
Journal, Oct. 26, 1907, p. 773. (A. R.)

M IN IN G .
This Fi.ottm an D r i l l . — “  The Flottiuaii drill is 
the piston type, with solid borer,-and weighs 15 

Kilogrammes. It is 520 millimetres long, 125 in the
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wider part, and gives 2,000 strokes per minute. In 
ordinary work across the bed and similar operations, 
one man suffices. In raising for normal or oblique 
boreholes two workmen are needed. It takes four 
to six minutes to bore a hole 1'50 metres deep in 
soft schist and soft sandstone, nine to eleven in hard 
sandstone, and eighteen to twenty in dense conglom
erate. These drills are difficult to work in humid 
rock. The dust produces a viscous slime which 
prevents rotation of the borer, in spite of a strong 
jet of water. However, their structure is simple, and 
they require less repairs than drills on carriages. 
They are particularly useful in soft and moderately 
hard rock. Finally, they are easy to handle/’—  
Bulletin de VIndustrie Minirale, 3e livraison, 1907.—  
London Mininq Journal, Oct. 26, 1907, p. 50B. 
(A. R .) ' _______

P r o s p e c t in g  w i t h  C h u r n  D r il l s . — “  Believing 
that the great horizontal ore bodies of the Ely dis
trict could be more cheaply and expeditiously tested 
by the use of the drill rather than through the usual 
tedious and expensive method of shaft-sinking, the 
Ely Central Copper Company purchased two drills, 
manufactured by the Keystone Drill Company, of 
Beaver Falls, Pennsylvania. These drills were 
hauled from Cherry Creek to the mines, a distance of 
sixty miles.

These machines are type No. 3, and weigh 12,000 
lb. each. A  complete outfit of tools and equipment 
for recovering any parts of the drills lost in boring 
the holes were included in the order.

The first drill was installed on the property in 
August, and we had a hole completed to a depth of 
308 ft. within twenty-three days, although but one 
shift was engaged m this work. It is far more 
economical in wood and water to keep the drills run
ning continuously with three shifts. More than 
three times the sinking can be done in the same 
number of days, as steaming up in the morning 
generally comes out of the one shift. The drill 
averaged 13'3 ft. per shift for the twenty-three shifts, 
but if shut-downs are deducted the drill averaged 
19-6 ft. per shift of actual operation.

W e  have found in all our work that casing is 
necessary in every hole. A t times we have sunk 
200 ft. without casing, but to go deeper casing was 
necessary, which meant that the hole had to be 
riijimed out at an expense of more than the original 
cost of the hole for the 200 ft. I caution any one 
contemplating the purchase of a drill to provide 7g 
casing for one-third the depth contemplated, 5g 
casing'for two-thirds the depth, and 4J casing for full 
depth. This we had not done, and probably 25% 
has been added to the cost of each hole, working 
without sufficient casing. Trouble may not be 
encountered in several hundred feet, but a soft stra
tum of 10 ft. will require the casing for the entire 
hole.

W e  soon learned tbat the wear and tear on the 
drilling cable was severe. Under ordinary circum
stances each rope is safe for 1,500 ft. of drilling. 
When we appreciated that our ropes were 
deteriorating, an order was placed at once. By the 
1st October the cable had not arrived,- and we were 
compelled to order by express from Ohio a coil of rope 
weighing 1,850 lb. W ith  each drill two ropes of the 
same length as the depth of the hole contemplated 
should be ordered.

