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The Ordinary General Meeting of the Society 
was held in the Chamber of Mines, on Saturday 
evening, December 19th, Mr. R. G. Bevington 
(President), m the chair. There were also 
present:—

29 Members : Dr. J. Moir, Messrs. A. McA 
Johnston, E. H. Croglian, W. R. Dowling C. Ji 
Kingston, A. Richardson, G. O. Smart H. A. 
White, Prof. J. A. Wilkinson, A Avent S 
Beaton, W  A Caldecott, F. T. Chapman,’ g ! 
Goodwin J. H. Harris, G. A. Lawson, J. Lea 
C. D. Leslie, H. S. Martin, F. T. Mumford F  b ’ 
Ogle, O. D. Ross, C. E. Eusden, H. S carf/A .’ 
Thomas, H. M. Thomas, O. Tonnesen, J F 
Walker.

5 Associates: Messrs. D. Dowling N N 
Nejyknd, W . A. C. Tayler, W. E. Thorpe, J. 
Whitehouse.

10 Visitors and Fred, Rowland, Secretary.
The P res iden t : I  beg to move that the 

minutes of the last ordinary monthly general 
meeting, as printed in the November Journal be 
confirmed. ’

This was seconded and agreed to.
NEW MEMBERS.'

Messrs. H. A. White and E. H. Croghan were 
appointed scrutineers, and after their scrutiny 
of the ballot papers, the President announced 
that all candidates for membership had been duly 
elected, as follows :—
D a rro w  W ilton  E lmore , Sutter Creek, Amador 

County, Cahform a,U .S.A. Gold Metallurgist 
W yn d h am , H erbert ' H en r y , Aurora W est United

“  “ ■ M“ “ ,b" rg' 
The Secretary : Since the last meeting of 

the Society the following associates have been 
admitted:—
T horburn  J ohn M a c k a y , Robinson Deep G. M.

a i  J 'V n , P- Box 1488> Johannesburg Analytical Chemist. °

N o . 6 .

T u rn er  HuiiFj^T Frisdurick S id n e y , New Prim-
/ r ’ ’ -d' ’ P* ° -  Box ,93> Germiston- sam pler. (IransjerJrom Student Boll.)
G en eral  B usiness.

The P resident : Since our last meeting the 
socie ty  has paid a vi^it to the Premier Diam ond 
mine I  was very pleased to see that we had * 
vjVy 8e attendance, and I  am quite sure that 
aJJ those members present were pleased with their 
visit, as almost every one who went out 
expressed their satisfaction to me and their 
great interest in the works. A s an old r e s i d e n t  
ot the Transvaal and of South Africa, I  may say 
that many years ago I  visited Kimberley and 
spent some time around the diamond mines there, 
r rom that time until our visit to the Prem ier 
mine I  have had no connection with diamond 
mining, and it greatly impressed me to see the 
advance that has been made. For instance, in the 
days I  speak of, in Kimberley there was no though t 
of crushing diamond ground. Such a thing was 
against all ideas of procedure in regard to 
diamond mining, because it would have broken 
up the diamonds. Now we find that theT) • tx --------- ;  ̂ wc mja lo&i w”
Premier Diamond Company does not spreac* 
its blue ground out, as the old Kimberley com 
panies did, over numbers of square miles o f 
ground but takes it right out of the mine 
and puts it first through a gyratory crusher, 
then through rolls and then it goes on through 
the washing and diamond selecting processes. 
Ihis method o f procedure was unheard of in the 
old Kimberley days, and as far as the Prem ier 
Diamond Company is concerned, I  do not th ink  
they care about big diamonds. They have bad  
one Cullman diamond and they do not Want , any 
more. That diamond has become the diam ond 
of the world Then- main reason would be, o f  . 
course, the fact that large diamonds are n o t 
easily saleable, while medium sized and small 
diamonds are, and they may as well be crushed 
by this crushing process as split by the cu ttin g  
process afterwards. O f course, the output has very 
much increased through the winning of diam onds 
irom the diamondiferous ground ..almost immedi-
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ately it is taken out of the mine. I  am sure we 
were all delighted with our visit, and I'hope that 
on some future occasion we shall have an opportu
nity of going there again. The welcome we met 
with and the kind manner in which we were showvi 
round the whole place could not have been 
exceeded, and I  should like to propose on behalf 
of the Society a hearty vote -of- -thanks to the 
directorate and management of ■ the Premier 
Diamond Company for the way in which they 
received us, for showing us everything possible, 
and giving us all the information we asked for.

There is one other matter I  should like to 
mention under the liead of general business. In 
the October Journal you will notice a table which 
has been compiled by our Past-President, Mr. 
W. A. Caldecott, on the vat capacity of circular 
tanks. It is a very valuable table, and 
the thanks of the Society are due to Mr. 
Caldecott for having placed it in our hands. 
It should be of great use to cyanide managers 
and engineers on these fields who have to 
deal with circular vats and tanks. I  may also 
mention for the benefit of any cyanide manager 
or members of the Society who may wish to have 
separate - copies, that- they may be obtained on 
application to our Secretary. I  should like per
sonally, and on behalf of the Society, to thank Mr.

■ Caldecott for the trouble he has taken in compiling 
this table and giving'it to the Society.

GOLD CRYSTALS.

Mr. A. Me A. Johnston ( Vice-President) : For 
a few  minutes to-night I would' ask your indul
gence in bringing -to your notice some crystals 
of gold which Mr. A. Monnie let• me have 
that I  might examine under the microscope. As 
most of you are aware, when the particles of free 
gold come into contact with the clean mercury 
surface they are, to use a milling term, caught. 
The process, however, involves' a physical action 
rather than a chemical one, that is to say, the 
gold does not dissolve in the mercury. To 
obtain a- solution of the finest gold prills in

• mercury is rather a lengthy process, indeed the 
1 solubility of gold in mercury is very small indeed.'*' 
There is, however, a point when,, under certain 
conditions, a solid solution of .mercury in gold is 
obtained, .one important condition being the 
element ’of time. 1 : 1

: This solid phase1 has'been obtained in-these 
crystals, though as-I-w ill point out, the crystals 
are in themselves not quite perfect gold mercury 
crystals, inasmuch as '-some 'a t  'least of the 
mercury has been'.dissolved'out. -Mr. Mennie 
thus describes their origin. v“  These gold crystals 

'■ were obtained from mercury which had been used 
in the M olloy electrical process1 many years ago.

1 See Louife—“  Handbook'o’f GoIcVftlillirigV’

There were about ’2 tons of mercury which had 
been lying there from one to two years after 
retorting. Thinking there might be some gold 
left therein, I started straining it  with the result 
that 2 oz. or so o f  gold were recovered, and shuch 
of the amalgam was 'distinctly crystalline. A  
small part of this I  treated with nitric acid, and 
these crystals represent the product. Before 
treatment with nitric acid, some of the crystals 
of amalgam were more than \ in, long, but after 
treatment much of the gold broke up.”

I have here for your inspection some photo
graphs showing two magnifications of these 
crystals. As you will see, very few of them are 
really perfect in shape, though the general 
tendency is to form elongated hexagonal figures. 
A  close inspection shows that numerous little

Magnified 0 Diameters.

Magnified 28 Diameters.
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holes exist from which the mercury has been 
eaten out by the acid with which Mr. Mennie 
treated the original crystals. With regard to 
appearance, the crystals are dull yellow in colour 
with sharp, ragged edges. . The irregular faces of 
most of the crystals are mainly due to the action 
of the acid, though there are also some whose 
double appearance is from the superimposing of 
one crystal on another. ' You will have noticed 
that I  speak of these crystals as having existed as 
a solid solution of mercury and gold. In doing 
so, of course, I  take the more prominent view, 
as there exists the possibility that these metals 
form not this but an intermetallic compound 
from which the nitric acid has dissolved the 
mercury.

The President : Our thanks are due to Mr. 
McArthur Johnston for bringing this interesting 
little note before us. With regard to this matter 
I  would like to state, and I  dare say otheis have 
noticed the same thing, -that in cleaning out the 
mercury traps, particularly in deep mercury traps 
you will find a 'very  large proportion of crystal
line matter, especially when gathered from the 
bottom' of the traps. That, I-think, shows that 
this crystallisation' of mercury and gold occurs 
very much more rapidly than Mr. Louis thinks.
I  have noticed it pretty well every month when 
the mercury traps are being cleaned out. I  have 
not gone to tlie length which Mr."Mennie has, of 
treating, this crystalline' matter,'but I  have not 
the slightest doubt it could be done. I  do not 
know whether any other mill manager or member 
has noticed tlie same thing.

Mr-. A. McArthur Johnston ( Vice-President) :
I  very much doubt whether what the President is 

.talking about is the exact thing I  mean ; the
• solubility of gold in amalgam is exceedingly 
small- < ,

The President : I  shall make it my business 
to get some of-'this crystalline amalgam and treat 
it with nitric acid and. see if we can get the same 
results. .

Mr. G. 0 . . /Smart ( Member o f  Council)-.
I  have noticed this crystalline amalgam in 
mercury traps and other parts of - the mill. I 
think you,"will find ’it merely pieces of copper 
from the detonators, 1

T h e p res id en t-:' I  hardly think so, for 
they appear to me to be of cubical crystalline 
form, but I  certainly will try it.- I  quite agree 
that the film ,of gold may' be so -.tjiin -that it will 
crumble, anil one may not-be.able’ to obtain, com
plete crystals., i.i j  'j ' ' '  ''

The Secretary : Mr. Thomas, the Insjjiector 
o f Explosives, has asked me to read a short note 
from him to-night, as follows :—

t e s t i n g  o f  s a f e t y  f u s e  b y  x  e a y ? .