W ater is required for both the boiler and for 
diluting the drillings-so that the sand-pump may 
bale them. The greater quantity is required for the 
boiler. This item of expense is local with each hole

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



250 The Journal o f  The Chemical j Metallurgical and Mining Society o f  South Africa.

It is advisable to haul water in -a 'good -wagon-tank, 
as the drills may be moved many times, and the cost 
of'pipe might be greater than the cost of hauling. A  
drill-man and helper are required on each' shift, the 
former receiving $4 for eight hours’ work and the 
latter $3'25. The item of fuel and water is wholly 
relative, but will be given in our particular case, and 

: may be taken as an average for this district.
The following is the tabulated cost for a certain 

hole which we have taken as an average:—
Shifts of sinking (eight hours each) 23 days 
Depth of hole ... ... ... 308 ft.
One drill-man, wages ... ... $82 69
One helper and assistance while

handling casing ... ... 81-08
Three-quarters of a cord of wood

each shift, at $4-50 per cord... 77'51
12 bbl. water at $6-50 for hauling,

8 days ... ... ... 52-00
12 bbl. per day (when running two

rigs), 15 days ... ... 48'75
Coal and oil ... .. ... 7-60
Miscellaneous charges . ... 12-20
Superintendence ... ... oO'OO,

Cost of 308 ft. hole ... ... |411-83
Cost per foot. ... ... ... 1-33

Some water was encountered in this hole, and 1 
may say, roughly, that a two-compartment shaft for 
the same depth, with equipment, would have cost, 
about §12,000, or §40 per foot.

The question has often been raised concerning the 
character and accuracy of the sample obtained from 
this work. W ith small rich veins there may be an 
objection to the use of drills, but in ore bodies like 
those found at Ely I believe as good a samp'e can 
only be taken with great care. Most of the sludge 
or drillings will pass a 20 mesh screen, and a good 
method is to provide a large box with a capacity 
equal to several screw-lengths. I might say that a 
screw is 3 ft. long, and when fed out the clamps are 
changed on the rope, and the hole baled or sand- 
pumped. By settling and decanting the water the 
entire product of the hole maybe saved and sampled. 
In ordinary practice it is sufficient to dip a sample 
from the box and pour the same into a box partitioned 
off in compartments about the size of common brick. 
This sample, when dried in the sun, is compact 
enough to be sampled by chipping, and can be shipped 
and carried about without breaking.

Iu a hole carried down without casing there is 
danger of knocking down particles from the upper 
portions of the hole. This will vitiate the sample, 
but the harm done is more theoretical than actual. 
As is well known, the ore bodies of Ely are the 
impregnation of a great stockwork of porphyry, and 
an ore body of much value must be a hundred or 
more feet I hick. W hile actually iu ore the .sampling 
must be done with extreme care, but often the hole, 
all or in part, may be in barren country rock, and 
only a knowledge of the formation penetrated is 
desired.

The best test where not in ore is obtained by 
panning the sample. This concentrates the coarse 
particles, which are clear to the eye if a magnifying- 
glass of low power is used. In oxidised formations 
some doubt often arises as to whether the drillings 
are composed of porphyry or limestone. A  small 
bottle of dilute hydrochloric acid will soon settle 
this question with entire satisfaction. W e have 
made a practice of saving a sample of each formation 
penetrated in 4 oz. bottles. This gives a clear 
picture of the hole, and is valuable for future reference.

Feb. 1008

Onr drills are provided with traction gears 
may be moved at will over the roughest <*rou i 
This saves the expense and trouble of proem' 
teams. The .winter weather is severe for unt 

and sectional houses, so made as to be realwork
knocked down and moved, have been constructed'!^ 
enclose the drills, and within these houses the mg,0
work in comfort.

The cost of a No. 3 drill is as follows : — 
Drill f.o.b. Beaver Falls 
Cust of casing for 400 ft. and fishing tools ... 
Freight to Cherry Creek, Nevada ... 
Hauling sixty miles from Cherry Creek 
Cost of No. 3 drill, good for 500 feet, laid 

down on the ground 
A  drill of this size is light for holes of

•Si,400
350
3-28

• 225

12,303 
greater 

is adepth than 500 feet. The size recommended 1!9 
No. 5, good for 1,200 ft., and'the cost of the same 
with traction gear is about §2,500 laid down at klv 
Should five holes of 500 ft. each be sunk, the cost of 
eqnipment per hole will be §500, about the price of a 
good whim outfit. The cost of §1 -50 per foot is so 
miicli cheaper than any shaft:workas not be compar
able. W ater does not retard the work in drilliru;—- 
in fact, it is a benefit.

I. can heartily recommend the use of these drills 
for prospecting in this region. Apart from the cost 
per foot, the time in which a good working know
ledge of the ground can be obtained is a great factor. 
■The sample is quite as good as a core, and most 
ground can be penetrated at 25% of the cost incurred 
with a diamond drill, while the expense of equipment 
will not exceed 30 per cent, that of the diamond- 
drilling outfit.”— F. S. Phkby, Mining and Scientific 
Press.—New Zealand Mines Record, A ii". 16 1907 
p. 44. (A. R .) _______ °  ’

V e n t i l a t i o n  o f  W o r k s h o p s . — The air supply 
must therefore be regulated with the help of thermo
meters. Air in which the reading by the wet bull) 
thermometer exceeds about 70° begins to cause 
serious inconvenienee with ordinary clothing, and 
this limit ought not to be exceeded in factories or 
workshops except under exceptional conditions. 
Experiments show that if the wet bulb reading rises 
beyond about 88° in fairly still air, the body tempera
ture can no longer be prevented froffi rising seriously 
even in persons stripped to the waist and doing 110 
w ork; and with muscular work under the same 
conditions the body temperature may rise rapidly at 
a wet bulb temperature of 80°. W ith or,liuary cloth
ing this effect is considerably greater. A t the upper 
limits it is not the temperature of the air, but that 
of the wet bulb thermometer that matters ; and 
provided that the air is so dry that the wet bulb 
t miperatnre does not exceed the limits specified, air 
temperatures up to 130° or more can be tolerated 
without rise of body temperature. Much higher wet 
bulb temperatures can, of course, be borne for short 
periods, but the body temperature soon rises seriously. 
The following observations, made recently by Dr. 
Haldane, will illustrate this statement: With the 
air temperature at 131° and the wet bulb at 88° the 
body temperature remained the same after 2J hours. 
W ith the air Temperature at 89° and the wet bulb at 
89° on the other hand; the body temperature rose 
nearly 3° in the same time, and with the air 
temperature at 94° and the wet bulb at 94° the body 
rose 4° in two hours. The subject, who was the sam e 
in each of the experiments, was stripped to the waist, 
and resting. W ith moderately hard work and a wet 
bulb temperature of 87°, the temperature rose 4° m 
one hour.— B r i t i s h  H o m e  D e p a r t m e n t  R k p o u t .---  
Technical Literature, Oct., 1907, p. 309. (A. McA. J-)
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O r E K A T E D  R o c k  D r i l l .  —  One of the 
^on n lication s of the explosive power of petrol is 

latest iiFl. 0f ]10ies in rocks for the insertion of 
10 cartridges. The machine is ingeniously
(lic di<i=u ^  comprises a small motor in which the 
ilesignea,^ ^  e 0f petrol and air is fixed by electri- 
vnpo'T'S e motjon t]lu8 imparted to the motor is then 
('ity' Jilted to a rapidly reciprocating spindle, to the 
Lninsm js jjxeci the steel drill. 'A t'th e  same
• in addition to its reciprocatory motion, the 

automatically rotated, so that the drill 
,  a fresh surface at each blow. This tool is

* • e„ of its kind, and, being so compact and self- 
’’ ""/ained is inexpensive to operate, extremely port- 
<!<i I and easily moved from one point to another, as
1 •’ed For quarry work the appliance should be 
ipi’idedlv advantageous, especially as a further 
■ -oved development upon the tool has recently been 
"lrcessfnlly accomplished, whereby a battery of 
h  i l ls  m a y  be operated simultaneously from a single 

nfnr so that a large surface of rock can be bored at 
"lie time. — Chambers’ Journal, Nov., 1907, p. 767.
(A. L. E.) ----------