Mr. Jas. Thom as (Member) : I  wish to brina 
before the Society an item which may be of 
interest to some' o f the members. About four 
years ago,-during the course of some investiga 
tions, I  tested the method of looking for defects in 
safety fuse by means of the X  Rays, and I had 
several coils o f safety fuse examined by these 
means, but without discovering any breaks in the 
powder. .Recently, however, having received 
some complaints in respect to some fuse, I  had 
samples o f it submitted to an X  Ray examination 
with the result that two spaces were found in the 
powder column. I have pleasure in submitting a 
photograph illustrating these breaks. Tliisexperi. 
ment will, I  think, prove that it is possible in 
cases of mis-fires to ascertain whether the column 
ol powder is continuous. I  am hoping to make 
urtlier experiments in this direction, the results 

ot which I  may be able to communicate at a later 
date.

•♦X

X Kay ptiotoirmph of Safety Fiisl- slion ill” lireiiks in Powder Coluii 11.

The President : A ll these matters, whether 
short contributions or otherwise, are of great

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
.)



184 The Journal o f  th e  C hem ica l, Metallurgical and Mining Society o f  South Africa. Bee. 1908

interest tu us,'and we must thank Mr. Thomas 
for having brought the results of his experience 
before the Society, and express the hope that we 
may have his further notes on the subject.

Mr A. McArthur Johnston ( Vice-President) 
then read the following paper :—

R O U T IN E  A SSA Y IN G  O N  A  W ESTRA LIAN  
M INE.

B y VV. B. B ly t h  (Associate).

It is now some years since we were favoured 
with that interesting and instructive paper, 
“  Routine Assaying on the Rand,” lead by Mr. 
A. Whitby.

It may be interesting to Rand assayers and to 
members of the Society generally to have a 
description of some present day Westralian 
practice ; and my object will be gained if this 
paper rouses that interest to a spirit of healthy 
criticism. It 'may be as well to explain here 
that the following notes attempt to describe in 
detail the routine assaying work of one of 
Westralia’s 100 head free milling propositions. 
The ore is a clean blue quartz, and the country 
rock is diorite and the plant crushes about 22,500 
short tons per month. The practice described, 
though differing in minor details from other 
offices, is probably representative of best West- 
ralian practice.

Sampliw) .— Reduction plant samples, consist
ing of mill heads, sands, concentrates, as well as 
tailings, heads and residues, treatment and solu
tion samples are taken by shiftmen, collected by 
assay boy, and delivered at the assay office at 
8.30 a.m.

Mine Samples.— Consisting of truck, stope and 
development samples m arked with consecutive 
numbers, are taken by underground samplers, 
and vary in weight from a few lbs. to 50 or more 
lbs. o f any sized rock.- Development samples are 
distinguished by having a D on the label in 
addition to the usual number. This is done to 
insure that additional precautions be taken in 
cleaning the crushing apparatus, and also that 
these samples be assayed in duplicate. Mine 
samples are just put through a Gates’ gyratory 
power driven sample- crusher, delivering a in. 
product. This is spread evenly over an iron 
plate, and a representative portion taken for 
grinding with a wide thin spatula. A  duplicate 
sample is taken here, and one is kept as a check 
for a few days. The first sample is reduced down 
to a product which will all pass through a 60- 
mesh screen in an ordinary gyratory sample 
grinder. The machine is cleaned after each 
sample with a jet of compressed air. In the case 
of development samples, the machine is pulled

to pieces after each sample is ground,'and each 
part is subjected to the air jet. This is done to 
avoid any possibility of salting. After grinding, 
the sample is placed in a numbered paper bag, 
and is ready for assay. .

For reducing the plant samples, the ancient 
bucking board device is used, one being-kept exclu
sively for concentrates, and any known rich 
samples, and the -other for residues and sand 
samples. The samples are mixed and quartered 
down to the required size while wet; and dried on 
an iron plate over a wood fire, care being taken to 
avoid roasting. San ds,'slimes, etc., are made to 
pass through a 60-mesh screen. Concentrates and 
rich samples through a 100. The samples are 
ground in order of their respective richness to 
avoid salting by dusting, etc .; the lowest in value 
being ground first. As ground, the samples are 
placed in labelled paper bags, and are ready for 
assay. A  small vacuum filter pump is used for 
washing treatment samples containing cyanide 
gold solution.

Furnaces.— The furnace room is 18 ft. x 18 ft. 
with a concrete floor. There are two rectangular 
coke fired wind furnaces, 17 in. x 17 in., taking 
charges of 25 two-ton or 20 four-ton assays 
respectively. The muffle furnace is attached to 
the side of the main stack, and was designed by 
the assayer. The excessive heat at tlie base of 
the stack and directly above the muffle, which in 
the Battersea type of furnace is wasted, is here 
used to heat a second muffle which is placed 
directly above the first. The furnace is charcoal 
fired, and each muffle, “  Battersea size J ” holds 
25 cupels.

Weighing and Fluxing .— A  stock flux is pre
pared consisting of soda, 10 parts; borax, 4 
parts; litharge, 3,Quarts. Battersea Fluxing pots 
Nos. 10 and 11 ate used. These average 6 fusions 
per pot, and owing to" their shape are found to 
dust less than the ordinary Battersea G type. 
The sample plus flux is ground. in a mortar, 
tipped on to a piece of glazed sampling paper, 
and transferred to the crucible, to which suffi
cient silver for parting has already been added. 
The crucibles are placed in rotation in a wooden 
partitioned tray, each charge is covered with a 
thin layer of borax, and the tray is removed to 
the furnace ready for charging! The fire is 
levelled down and covered with a layer of cold 
fine coke. N o packing between the crucibles is 
allowed, as it is found that packing causes the 
bottom to get heated first, and this causes dusting. 
The weights of ore taken for assay are respec
tively as follows :— F o r . concentrates and any 
known rich samples 1 A.T. ; mine samples, mill 
heads, concentrate residues, etc., 2 A .T .; sand 
heads and residues, slime heads and residues, and 
treatment samples, 4 A .T .; while for cyanide solu
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tion 100 c.c. are taken. For two A.T. of ore, 5£- 
A.T. of flux are used; for 4 A.T. 10 tons of flux 
.and so on. The stock flux is used for every
thing, including the assay of concentrates, cyanide 
slags, etc. In the cass of raw concentrates 
(containing about 16°/0 of S) no reducing agent 
is employed, and two nails are introduced into 
each pot. The slag produced is fluid and entirely 
free from gold. Under ordinary circumstances 
a  charge will take from 30 to 40 minutes to 
fuse properly. The pots are then poured, buttons 
detached, cleaned . and cupelled in the usual 
way. Fluxing without any borax has been tried, 
and as the ore consists of nearly clear quartz, 
the results were satisfactory. It Was found, 
however, that the presence of a little borax 
tended to make the slag more fluid, and to shorten 
the time of fusion. For assaying solutions tlie 
old evaporation method has been discarded in 
favour of the zinj lead acetate method. Briefly 
described the process is as follows:— 100 c.c. of 
solution are placed in a beaker with approximately 
■2gms. of Zn shavings, and 15 c.c. of a 10% solu
tion of lead acetate are added. The beaker is placed 
on an iron plate over a Primus stove, and the con
tents brought to the boil. 20 c.c. of strong commer
cial H C1 are then added and left till all the 
superfluous Zn is dissolved. The liquid is now 
•decanted oft, holding back the spongy lead ppt. 
with a glass rod. The precipitate is then trans
ferred to a piece of filter paper, and the moisture 
removed by pressing between the finger and 
thumb. The lead pellet together with enough 
silver for parting is wrapped in a piece of lead 
foil and cupelled. In the case of concentrates, 
and very foul solutions, the lead will be found to 
break up and the solution will have to be 
filtered, the filter paper being wrapped in lead 
foil and the whole cupelled. The accuracy of the 
.assay will not, however, be impaired. This 
method has many advantages over the evapor
ation assay. The whole process may be com
pleted, and the results out in an hour if necessary. 
Results of comparative tests show it to be quite 
jeliable.

Parting and Weighing.— After cupellation the 
beads are flattened and placed in a row. A 
.number of 000 Berlin porcelain crucibles are half 
filled with parting acid (2 parts distilled H 20  to 
1 part pure HNX).(), placed on a piece of asbestos 
millboard, over a Primus stove and heated. The 
beads are now dropped in and parting proceeds 
immediately. When finished the board and 
■contents are removed to cool. The acid is 
■decanted off down a glass rod, and the gold 
washed once with distilled water. 'T h e  washing 
apparatus consists of a glass jar elevated a few 
fe e t ; to the tap of which is attached a piece of 
i  *n- rubber tubing. The rubber tubing termin-

ing on a Westralian Mine.

a,tes in a piece of bent glass tube drawn to a 
fine point. The pressure is regulated- by keeping 
the rubber tubing between the finger and thumb. 
The bent glass serves first for decanting the acid 
off, and then for filling the crucible with water, 
and decanting off again. The crucibles are 
placed over the Primus to dry, and are finally 
annealed round the top of the Primus, at a red 
lieat. One man can part about 75 assays in 
45 minutes. All these operations are carried 
out in rotation ; each separate tray of 25 assays 
being kept intact right up to the time of 
weighing. Any possible mixing is therefore 
confined to the one fire. The rule is to work 
from left to right, and as this movement becomes 
almost mechanical, cases of mixing are practically 
unknown. For weighing the gold prills two 
balances are in use. For mine concentrates and 
samples, where the unit of value is taken at 4s. 
an Oertling No 9 balance is employed. For 
residue and treatment samples where the utmost 
accuracy is necessary, an Ainsworth No. O 
balance is used. , This balance has a 5 in. beam, 
and is sensitive to 3-7777,7 gr. A  quick method 
of obtaining the required oscillation, is to have 
a second rider attached to the left hand rider 
arm. The first rider is placed on the estimated 
mark ; and the second rider lowered gently, close 
to the Zero mark on the other side, just as the 
pan supports are removed. Tha result is an 
immediate oscillation in the right direction. 
With practice the 'required distance of oscillation 
is obtained every time. As the values are now 
reported in shillings, the assay ton was altered 
for the sake of convenience to 309-895 grs. 
Taking 2 A.T. of this weight a gold bead 
obtained weighing '001 grs. indicates a value of 
exactly 4s. per 2,000 lb. ton instead of 4'25s. or 
1 dwt. as with the old A.T. Taking 4 A.T. 
•100 gr. shows 2s. per ton. With the Ainsworth 
balance and a 4 A.T. charge, the values are 
reported to the nearest 6d. as the balance is 
sensitive to this limit. From 100 c c. o f solution 
•001 grain gold =  1 s. 6d. per ton. This is a con- 
renient measure to take. Grain weights aie 
employed in this office not from any prejudice in 
their favour, but there has been a stock on hand 
for some years. The ordinary mine samples are 
assayed singly, all others including developments 
are done in duplicate.

Bullion Assays.— The sample is taken with a, 
drill from each end, and the middle of the bar, 
and is received in the Assay office in the shape 
of borings. After cleaning well with a magnet, 
and blowing out any adhering dust, etc., -5 gr. is 
weighed out in triplicate. Silver wire in th« 
proportion of 2'5 of silver to 1 of fine gold, is 
added to two of the samples which are then 
wrapped up in pellets with about 9 grs. o f lead
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foil. The third sample is cupelled for the base 
with lead alone. Morganite No. 7 cupels are 
used for this work, and the cupels are left in the 
muffle for a few minutes after the finishing 
point, as indicated by the display of colours. 
The third assay may be removed, cleaned and 
weighed right away j the difference in weight now 
and prior to cupellation represents the base metal 
contents. The others are cooled slowly in front 
of the muffle to avoid sp itting ; then cleaned, 
hammered, annealed and rolled into strips about 
I- in. wide, and the thickness of a visiting card. 
This is annealed again, and rolled into a cornet, 
and is ready for parting. For parting, the 
ordinary South African apparatus, consisting of 
a nest of 9 test tubes with perforated bottoms is 
used. The procedure is as fo llow s: the first 
acid (H N O s sp. gr. 1-2) =  H N O s 2(W c.c. +  
250 c.c. H 20  is brought up to about 90° C, and 
the cornets introduced. They are boiled for 10 
minutes after the red fumes cease, and are intro
duced into the second acid which is now boiling. 
The second acid is H N 0 3 sp. gr. 1'3 =  (324 acid 
+  124 H 20 ) .  They are boiled in this for 15 
minutes, lifted out, dipped in a bath of distilled 
water, and introduced into a solution of ammonia 
water, which dissolves off any adhering silver 
chloride. They are now tipped into porcelain 
crucibles, and the moisture removed with strips 
of filter paper, dried over a Primus stove, and 
annealed at a red heat round the top of another 
Primus. Oertling gold bullion weights are 
employed for weighing and the results of dupli
cates usually compare within '02%. No allowance 
is made for surcharge or volatilization, as it is 
believed that these errors about counterbalance 
one another. Cupels are made in the office by a 
hand-fed machine, which can turn oiit 500 cupels 
per hour. The machine was designed and made 
on the mine. The cupels are stacked in a 
cupboard near the furnaces, about a week’s 
supply being kept in advance, although, if 
necessary, they can safely be used within
24 hours.

The labour employed consists of an assayer 
and assistant, and two labourers working eight 
hours. About 4,000 assays are put through per 
month, or an average of 150 per working day. 
The office is closed on Sundays, one man coming 
in for half a shift to  dry and prepare the treat
ment samples for next day. The cost per assay, 
on a 4,000 assay basis, is about 10'7d., made up

fn llo iv s  *___ Total Peras roumvs . per Month. Assay.

Labour ...  'S3 0 0 4'980
Supplies... 86 9 5 5 188
Repairs ... 7 0 0 *445
Power ... 3 2 1 *185

Total 179 11 6 10 ’799

The cost of the principal stores consumed in the 
office is about as follows, delivered on the. 
mine :—

£ s. d.

Coke 5 7 6 per ton.
Charcoal 4 10 •5 „
Soda Carbonate... 0 18 0 per ewt.
Borax ■2 13 8 „
Litharge 2 11 3 „
Battersea No. 10, Pots 0 0 S each.

11 »  - 0 0 8-7 „
Mabor ... 2 0 0 per cwt.
Nitric Acid 0 1 9 per lb.'
Hydrochloric Acid 0 1 3 ‘  „

General Remarks.— A  quick man can weigh
and mix a fire of 25 assays, as described, in
25 minutes. Two hundred assays are generally 
put through on Mondays, owing to accumu
lations from Sunday. A  number of outside assays 
are made for the public, and a substantial 
charge is made for same. A daily test is made 
of the lime used on the plant to determine tlie 
amount of available CaO. The sugar method is 
employed. Tins method only gives the soluble 
CaO, which is all that is of value to the metal
lurgist. Blank assays are run through to test 
each fresh lot of flux ; but it is rare that any gold 
is discovered. The rooms comprise a weighing 
room, laboratory, furnace room, grinding room, - 
while the crusher room is some distance away in 
another building. Coke bins, etc., deliver to 
the furnace room. A  good many analyses are 
run through by the assayer, as well as a lot of 
experimental work. Standard solutions are 
prepared for the cyanide manager. The silver 
for parting is 'obtained in the form of No. 26 
gauge wire. All the waste AgNOg from parting 
is kept, and the Ag precipitated with salt. This 
is periodically boiled with aqua regia, and 
run down for use again. Very little fresh A g is 
required. Two fires of mine samples are pre
pared to go into the fire at 8 a.m., one boy 
coming in at 7.30 to light the fires. All the 
results are out by 3 p.m., and then preparations 
are made for next day.

The P resident : This is a paper which has 
been given us by one of our associates in a distant 
part of the world. I  am sure you will agree with 
me in giving him a hearty vote of thanks for 
having contributed the paper. There is a good 
deal of information in it. I  wish he had given 
us a sketch and particulars of the apparatus 
mentioned— a machine which can turn out 500 
cupels per hour. I  think it would be useful to 
many of our assayers. With regard to the various 
costs and the number of assays I  think that can 
be best left to our assayer members to criticise.
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Mr. A. McArthur Johnston ( Vice-President) ■. 
I  should like to make one or two remarks to set 
tlie criticism going. The author says, “ mine 
samples are just put through a Gates’ gyratory 
power driven sample crusher delivering a in. 
product. This is spread evenly over an iron 
plate, and a representative portion taken for 
grinding with a wide thin spatula. A  duplicate 
sample is taken here, and one is kept as a check 
for a, few days.” This method of keeping 
duplicate samples scarcely commends itself to me, 
as the product is too coarse to guarantee even an 
approximate result. I  would recommend rather 
tlie grinding of the sample until there is a danger 
of the coarsest particles of gold being caught on 
the sieve. In regard to bullion assays the author 
makes this remark, “  110 allowance is made for 
surcharge or volatilisation, as it is believed that 
these errors about counterbalance one another.” 
I  am afraid I  cannot altogether agree with that. 
There are many things which come into actual 
practice which would not allow Rand assayers to 
follow this practice. I  know assayers who always 
have a surcharge,.whilst others invariably have 
the opposite.

The P res id en t : Discussion has been com
menced on this paper, and I  trust you will follow 
it up. I  notice that under the head of weighing 
and fluxing there is a mention of borax. I  think 
it is very possible that our friend, Mr. White, may 
have something to say on this subject later on.

Mr. H. A. W hite  (.Member o f  Council) : I  
would like to call the attention of members to the 
list of prices quoted at the end of this useful 
paper. It will be observed that borax costs 
about three times as much as carbonate of soda. 
It will also be noticed that the cost of assays is 
worked out to the thousandth of a penny. Again 
the author mentions that he has tried the use of 
a flux without borax, which he found quite satis
factory. I  merely wish to ask members if they 
can see any inconsistency ?

Mr. C. B. Kingston (.Member o f  Council) : 
Having been connected as consulting engineer 
and manager with West Australian mining for a 
number of years, this paper lias a special interest 
for me. The writer deals with the treatment of 
the “ mine samples” after they are taken, but 
there has been' a good deal of interest attached 
to the taking of the samples in some of the West 
Australian mines, owing to the variety of deposits 
exploited, and the peculiar distribution of the 
values in some of the ores. In the upper zones 
of the principal mines about Kalgoorlie, for 
example, a great deal of very high grade telluride 
ore was found. Much of this was not treated on

the spot, but-was shipped to the smelters. At. 
first there were serious differences between the 
shippers’ and the smelters’ samples, calling for a. 
special investigation. Each party suspected the- 
other in the orthodox manner, but at the same
time reviewed their own procedure. It was- 
at once found by the mining men that the- 
ordinary method of mine sampling was unreliable' 
for these ores. Trials were made of series o f  
samples taken from the same ore in the stope face- 
before blasting, after blasting, when filling into 
the shoots, when loading into the trucks, and 
again when dumping at surface. Differences o f  
25% in ores carrying 8 and 10 oz. were of common, 
occurrence, and none of the results represented 
the real value of the rock, which was ultimately 
obtained by the regulation method of successively 
crushing, mixing and cutting down the whole of 
the broken ore in a series of steps until a truly 
representative sample was secured. The extreme 
difficulty of obtaining accurate results by the- 
ordinary method of mine sampling in the case of 
the rich but irregular bodies of telluride ore in 
the upper zones of these mines, made the estima
tion of the ore reserves an anxious matter for the 
engineers and managers.