E l e c t r i c a l  H a u la g e  in M i n e s .—  “ Sir C. 
llertVlet, in  a report to the British fo r e ig n  office on 
tlie coal’ mining industry of Belgium, writes that 
some of the m in e s  of the country have adopted 
electricity as the sole motive force, for extraction, 
Dum ping and ventilation, and what are regarded as 
satisfactory and economical results have been 
obtained. The question of electric versus steam 
entnnes is one which has been much discussed in 
technical circles, and although it is likely to remain 
in an in d e fin ite  state for some time to come, there 
can be no doubt as to the superiority of the electri
cally-driven machine where local conditions are 
favourable. It is of interest to follow Sir C. He.rtslet’s 
remarks, which, on the whole, are favourable to 
I'lcctiic machinery, and bring to l ig h t  the greater 
simplicity of its manipulation. H e cites the fol
lowing instance ‘ One of the events most- liable to 
cause accidents in mines is the possibility of the 
machinist failing to stop the cage at the exact 
moment. This is met in a certain measure by the 
provisions which compel mine owners to have a~second 
machinist when shifts of workmen are going up or 
down the shaft,- but a momentary aberration or 
indisposition of the machinist at a critical moment 
might be the cause of a terrible accident before the 
second man could stop the machinery. In working 
steam engines the attention of the operatoris divided 
between several control levers, whereas one of the 
greatest advantages of the electrical machine in this 
connection is that only one main controlling lever is 
required. In addition, on the one electric machine 
which 1 have seen at work in Belgium, a safety eon-, 
trivance was attaehed which, in the event of the 
machinist omitting to stop the cage on its upward or 
downward course, automatically brings the starting 
lever to the zero position and stops the eage.’ In the 
report there is given a copy of the most recent law 
respecting the lighting of mines, and of the lamps 
authorised fo be used for the purpose. Among the 
latter may be mentioned the W olf lamp, used in the 
mines of the Marieinont & Bascoup Company, which 
is one of the largest and best-administered mining 
companies in Belgium. This is a b e n z in e  lamp, fitted 
with an automatic relighter, and, in addition, pos
sesses the advantage of automatically locking after 
! *las been filled and screwed together, so that it is 
impossible for the workers in the mines to open it, 
as tins can only be done by means of an electro
magnet specially used for this pnrpose. Belgian

experience shows no inshperable difficulty in the use 
of electricity in mining, the advantages of which 
need only-to be persistently urged to receive the 
recognition of mine managers, W ith  the attention 
that is now being given by electrical 'engineers to 
perfecting machinery, the future should see an unde
niable extension of the application of electricity to 
mining in this country as well 'as in others.” —  
Electrical Review appearing in Mining Reporter, Oct. 
24, 1907, p. 376. (J.Y .)

M ISC E L LA N E O U S.
C o k in g  o f  C o a l s .— “ The reasons for some coals 

coking or submitting themselves naturally and 
readily to the coking process and furnishing a higli- 
grade'coke, are as follows :— (1) They are in structure 
largely prismoidal, permitting the free mixing of I lie 
particles, diffusion of gases, etc. (2) Their chemical 
composition is such that they contain not only the 
fusing and cementing factors in the most favourable 
proportions, but they carry the most desirable 
elements in those proportions and the form best 
adapted to the pnrpose for which the coke is required.

The reasons some coals are not naturally fitted for 
the coking process but yield high-grade coke after 
disintegration are as follows :— (1) Their str'netnre is 
largely of a laminated character, thus presenting 
obstacles to the free mixing of the particles, diffusion 
of gases, etc. (2) Their chemical composition is not 
widely different from those of the natural coking coals, 
but they cannot adjust themselves to the nrcessary 
processes of fnsion, cementation, and interchange of 
position of the different elements the complete coking 
process requires unless the coal has first been disinte
grated, etc.

There are coals that possess all the necessary 
factors to produce high grade coke, and yet they fail 
to respond to ordinary treatment, and that is by 
reason of two different grades of coal being embraced 
within one seam— one being extremely rich, and the 
other being lean— with a consequent difference of 
densities which has the effect of separating the 
respective qualities when the coal is put into the coke 
ovens in tlie ordinary way. The writer had an 
experience with a coal of this kind, the chemical 
composition o f which was extremely good, but 
physically the resulting coke was weak and, as a 
consequence, unfitted for a smelting fuel. A system 
of disintegrating and. pulverising was installed'with 
the result that the product w as, of A -l  character, 
both chemically and physically. This is another 
illustration of physical effect carried by the coal and 
inherited by the coke.” — F. C. K e ig h l e y , Mines and 
Minerals.— Coal Mining Institute of America, Oct., 
1907, p. 109. (A. M cA. J.)