Prof. J. A. Wilkinson (Member o f  Council), 
read the following paper :—

G R A D IN G  ASSAYS AN D  G R IN D IN G  
EFFICIEN CIES.

By A ethur Y ates, A.I.M .M . (Corresponding-;
Member of Council.)

Since Messrs. Pearce and Caldecott read their 
excellent paper on the “ Computation of the Crush
ing Efficiency of Tube-Mills” before the Society in 
September, 1906*, I  have looked forward to the 
publication of further information on this interest
ing subject. However, no results have been 
placed before the Society showing the application 
of the proposed method of computation in practice..

W ith a view to stimulating further discussion 
on the value  ̂of grading analyses in connection 
with estimating the crushing efficiency and 
relative merits of machines, and also as a. 
method for checking extraction results, I  bring 
forward this paper.

W e were just starting tube mills at Redjang 
Lebong, Sumatra, when Messrs. Pearce and 
Caldecott’s paper was received, and I  found it 
quite a boon in helping me to compare the work 
done here with the published results of tube mill
ing elsewhere, as sizes of machines,'horse powers, 
tonnages and gradings read separately, made a.

* See this Journal, vol. vii., pp. 72—74.
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rapid and fair eomparison of the work performed 
almost impossible.

A t first my regular sample gradings were +  60, 
+  120. and -  120 ; as we crushed finer I  changed 
to + 9 0 , + 1 6 0  and -1 6 0 ,  and later to + 100,' 
+  150, +  200 and -  200. Commencing in July, 
this year, I  further subdivided the material to 
+  100, +  150 and +  200 sand, -  200 and elutri
ated slimes. Every morning the sands plant 
shiftman receives an average sample, for the 24 
.hours, of the pulp going to the tube mill amalga
mation house; this he grades on 16 in. diameter 
screens (Greening’s S.H .G. brass wire screening), 
grading wet for 20 minutes on each screen, dry
ing and weighing the products, and then grading 
them dry for 10 minutes each and again weighing. 
The grading results are then calculated to per
centages and entered in the log book. There is 
a marked difference between the wet and dry 
gradings, but it is fairly regular in amount, and 
■by working the two methods one serves as a 
•check on the other ; only the final or dry grad
ing is used in the calculations. The average 
difference between the wet and dry gradings for 
-the 30 days o f June, 1908, is here shown :—

+  100 + 1 5 0  + 2 0 0  - 2 0 0  
W et 5-05 19-09 9 ‘55 66-29 =  100-00%  
Dry 3 17 16-60 10-39 69 -83=  100 0 0 %  

The samples average 30 oz. dry weight. Every 
Friday morniDg a sample from the battery screen 
of Thursday’s milling is graded ; this is screened 
in the same way as the daily tube mill sample, 
.and Thursday’s battery and Thursday’s tube mill 
samples are then calculated out for percentage 

■efficiency.
S am ples  f o e  J u ly  20th, 1908.

Battery. 70 stamps. 16 mesh screen!

- Wet. Dry. Efficiency
.Numbers.

+  100 45-37 43-02 21-5
+  150 8-94 7-82 16-6
+  200 4-37 5-54 16-1
-2 0 0 41-32 43-62 218-0

100-00 100-00 272-2

Tube Mills. 4.

+  100 1-84 0-92 0-5
+  150 14-92 . 10-53 22-3
+  200 8-85 10-89 32-0
- 2 0 0 74-39 77-66 388-5

100-00 100-00 443 3
n

=  6 2 -8%  efficiency.

A  weekly grading and assays are made on an 
average sample of all sands residues from Sunday 
to Saturday: the percentages of the different 
grades are calculated in the correct proportion to 
the total pulp produced, including the slimes 
made during the same period, and the results so 
obtained are checked against the corresponding 
week’s tube mill samples and the battery screen 
sample of the Thursday of the same week.

W e e k  E n d in g  J u ly  4, 1908.

Battery, 
70 Stamps, 

16 mesh.
Tube Mills, 3. Cyanide, Sands 

'and Slimes.

+  100 46-6 4-4 3-1
+  150 9-3 23-2 17-3
+  200 . 4-3 8-7 16-0
- 2 0 0 39-8 63-6 63-6

259-4 395-0 403-3

efficiency = 52-2% 55-4%
The elutriated slime is obtained by stirring the 

sample in a bucket full of water, allowing settle
ment to take place for 150 seconds and then 
drawing plugs (3) in the side of the bu ck et; the 
bucket is 11 in. high, and the lowest plug is 
2J in. from the bottom of the bu ck et: the 
latter is filled and emptied five times. From 
Prof. R. H. Richards’ tables (see Feb. Journal,
1907, p. 267) one finds that a particle of 
quartz of average diameter 0 '05 mm. ( =  0-002 
in.) settles 1'7S mm. per second, therefore it will 
settle -267 mm. ( =  10| in.) in 150 seconds.

For calculation of the efficiency numbers see this Journal 
p. 72, Sept., 1906. The work (lone in crushing is proportional 
to the reduction in diameter, per Rittinger’s law, and, as for 
given weights of ore, the total surface area of all the particles 
in each lot varies inversely as their average diameters the 
relative surface exposed by each grade may be obtained by 
dividing its weight by the average diameter of particle in that 
grade.

Example.—
16 100 150 200 —200 screens

•0345 -0056 *0038 ’003 *001 in. apert. of screens

0*0200  ̂ 0-0047 0‘0034 0*002 mean diam. of par
ticles betweeu each 
two grades.

Battery Sample—10 Mesh Screen.

screens.

+100

%
dry weight.

43,02
43-02

•0210x100

efficiency number 
or relative surface

21-5'

+  150 7*82
7-82

•0047x100
16-6

+200 5 ‘")4
5‘54 

•0034 X 100
16-1

-200 43-02

lOO'OO

43-62

•002X100
21S-0 

. 272-2
Battery sample = 272’2- Tube mill sample = 443‘3. There

fore the additional relative surface exposed = 443,3-272*2 =  
171*1 = G2S% efficiency.
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W e e k ly  G r a d in g  S am p le  o f  S an d s R es id u es . Week ending July 4, 1908.

+  100. +150. +200. Sands -200. Elutriated Slimes.
Assay

General
Samples.

Per
Cent.

Gold.
dwt.

Silver
dwt.

Per
Cent.

Gold.
dwt.

Silver
dwt.

Per
Cent.

Gold.
dwt.

Silver
dwt.

Per
Cent.

Gold.
dwt.

Silver
dwt.

Per
Cent.

Gold,
dwt.

Silver
dwt.

Gold.
dwt.

Silver
dwt.

6*2 6-2 52*8 34-7 4:6 44-9 12*7 3*2 36-3 33-3 2-4 30-1 13*0 1-0 19-0 3-3 35-9

Other gradings carried out here are, an average 
monthly sands charge sample and a sands residue 
sample, and an average fortnightly slimes charge 
sample and slimes residue sample.

An examination of the two grading analyses 
(see p. 190) shows clearly that for the Redjang 
Lebong ore with 9 days sands treatment and 17 
hours slimes mixing, fine sands yield a better 
extraction at the sands plant than at the slimes 
plant, and as the capital outlay and treatment 
costs of the sands plant are much less than those 
of the slimes plant it is evident that a combina
tion of the two plants, sands plant for sands, and 
slimes plant for slimes, is the best for our purpose.

In all the work done here I  find that when 
operating under regular conditions the percentage 
extraction on any particular sized product is a 
fixed figure which is quite independent of the 
charge value. From this it follows that, given 
the percentages of the various grades,, one can 
calculate the percentage extraction for the whole 
sample, or, given the total percentage extraction 
or efficiency number one can, with the help of a 
factor, obtain a figure which should correspond 
closely to the efficiency number for the sample or 
the percentage extraction.

Per cent, extraction . ,--------- ------------------- =  efficiency number.
factor

Efficiency x factor =  per cent, extraction.
The factor should be obtained from a long 

series of grading results and assays, otherwise a 
material error may be introduced. These factors 
assist in locating errors and any serious departure 
from them should be at once looked into. At 
Redjang Lebong, work at present is in a transitory 
stage, the stamping aDd tube milling conditions 
continually changing as we increase our plant, so 
I  have not been able to use the factors over any 
long period. I  find that a fairly regular factor 
for the sand plant extractions can be obtained 
direct from the daily tube mill grading efficiency 
number.

For correct efficiency numbers it is necessary 
to use a large number of screens otherwise con
siderable errors may be introduced, but for 
general plant work a few standard sizes answer 
very well in comparing the work done and the 
distribution of values. Unless the percentage of 
coarse grades is high no great error, is introduced

into the calculation, but when we come to the fine- 
screens small differences of the grades bring about 
large differences in the per cent, efficiency; thus the- 
separation of the -  200 product into sands -  200,

( — 3 + 0 '0 0 !r  =  0-0025" mean) and slimes-

elutriated, ( — 02 +  Q,Q01" =  0-0015" mean)

in place of calculating on a basis' of -  200'

only, ( 2 5*03 + ° ' 001" =  0 -002" mean) completely

alters results. For instance, the June sands 
gradings given above, work out the oneway 3 4 9 0  
and the other 361*2, whilst the slimes gradings- 
give 596-3 and 484'4, respectively. The stamp- 
mill at Redjang Lebong consists of 70— 1,150 lb. 
stamps. The stamp duty is as follows :—

16 mesh 20 mesh 35 mesh 
280 259- 210 tons 
183 183 183 h.p.

4'0 3-7 3 ’0 tons per stamp per day
There are six Schmidt-Davidsen ’ tube mills, 

15 ft. 6 in. x 4 ft. 2 in. inside the iron shell; only 
four of these are used. The mills are lined with 
a local eruptive rock, and are fed with reef 
pebbles. Each mill consumes on the average- 
47-5 h.p., and on starting requires considerably 
more.

As the result of a large number of gradings I  
obtained the following results :—

B a t t e k y  S ckeen  S am ples .

+100. +150. +200. -200.

1
E

ffi
ci

en
cy

 
1 

N
um

be
r.

16 mesh 45-7 8-2 5-2' 41-1 259-
20 mesh 43-2 7-9 -6-2 42-7 271-
35 mesh 24-8 9-3 9-2 52-7 326-

A ftek  T ube  M il l s .

Stamps McbIi
70 16

Tube Mills
3 4-8 23-8 8-5 62-9 393-

70 16 4 1-1 7-2 17-7 74-0 438-
70 2 0 3 3-4 13-8 14-4 ;68-3 415-

• 70 20 4 1-3 7-1- 14-0 77-5 444-
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. In placing our tube mill efficiency numbers 
side by side with published results from other 
mines, it was suggested to me by Mr. S. J. 
Truscott that the introduction of the power 
figure and the tonnage would make the com
parison fairer, as power and output apparently 
varied so much in different localities. This gave 
a figure which we called the relative efficiency :—  

Grading efficiency No. x tons. 
Horse power.

It will be seen that it affords a fair means of 
comparing all types of crushing and grinding 
appliances, and should, I  think, prove useful in 
assisting in the selection of the most efficient and 
economical machine.

Let us glance at the crushing figures and see 
how they compare :—

Relative efficiency =

St
am

ps
.

Sc
re

en
s.

Tons
per

stamp
per

Pay.

Tube'
Mills.

Tons
per

Pay.
Horse
Power

G
ri

nd
in

g 
1 

E
ffi

ci
en

cy
.
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el

at
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r~ 33 s

i s

70 35 3-0 ___ 210 183 326 373 1-00
70 20 3-7 — 259 183 271 383 1 0 2
70 16 4-0 ___ 280 183 259 396 1-06
70 20 3-7 3 259 325 415 330 •88
70 20 3-7 4 259 373 444 308 •82
70 16 4-0 3 280 325 393 341 •91
70 16 4 0 4 280 373 438 328 •87

The table discloses that stamping with 35 mesh 
screen compares favourably with the coarser 
screens, and that when running tube mills in 
conjunction with the stamps the relative efficiency 
is not so high as with stamps alone, but there if 
a tendency for an increased efficiency with the 
former when coarser screening is used.

I  regret that I  have not been able to find any 
complete grading results of work done in pans, 
Chilian mills, Huntington mills, etc., so I  cannot 
compare the relative efficiencies of these machines 
with stamps and tube mills, but perhaps some of 
the members will oblige with the necessary 
figures, as a comparison of these machines would 
be most interesting.

The following extraction results were obtained 
with the above mentioned crushing conditions 
(see table next page) : —

The falling off in the slimes extractions here 
exhibited is due to the increased tonnage handled 
reducing the available mixer time, to the 
presence of fine sand which really requires an 
extension of the mixer time, and to the presence 
of fine sand in the filterpress cakes rendering the 
washing more imperfect.

I  trust that these few notes, written to 
re-open discussion on a most interesting phase of 
metallurgical work, will attain their object, and
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C r u s h i n g
C o n d i t i o n s .

AMALGAM
ATION

P e r  C e n t .
S a n ds

E x t r a c t i o n .
S l im e s

E x t r a c t i o n
c/5 O 
E g U
3 B -

P r o p o r 
t io n s  o f  

S a n d s  a n d  
S l i m e s .

S a n d s  a n d  
S l im e s  

E x t r a c t i o n .

A m a l g a m a t io n  
a n d  S a n d s  

a n i> S l i m e s  
E x t r a c t i o n .

E
ffi

ci
en

cy
N

um
be

rs
.

Stamps Screen Tube
Mills.

Gold
y/O

Si/vei
%

Gold
%

Silver
%

Gold
%

Silver
%

C'*S

Hours
Sands

%
Slime.

%
Gold.

%
Silver.

%
Gold.

%
Silver.

%

70 35 10-0 1-0 77-76 72-82 94-6 se-5 20'2 60-5 39-5 84-5 79-1 86-0 79-3 326
70 16 3 12-0 1-2 85-41 77-18 91-4 80-6 16-5 52-8 47-2 38-2 78-8 89-6 79-0 393
70 20 3 12-0 1-2 85'6 77-7 92-8 81.9 17-2 49-5 50-5 8 9 2 79-8 90-5 80-0 415
70 16 4 13-2 1-5 86-7 78-7 91-2 76-5 15-6 43-5 56-5 89-2 77-4 90-6 77-8 438
70 20 4 13-2 1-5 88-5 81-4 92-9 80-7 16-7 42-2 57-8 89-4 79-4 90-8 78-8 444

that members will favour the Society and myself 
by expressing their views on the points I  raise.

The P res iden t : We must pass a very hearty 
vote of thanks to Mr. Yates for his very interest
ing paper on this subject. It is a very much 
debated subject as to which is the best fine grind
ing machine, and I  hope that any of our members 
who have any data, will give us the results of 
work done with the Chilian and Huntington 
mills or with any other fine grinding machines, 
so that we may have an opportunity of comparing 
them with the author’s results. It certainly is 
a very difficult thing to arrive at a correct estima
tion of the work actually done by tube mills, and 
I am sure that all of us who have anything to do 
with tube mills will welcome any data on the 
point. We are always trying to arrive at some 
method by which we can obtain the efficiency of 
tube mills, but, no doubt, many others like my
self realise that when we get to a certain point 
we are metaphorically brought up against a brick 
wall and find*oiir theories fall to the ground. We 
cannot go on and compute with any certainty, 
and I  am sure that anything that will elucidate 
this point will be of very great benefit to the 
metallurgical work of these fields. It is a paper 
which calls for a good deal of thought.

I  will now ask Mr. A. Thomas to give his 
reply to the discussion on his paper.

B A TTE R Y  A N D  C Y A N ID E  G OLD 
SM ELTING.

(Head at July Meeting, 1908.) 

By A. T h o m a s  (Member).

REPLY TO DISCUSSION.

Mr. A. Thomas : In reply to the criticism 
of Mr. H. A. White, I  certainly recommend water 
cooled bearers for retorts on account of their 
durability • to my knowledge, the bearers at the 
Simmer and Jack Proprietary mines have been

in use for 11 years, and are likely to last for the 
life of the mine.

It may be interesting to mention that 1,176,655 
oz. =  40'3 tons of amalgam were treated in two 
retorts recently replaced.

Mr. W hite remarks that my description of the 
treatment of gold slimes is illogical, and again 
raises the question of the “ p o t” versus “ Tavener” 
methods of smelting. It was not the intention of 
the writer to discuss the advantages or disadvant
ages of these methods, as I  think there is quite 
sufficient subject matter there for a separate 
paper. As Mr. W hite has brought this matter 
up and has endeavoured to prove the Tavener 
method of smelting to be superior to any other 
known method, and makes his assertion chiefly 
on the hypothetical 3% loss of gold by using the 
pot method, I  should like to state that my 
experience (and I  am sure it is the experience of 
all who have. experienoe of present methods of 
smelting gold slimes), is that the loss mentioned 
above is an imaginary one, and is most probably 
fathered by Mr. W hite by reason of his adherence 
to results obtained in the back ages, as witness 
his reference back to old numbers of our Journal 
to learn our present practice of smelting. It 
seems to me that we all have learned a 
little more about both methods of smelting 
since the 3°/a loss statement was made by 
one of our Past-Presidents some years ago, 
when the Tavener process was discussed by 
the members of this Society. The chief advantage 
claimed for the process was the cutting out of the 
acid treatment, but from what I  can gather, the 
Tavener method has not fulfilled its function in 
that direction. I  am quite prepared to admit to 
Mr. White that the flue losses are only a portion 
of the total losses under the pot method, but I 
consider it is the portion which is most liable to 
cause the greater loss. We have had figures. 
before us which prove the loss at much below 3%. 
From my own experience of both methods of 
smelting, I  consider that the “  pot ”  method, as 
carried out at the present day, would compare 
very favourably with the “  Tavener ”  method, 
provided only experienced men are entrusted
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with the work, when no difficulty would appear.
I  am quite at one with Mr. W hite in his conten
tion that the assayer should have nothing to do 
with the smelting on account of the danger of 
contamination.

Mr. Bevington gives the dimensions o f the 
retort flues he is using, and which are slightly 
less than those given in my paper. He says he 
has found from experience that it is advisable to 
reduce the area of the centre flue in order to 
check the drawing towards that point. This may 
be correct. I should like our President to give 
us his fuel consumption per 5,000 oz. amalgam 
retorted, and then we should probably learn 
which flues are the most suitable, given equal 
conditions, such as, the quality of fuel, area of 
grate, size of chimney, etc.

Mr. L. J. Wilmoth’s discussion on the valuation 
of silver in by-products is very interesting. As 
he points out, the estimation of silver values in 
by-products, such as mentioned in my paper, 
requires special treatment in order to obtain true 
values.