C a r r y in g  C a p a c i t y  o f  L a u n d e r s . —  “  The 
author writing in the Mining and Scientific Press 
says : I can positively state that the ‘ wetted peri
m eter’ has nothing whatsoever to do with the 
carrying, capacity (as fa,r as solids go) of a launder. 
Personally, I was formerly nnder the impression that 
it had, but my experiments have conclusively proved 
that we have all been wrong in this assumption. 
For example, a 1 in. launder using 25 lb. water per 
min. will carry exactlv one-half of the tailing of a
2 in. launder using 50 lb. water and one-tenth of a 
10 in. launder using 250 lb. water per minute, all, of 
course, on the same grade; that is, the carrying 
capacity in sand, etc., is proportional to the width. 
This I can prove by figures from about 500 actual 
experiments.” —  6 . ' A.  O s e r s t r o m .—  Mining and

cientific Press, Sept. 14, 1907, p. 332. (K. L. G.)
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(W e  shall be pleased to review any Scientific or Tech
nical Work sent to us for that purpose.)

E l k c t b i c  B l a s t i n g  A p p a r a t u s  a n d  E x p l o s i v e s .  
By W m . M a u r i c e . Price, .8s. 6d. (London: 
The Electrician Printing and Publishing Com
pany, Limited.'

“  This book deals with its subject a practical detail, 
clearness, and conciseness which is beyond all praise. 
It is designed more especially to give those who have 
to be responsible for shot firing by electricity in 
collieries and understanding knowledge of their 
art.

Illustrations and diagrams of practically all the 
different exploders in general nse are given and 
clearly explained, therefore there will be 110 excuse 
in future for the facts stated by the author, if fact 
it be that the average shot firer has no idea of how 
his machine works. The chapters on care and mani
pulation of cables, testing fuses and other apparatus, 
are valuable, and the theory of the cause of gas and 
dust explosions in mines is described in an interest
ing way. The list given of the composition of the 
various ‘ permitted ’ explosives, and the information 
on the Acts of Parliament which regulate the nse 
of explosives in miiies, render the book complete and 
useful for reference.
' The author is to be congratulated 011 producing a 
really valuable book about a subject upon which 
there is not much literature, and what there is, is so 
scattered as to be difficult to refer to .”— London 
'Mining Journal, Nov. 30, 1907, p. 671. (A. R .)

Selected Transvaal Patent Applications.

R e l a t i n g  t o  C h e m i s t r y , M e t a l l u r g y  a n d  
M i n i n g .

Compiled by C. H. M. KlSCH , F .M .C hart.Inst.P .A . 
(London), Johannesburg (Member).

( N .B .— In this list (P) means provisional specifica
tion, and (C) complete specification. The number 
given is that o f  the specification, the name that of the 
applicant, ana the date that of filing.)

(P.) 31/08. Frederick Charles Hendricks. Randite.
30.1.08.

(P.) 35/08. Andrew Frederick Crosse. Improve-
• ments in the extraction of gold and silver from slimes 
and in. means therefore. 1.2.08.

(P.) 30/08. Andrew Frederick Crosse. Improve
ments in the treatment of cupriferous ores containing 
gold and silver. 1 2.08.

(C.) 37/08. Otto Tonnesen. Improved bolt for 
survey peg and other purposes. 3.3.08.

(P.) 38/08: Thomas Speedy. Improvements in 
fix ng tappets to the stem of gravity stamps. 3.2.08.

(P.) 39/08. James Malcolm. An improved rod 
for tamping explosives. 3.2.08.

(P. ) 40/08. Alfred Edwin Davis. Improvements 
in and relaxing to rock drilling machines. 4.2.08.