W ith reference to my statement regarding the 
“necessity of condensing chambers in the flues of 
furnaces for . smelting rich gold products, I  am 
sure this Society is indebted to Mr. A. McArthur 
Johnston and the Consolidated Goldfields Labora
tory for the results of tests made with a view to 
discovering the actual loss of gold carried through 
the flues during a bi-monthly cyanide smelt. To 
my surprise this was valued at 7s. I  had thought 
it to be much greater. I  agree, however, with 
Mr. McA. Johnston that, judging from the pro
portion of gold and silver in the bullion recovered, 
it appears to be evident that the loss is caused 
by volatilisation. I  have no doubt that the 
present method of fluxing gold slimes has to 
some extent eliminated mechanical losses of gold. 
It  would seem that the flue losses are not so great 
as they have been in the past, and it is gratifying 
to know that we are making progress in this 
important branch of our industry.

W ith regard to the purple colour varying with 
the richness of the slimes, I  am somewhat dis
appointed that we have heard nothing more 
definite from our analytical members, but trust 
that this subject will be brought up again at some 
future date, when we may obtain some enlighten
ment on the subject.

I  note that Mr. A. H. Hartley’s records of 
losses of mercury differ somewhat from mine, 
which may be accounted for by reason o f the 
amalgam which he retorts containing a larger 
percentage of water.

W ith reference to Mr. Bevington’s remarks, 
and to his quotation from Donald Clark’s 
“  Australian Mining and Metallurgy,” I  have 
never tried an oxidising agent while retorting

amalgam, as recommended by Clark for impure 
amalgam. Another extract quoted by Mr. 
Bevington from the same work is :— “  When 
impure gold is melted it is- practically impossible 
to purify it by mere melting, even with the 
addition of fluxes.” I  give an instance from my 
own experience which has some bearing on the’ 
above statement. A bar of 587 oz. was brought 
up from 775 to 822 parts fine gold per 1,000, as 
follows, the principal impurity being copper :—

I placed the bar back into the pot and, when 
melted, stirred in a mixture of permanganate of 
potash, borax and sand. This operation was 
repeated three or four times in the course of an 
hour, bringing up the fineness of the bar, as 
stated above, to 822.
- In reply to Mr. Bevington, I  would state that 

I have had no experience vvith impure retorted 
gold, that is to say, below 800 fine; bu t as our 
President has informed us that a considerable 
amount of impure material has to be dealt with 
on small mines, and as the handling of such has 
not been touched upon by the author, I  would 
granulate the base bullion, flux it with perman
ganate of potash, then resmelt and repeat if 
necessary. The necessity of keeping the un- 
smeltea metal under the influence of the flux is 
the subject of another quotation from Clark by 
our President, who asks if this is correct procedure. 
Keeping the impure retorted metal under the 
influence of the flux prevents the escape of the 
available oxygen, and forces it to take up with 
the base impurities in the bullion, and, as the 
retorted bullion is porous, affords a large area for 
the oxidiser to operate upon. I  should therefore 
assume that the procedure is not incorrect.

Prof. Stanley’s remarks are most interesting, 
especially the sets of experiments which have 
been conducted by noted metallurgists, showing 
the losses of gold in alloys in different proportions 
and at varying temperatures. He also says that 
convincing experimental evidence, is still wanting 
to justify the erection of dust catching chambers- 
but further asserts that attention to this matter 
is essential.

Although Mr. McArthur Johnston’s figures 
show this loss of gold to be small, I  think it 
would be wise to err on the safe side and instal 
dust catching chambers, especially in such 
important work as gold smelting. The cost of 

. these should not be very large.
Prof. Stanley’s experiments in smelting gold 

slimes direct with bi-sulphate is interesting 
from a laboratory point of view, but I  fail to see 
that the process could be worked advantageously. 
The Professor tells us that the best results were 
obtained by using two parts bi-sulphate, one half 

1 part borax, and one part of slime.
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As an experiment, this process is interesting, 
but commercially it would be impossible. He 
further states that the process could be-carried 
out on a large scale with clay liners and crucibles, 
or a small -reverberatory furnace (by which I 
gather he means a pan furnace). In so doing, 
he would collect the gold w'ith litharge, and 
cupel the lead bullion, which is practically the 
same as the Tavener process, plus the bi-sulphate. 
I f  the gold is not collected with lead in the pan 
furnace, I am curious to know how the Professor 
proposes to get the gold out from the furnace, as 
I  -think it would be a difficult matter to tap it out 
as is done with lead bullion.

In conclusion, I desire to thank those members 
who have taken part in the discussion, and trust 
that my few notes, and the discussion thereon, 
have been of some assistance in bringing our 
knowledge of smelting practice on these fields 
more up-to-date.

The P res id en t : On your behalf I thank 
the author for his excellent reply to the discussion 
on his paper.

I  know that we have present to-night several 
members who are prepared with discussions on 
Mr. Weston’s paper on the “  Theory of Blasting 
with High Explosives,” and as it is an extremely 
interesting subject I propose, with your consent, 
to proceed now with the discussion on that paper, 
and I  will ask Mr. Leslie if he ‘will be good 
enough to open the discussion.

TH E TH E O R Y  OF BLA STIN G  W IT H  H IG H  
EXPLO SIVES.

(Read at October Meeting, 1908.)

By E. M. W e s t o n , A.S.M .B. (Member).

DISCUSSION.

Mr. C. D. Leslie (Member) ■. The great 
necessity for rigid attention in the use of explosives 
has to be thoroughly recognised sooner or later, 
and I trust that the author’s valuable and care
fully compiled contribution will lead to a full 
understanding of the position as affecting our 
mines.

I  do not now propose attempting to reconcile 
the “ theory” o f blasting with the “ practice ” on 
these fields, but wish to call attention to certain 
practical considerations, the neglect o f which 
would appear to prevent us from realising, and 
consequently from determining, to what extent 
improvement is possible, and what far reaching 
results would accrue from improvements in the 
use of explosives.

I hold the opinion that the questions of health 
and efficiency in underground work (and everyone

should-recognise the beneficial effect of health on 
efficiency) are dependent on the explosives, 
question, and that the great remedy for both 
should be sought for, first, through the expert, 
use of explosives. Although it is difficult even 
to approximate -the amount of explosives used on 
these fields in excess of the requirements, many 
o f  us are convinced that, besides entailing a large 
unnecessary expenditure, it adds materially to 
the noxious gases generated in our mines, and in 
a greatly increased proportion to the noxious 
gases liberated from a like quantity of, explosives 
against which full burden has been exerted. The 
remedy for the whole situation is evidently to be 
sought for in properly confining in drill holes the 
explosives .used in our mines, and.also -in .having 
full burden exerted against the explosive. It, 
would then be conceivable that the cost of break- 
ing rock (which may be taken as the determining 
factor in working costs) would be reduced and 
the number of units employed in breaking rock, 
would be decreased. This should mean :—

1. Power working faces.
2. Less development ahead.
3. Less supervision.
4. A  reduced area to be ventilated.
5. An improvement in health conditions.
Prove to the, miner that he can break rock

from the drill holes he is in the habit of planning, 
with less explosives than he is in the habit of 
using, and oil his part will follow the inclination 
to increase the burden, believing it can be broken; 
and, as he learns that the burden can be safely 
increased, the value of tlie longer drill hole will,
I believe, also become apparent, for reasons to 
which I shall presently refer.

In stoping, the miner becomes very doubtful 
with regard to the amount of work a given 
quantity of explosives will accomplish, if, after 
blasting, he finds that the rock at the collar 
“  comes,”  leaving a sock et; but this may be the 
result of an unbalanced hole which, either from 
being too short, or because it “ looks in,” gives 
the easiest release towards the collar, and conse
quently breaks upwards. It must not, however, 
be forgotten that a bench frequently breaks up
wards, leaving a socket, because the drill hole is 
overloaded with explosives. Errors with regard 
to the general direction of drill holes are perhaps 
due as often to carelessness as to want of skill 
(the miner having his off day like other people, 
which is often not to be wondered at when con
ditions are taken into consideration), but I  believe 
that the value of the longer hole is not generally 
appreciated.

In general practice on these fields it would 
probably be profitable to have less regard for the 
danger of “  bull ringing,” and pay more attention 
in stoping to breaking out benches obtusely at
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the: bottom 'w here the burnt ground from the 
former blast helps the release. In this-connection 
it  would b e 1well to study the “ grain”  of the 
rock to be broken and have regard to certain 
cleavage planes or “ cleats” — often indistinct 
which, so far as I  have - observed, trend from 
“ fo o t ” to “ hanging”  throughout our mines 
{certain disturbed areas excepted), and which 
occur more or less in parallels, usually intersected 
by joints. “  Break rock with the grain ” is an 
axiom amongst skilled miners.

In • stoping, my opinion is that mine rock 
«n  these fields breaks so much better with 
the grain than against i t , . as to warrant 
drilling a longer average . hole than is now 
the practice, and ■ “  with the grain.”  Longer 
■stope benches so drilled minimise the number of 
times that rock, against the cleavage— where the 
greatest resistance is offered— is broken o f f ; the 
more so, since the longer drill hole gives the 
incentive to increase the burden— if only to 
prevent “ bull ringing” from too easy release 
from  explosives towards the bottom of the hole. 
The fact that “  bulling,” as a consequence of 
blasting holes which appear to be well balanced, 
is commonly the result of drilling against the 
.grain, will furnish a strong argument1 against 
making back-stoping a practice on the Witwaters- 
rand, if proof is forthcoming that pronounced 
■cleavage planes exist everywhere in our mines, 
.intersecting the planes of stratification at approxi
mately right angles to the strike and indicating 
the grain of the ground. This theory has been 
advanced by Mr. Musson Thomas,-of the Jumpers 
Deep, who 'is now engaged in introducing a 
■system (which is being watched with great 
interest) of drilling parallel to these planes. The 
idea is, that if the burden is suitable, the hole 
should be drilled in front of, and parallel with, 
the north and south cleavage plane, not on ly . to 
prevent “  fitchering ”  by the point of -the drill 
entering the cleat; but -also to allow explosives to 
break back to it!

The appearance of stope benches-after blast
ing tells its tale; I f  they are ragged, and 
the broken ground lies close to them, it is 
evident that economy with explosives has been 
considered. It is pleasing to note that this 
occasionally happens, even though the miner is 
fully aware that by practising economy in the 
use of explosives, he gives himself or his partner 
a considerable amount of work on the following 
shift in “ dressing dow n” the ragged stope 
benches. Economy so exercised with explosives, 
and the consequent reduction in the quantity of 
injurious gases, combined with the physical 
-exertion of “  dressing down ” might be looked 
■upon as a preventative of miners’ phthisis. Men 
who inhale explosive fumes are “  put off- their

and Mining Society o f  South A frica. Dec. 1906

feed ”  and become unable'to pursue their work 
-energetically-,, the consequence being that--their 
lungs, not being fully exercised, become receptive 
to -silicosis. In hammer work the loss in efficiency 
from listlessness on the part of the miner and his 
natives, due to bad air, is well exhibited in an 
up-cast as compared with a downcast stope, and 
the improvement with hammer boys in a down
cast and right handed stope as compared with 
an up-cast and left handed stope, is sometimes 
very apparent.

There is further improvement if drilling natives 
are carefully classified in stopes according to the 
drilling inches that may be expected of them, and 
also if drills are gauged so that explosives can 
be pressed home to the bottom of the drill hole. 
It is very important that natives should be 
specialised to drill in one class of ground, care
fully avoiding transfer to a different class, especi
ally where one reef is known to be harder to drill 
than others in the mine. I f  increase in the length 
of drill holes is advisable it is essential to-good 
results to preserve the length of stopa benches, 
and. it could not be considered good practice in 
hammer stopes to destroy benches weekly by 
undertaking the shorter holes which would be 
drilled during the shorter Saturday shift.

Reference might here be made to the excessive 
waste in explosives through cutting stope and 
drive pillars, giving tight ends everywhere, and 
deforming the stopes, as well as losing,, for the 
time being at least, the reef contained in these 
pillars. The remedy for this evil may be sought 
fbr in the substitution of the “  pack ” for the 
customary pillar, especially where such pillar 
scales and shapes “ like a lady’s waist,” under the 
enormous pressure per square inch it— the pillar 
not the lady’s waist— is subjected to in deep 
level mining, and also in increasing the distance 
between'levels, particularly where the dip of the 
reef is flat. I f  the short Saturday shift is worked, 
it would seem advisable to use that day as much 
as possible, so far as hammer boys are concerned, 
in shaping benches which have become shortened 
or deformed. In hammer work, if the native is 
unable to drill a long hole well within the daily 
shift, he will frequently fail to get the required 
length. This, and the cutting of pillars are 
customary reasons f o r ' losing the succession 
of proper benches, arid there is considerable 
attendant loss in continually re-shaping them. 
The miner, uncertain as to the length of 
hole the native may manage to drill, will effect 
a compromise with regard to burden, and the 
resultant loss in efficiency can be imagined. 
I t  is here that-the small stope drill, when- it is 
perfected, will count, the miner making a more 
accurate estimate of burden by being compara
tively sure of the direction and. length of hole. If
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it is found impracticable with a .small .stope, drill 
to restrict the diameter of the hole to a size which 
J- in..explosiyes will fit, I  suggest the manufacture 
of 1 ’ in. explosives rather than the use of the 
l^ .in . sometimes employed in blasting theseholes.
■ If; in longerdrill holes,'explosives can be better 

•confined, the steel question has to be considered'. 
The profits derived from the use of improved drill 
-steel, with improved methods of sharpening and 
tempering and due precautions as to length and 
gauge of succeeding bits, are probably so great 
■as to entirely outweigh the consideration of the 
increase in cost of steel and its preparation for 
daily use., It  seems ridiculous to undertake the 
huge expenditure required to develop and equip 
our mines and to organise a labour scheme, etc., 
and finally fail at the point of the drill, where the 
•difference in results can be made so important. If, 
■through the 'use of improved steel, higher air 
,pressure, etc., the quantity of rock broken daily 
•at each working face can be increased, it would be 
found that, either there are enough working faces 
in  the mine to permit of single shifting, or there 
need be less anxiety than exists at present to 

-advance development work, which could probably 
•be done at a cheaper rate when the ground will 
be required for stoping in years to come, very 
much cheaper when interest, which would be 
received on the deferred disbursement on develop- 
<m(nt, is added to the capital available for this 
purpose.

I am glad that the author has drawn attention 
-to the limit depth of hole laid down for the com
ing  stope drill trials. I  believe that a maximum 
length of 48 in. does not adequately provide for the 
•relation which depth of hole bears to stoping width.

Mine conditions, as regards air pressure, steel, 
etc., do not seem good enough for such an important 
•contest, and I consider that each competitor 
should be encouraged to make his conditions as 
favourable as possible, if only to demonstrate to 
what extent small stope drills can be made profit- 

•able. I f  one of these competing drills is able to 
deliver a blow which the steel of the mine will 
not “  stand up ” to, the machine will be put out 

•of the running for the prize. Surely the thing to 
■do, if  it were not the machine that failed, would 
be to get steel which would stand up to the work 
•required of it.

The author’s suggestion to substitute a 5 lb. 
hammer for a 4 lb. hammer for drilling boys will 
not meet with general approval. A  number of 

•our mines now use a 4 lb. hammer head which, 
instead of being short and having a broad face, 
as in the old style of hammer used on these fields, 
is elongated and faced down' to the size of the 

•drill heads. The more direct blow, as struck with 
this hammer, is more than equal to adding 1 lb.
•to the weight of the old squat hammer, head.

■195

; - In  charging up holes, lack of time taken to do 
justice -to the work, has much to do- with over
estimating the quantity of explosives required. 
Low air pressures, inferior steel, and sometimes 
lack of .tlie energy and system required in starting 
up machines or hammer boys with the least 
possible delay, retard the completion of drilling 
work until the miner has to make up time by 
rushing the work of charging up. It should never 
take less than 1J hours to efficiently charge and 
stem 30 .hammer holes, yet this work is generally 
done in- less than an hour. Needless to say, the 
work is not properly done, and it is- small wonder 
if, in consequence, the miner perforce distrusts 
what can be accomplished with explosives.

In stoping, with large machines, the drill holes 
are, I  believe, generally too short for the diameter 
of the explosive used, and the uncertainty with 
regard to what back holes will do, is responsible to a 
large extent for the increased quantity of explo
sives used per ton broken by machine, as against 
hand labour. The uncertainty as to how far 
front holes will “  break back ” has fostered the 
bad habit of staggering explosives in back holes 
by interposing tamping, with the idea of prevent
ing “  bull ringing ” by distributing the shock, in 
the event of the burden towards the collar proving 
greater than towards the bottom of the hole. 
Until the principle can be established of drilling 
holes which are not dependent on each other, this 
disadvantage would be largely overcome by drill
ing only front hole benches with machines.

The additional rigging up and down, which such 
work would entail is an argument against the use 
in stoping of the present heavy 3£ in. rock drill.

Too much paper around explosives, and paper 
that is too stiff, are disadvantages. The tucked in 
ends of such paper hold when the tamping rod is 
pressed against the cartridge, and prevent the 
cartridge bulging to fit the drill hole. That may 
be a reason why certain miners see no harm in 
“  chucking in ” cartridges two at a time, and 
adopting the same process with regard to tamping 
cartridges. Something might be said regarding 
incomplete explosion throughout the charge, 
because of the intervention of the thick wads of 
paper— two at each joint— formed by the tucked 
in ends of the cartridge wrappers. .

The efficient charging of drill holes is impor
tant, and much can be gainsd by the use of a well 
turned copper headed tamping rod, when compared 
with the work done by the usual light, roughly 
made rod, which becomes rounded at end and 
forms a concavity in each cartridge being “ pressed 
home.” The cost of preparing tamping on the 
surface is less than the cost of employing natives 
underground for this purpose, and a much better 
tamping can be prepared on tlie surface than that 
made underground with mine dirt. l>’ ine slimes,
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as suggested by Mr. Nitch, of the Meyer and 
Charlton mine, make an excellent tamping, arid 
tamping paper can be cut and rolled in the same 
manner as the paper used for explosive cartridges, 
instead of being cut square and held together 
with candle grease, as is so commonly done 
underground. With proper appliances, a native 
can fill 1,000 cartridges per day, while under
ground he would fritter away the- best part of 
half a shift in preparing 50 to 60 tamping plugs 
which are bad ones at that. Experience has shown 
that improved tamping holds and is not displaced 
in drill holes by blasting to the same extent as is 
fouiid in the case of tamping made with mine 
dirt.

So much ground has to be covered in dealing 
with the important subject introduced by the 
author, that these somewhat disjointed remarks 
are made, more with a view to adding to the 
considerations involved,than of confining attention 
to a criticism of his excellent contribution.

The P res iden t : I'thirfk we are indebted to 
Mr. Leslie for his very valuable contribution to 
the discussion. It is a matter which I  know he 
has taken a very great interest in, and given a 
great deal of thought to, as you will gather from 
the remarks he has made.

Mr. H. Musson Thomas (Member) :  I have 
read with much appreciation the able paper which 
the author has contributed.

I  do not, at this stage, intend to offer any 
criticism, but would like to contribute a few notes 
which might be termed introductory to the 
author’s paper. These notes are part o f a small 
treatise which I  have prepared for the guidance 
of my underground staff.