(C.) 42/08. • Mortimer Frederick Mieville. Im- 
rovements.in apparatus for the production of ear- 
uretted air. 7.2.08.

iiicuud 111 niLcio. i.l.uo.
(C.) 44/08. Albert Edward Hodder. Inipr 

ments in or relating to automatic water elevnt°'e’
7.2.08. ors- 

(P.) 45/08. Sydney Manthrop Coekbnrn m
John Ridley Temperley (2), Joseph Temperlev i ’ 
Improvements in water-tube steam boilers. 7 0 ar 

(P.) 47/08. Henry Howard Johnson, lnipro > 
ments relating to cam shafts for gravity sf 
batteries. 7.2.08. J t<unP

(P.) 48/08. Janies W est (1), Robert W ilkjnso 
Walton (2). Improvements in  grins for cable lin. 1 
ages. 10.2.08. '

(P.) 49/08. James Richard Whiting. Improve 
ments in and relating to rock and like drillin, 
apparatus. 10 2-08. "

(P.) 50/08. Robert Thomas Whitfield. Improve- 
ments in means for hanging stamps. 12.2.08.

(C.) 51/08. Thomas Mathieson Thom. Improve- 
ments relating to the manufacture of stone or niavlilo 
artificially. 14.2.08.

(C.) 53/08. David Burnett. W ater valves. 15.2.08
(P.) 55/08. Hebert Hulford (1), Melvin Frazer (2)'

Improved petrol economiser and carburetter control
15.2.08.

Changes of Addresses.

Members and Associates are requested to notify the 
Secretary immediately, o f  any change in address, 
otherwise it is impossible to guarantee the delivery oj 
Journals or Notices. The Secretary should be at'once 
notified o f  non-receipt o f  Journals and Notices.

A u l s e b r o o k ,  E. C., I/o Johannesburg ; Cecil Hotel, 
Bulawayo, Rhodesia.

B e a v e r , W ., Ijo Germiston ; P. O. Box 66, East 
Rand. '

B e l l ,  H. C. F ., I/o Johannesburg ; Treasury G. M., 
Ltd., Cleveland.

C l a r e n c e ,  G. J. V ., to Meyer & C h a rlton  G. 11. 
Co., Ltd., P. O. Box 1127, Johannesburg.

C o a t o n ,  A . A ., I/o Langlaagte ; Glencairn G. M. 
Co., Ltd., P. O. Box 191, Germiston.

G r i f f i t h s ,  H. IX , I/o Johannesburg; c/o Standard 
Bank of S. A ., Ltd., 10, Clements Lane, Li.udon, 
E.C.

G r u m it t ,  P. H ., I/o Salisbury; Asp Mine, Mazoo, 
via Salisbury.

H a r r is o n , O ., //o  Cleveland ; P. O. Box 94, East 
Rand. ■

I n g le ,  F. C. W ., I/o Langlaagte; P. O. Box 14?!, 
Johannesburg.

JOHNSON, T o m , I/o Denver; c/o Mr. Jack Johnson, 
Grammar School, W en, Salop, England.

M a u r i c e ,  R. F. G ., I/o Fordsbm g; Sabi 
Belingwe, Rhodesia.

M e t c a l f ,  J. E., to P. O. Box 108, Germiston.
M e r r i l l ,  C. W ., I/o S. D akota; -2000, S an ta  Clara 

Avenue, Alameda, Cal., U .S .A .
M o r s e ,  W . S., I/o New Y ork ; Seaford, Delaware, 

U .S .A .
S c a e r , V. E ., I/o Qheqne ; Eldorado Mine, Loniu- 

gundi, Rhodesia. 1
S c h o n f e l d e r ,  W . ,  to P. O. Box 38, K rugersdorp.
Tom, T., l/o Germiston; c/o Institution of Mnm'p 

and Metallurgy, Salisbury House, London, a. ■
W o o d a r d ,  B. N ., I/o Johannesburg; Button j 

Mine, Hartley, Rhodesia.
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Reviews and New Books.
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