Grain o f  the Witioatersrand Strata.— Until 
the foundation of efficient breaking is ascertained, 
I  do not think much progress will be noticeable 
in breaking ground by first determining the 
burden, length and diameter of hole, and 
quantity o f dynamite for a particular stope width, 
The real crux of efficient breaking is to discover 
the tendency of the conglomerates and the country 
rock to break more easily in one direction than 
in any other ; in other words, to find the ‘ grain ’ 
of the rock, expressed in miners’ phraseology. 
Although the illustrations show benches for 
machines, the principles apply with equal force 
to hammer benches. They also, apply more 
particularly to stopes in which the dip is less 
than 40°. A  very common question is :— Should 
a particular stope face be laid out for overhand, 
underhand, or breast stoping, or a combination? 
I  hope to be able to answer this query.

It is generally accepted that the direction of 
the face should facilitate shovelling, and this

latter point is allowed to bulk so much in the- 
mind of the overseer, that it not infrequently 
happens that the direction is determined by the-- 
facility for shovelling only.

Before proceeding further, it gives me much, 
pleasure to state my full appreciation of the good 
work that has been carried out by a large propor
tion of the skilled miners working on these fields.
I  allude to those miners who plan-their benches in, 
relation to the grain of the ground. To these- 
miners I  would suggest, if I  may be allowed, that, 
having found the grain that I allude to,'in  one 
stope, the same grain will be found in a similar 
direction in any other stope in either the same 
mine or any mine on these fields unless planes, 
caused by local disturbances are better defined.

The full, significance locally of the occurrence- 
o f fracture planes is not generally appreciated and. 
has not, to my knowledge, been thoroughly 
systematised in any of our mines. I  would,, 
therefore, be much obliged to those miriers who- 
may have worked on similar planes in other parts 
of the world if they would give us the benefit, of" 
of their experience.

The tightness of rock or the resistance to break
ing is due to the following reasons in their order 
of im portance:—

(1) Drilling across 'fracture planes or lines o f 
weakness.

(2) Rolls or curvings in the hanging and fo o t -  
wall.

(3) A  tight or frosted hanging and footwall as- 
opposed to a loose “  let go.”

(4) The toughness of some rock as opposed, 
to the brittleness of other rock.

D rilling across Fracture Planes or Lines .- 
o f  Weakness.— It will be found on examination 
in mines on the Rand that there is a series o f' 
vertical parallel planes which cut right through 
the reef and waste, but do not throw the reef, 
and run more or less north and south, at right 
angles to the strike of the strata. For terms of" 
reference, these planes might be called “ fracture 
planes.” My reason for assuming that these- 
planes will be found in mines of the Rand is that 
I  cannot trace any local origin or cause for such 
planes in the Jumpers Deep. After having found 
well defined cracks in a mine the first idea would 
be to -trace the origin to the fault or dyke which 
has caused the largest throw and see if these 
cracks were not running either parallel or at right 
angles to the strike of faulting. The largest 
throw has been caused by the Heriot dyke, which 
runs in a north-easterly direction through the- 
mine, bur the strike of the cracks is more or less 
north and south. In the same way, other throws 
might.be cited all of which are not sympathetic-, 
to the fracture planes. It has been suggested., 
that the planes were induced during the general.
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upheaval of the Witwatersrand strata, and, that 
the planes are younger than the faults and dykes. 
■Such a suggestion i§ very plausible; but I  do not 
intend_ to, trespass into the regions of geology. I 
trust that some of our geological colleagues will 
•explairi the origin of these interesting planes. 
Through the courtesy of Mr. C. D. Leslie, I  
ihave photographed- fracture planes and lines o f  
weakness, which are very pronounced in one of 
the outcrop workings of the Simmer and Jack 
mine. A  copy of this photograph is reproduced.

pronounced, as to produce cracks in the strata at 
right angles' to the tilting strike. Again, if a 
certain pressure were sufficient to produce cracks, 
it is. also natural to assume that there was a 
tendency for cracks or fractures to be formed in 
between two fracture planes. This tendency 
would produce embryo fracture planes which are 
invisible to the eye and which might be termed 
lines of weakness. These lines of weakness are 
well pronounced after blasting, and they naturally 
run parallel to the fracture planes. I  have also

Photograph showing “  Fracture Planes ” on the Simmer and Jack Mine.

The conglomerates have not been tilted up 
'uniformly throughout the Rand. The tilting 
varies from a vertical dip to a very low dip. 
Consequently the conglomerates were subjected 
to unequal upheaval forces. For the sake of an 
■example take half a mile along the strike of the 
present outcrop. It is reasonable to assume that, 
i f  at the eastern end of the half mile the tilt
ing became vertical, and at the western end it 
was 20°, that the unequal forces would be so

noted two other series of planes which strike at 
approximately 45° to the fracture plane on either 
side of this plane, but, fortunately, they are not 
so well defined nor so universal as the fracture 
planes. Faulting pknes which throw the reef, 
but do not necessarily, run parallel with each 
other, must not be confused with fracture planes.

I  shall now endeavour to suggest the way in 
which fracture planes may be used to produce 
increased efficiency in all branches where rock is
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broken. Without taking fracture planesJiinto con
sideration their existence will undoubtedly hinder 
efficiency.  ̂ ■

Stoping.— Of the six sides of a bench, four are 
bound and .the other two are, tfee. The section 
at right'angles to the directiori'&f the holes which 
produces;the greatest line o f ' rekistaiice is at the 
base o f the bench, where the whole of one side 
and the part of two sides have to be sheared, and 
part of. one s i d e / has to be rehded. Conse
q u e n tly th e  greatest force is required at the 
bottom of a hole.. If the bench could be so 
arranged that the fracture plane coincided with 
the base of the bench, this plane would thus be 
made to help blasting to the greatest extent. 
Figure A A  shows bench (.1) arranged in the ideal

F i g . A A .—This principle would break the greatest fathomage 
if local conditions were favourable.

way. Unfortunately there are two non-existent 
conditions which are essential for the successful 
carrying out of this principle. The first essential 
is that the rock should have a massive structure. 
It should be like putty, with no cleavages at all 
but just one homogeneous mass. On the other 
hand, our rock is, apart from bastard slips, inter
sected with invisible lines of weakness, which, 
although not so definitely cracked as fracture 
planes, are still cracked to a srraller degree to 
such an extent that if  microscopically examined 
would show a distinct cleavage. The resultant 
action, when under the influence of an explosive 
charge, would be similar to that of the fracture 
plane. I  have seen these lines of,weakness very 
pronounced in as small a distance as every 3 in. 
If one of these lines were located as shown in 
Figure AA, bench (1), cutting through just above 
the bottom cartridge, the base of the hole would 
undoubtedly be held up.

The second essential is that, besides the rock , 
being a homogeneous mass, the lines of cleavage

Jshquld, be spaced' ‘ at ' e^ual1' distances, say, 6 ft . 
apart. This condition is also- non-existent, with, 
'.jthe result that although -the hole could be put iii 
^he'correct distance of, say, 7 ft.- in bench ( 1) 
thgre would be a greater' chance Of the fracture 
plane on the next bench appearing as in bench 

..(2), when either the last 2 ft. of the hole would be 
lost or this hol& would only be able to be -put in 
to a d is ta n c e d  5 ft., which would at once spoil 
the system of the benches. . I  consequently con
sider that these'planes should'be made use of as 
in Figure B, which would appear to produce the 
greatest efficiency.

-Before explaining Figure B, I  shall demonstrate 
how inefficient breaking will result, if these 
planes are not taken into consideration.

The holes in Figure A  run in one case diagonally

F ig. A .—Holes drilled across Fracture Planes or Lines o f  
Weakness are either held up at the collar or base anti 
result in inefficient breaking.

across the fracture plane and in the other case at 
right angles. In Figure A  (1) practical knowledge- 
wili agree that holes (a) and (b) will be held up- 
at their bases. I f  I  may venture the reason it 
would be that as the fracture plane intersects the- 
second dynamite cartridge in hole (b), this 
breaks up the total effect of the explosion into- 
the largest force above the plane and the smallest 
below the plane. The dynamite above the plane 
has to perform two duties. It has to push out- 
the rock above the plane, and also to help the 
explosive force of the dynaihite below the plane 
by exerting a pull on that portion' of the rock. 
There is, therefore, no beneficial pull produced by 
the excessive dynamite above the plane on the 
rock below the plane, since a cleavage destroys 
the action, and the one and a half cartridges 
have’ not sufficient force to push out the burden 
on the bottom of the hole by their own 
agency. Similar remarks apply to hole (a). 
The resultant bench would be represented by the
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dashed line. In Figure A  (2) there is a line of 
fracture near the,’ collar, ..which produces -an easy 
“  let go,”  and there would most probably be a 
line of weakness near the bottom of the holes, so 
that the resultant bench would be as shown by 
the dashed line, and the collar would be left in
tact, causing a bull-ring. In Figure B, (hole c)

F ig . B .—Holes drilled parallel to Fracture Planes and Lines of 
. Weakness .will break tlie greatest fatliomage under local 

conditions.

is put in parallel to a fracture plane, which may 
be seen, and there would most likely be a' line of 
weakness running parallel with the fracture plane 
in or near hole (d). In this case the direction of 
the hole and fracture plane being similar, it 
follows that there is an equal cohesion of the rock 
all along the length of the hole, which produces 
a constant burden, which in turn assures that an 
equal quantity of explosives will break a similar 
burden on all such placed benches. I  would 
invite the opinion of members as to whether a 
hole should be put in along the fracture or on 
one side of the plane and parallel to it. In the 
first case the explosive would not have to rend 
the rock along the plane, since the rend has been 
produced by the fracture, and therefore it might 
be assumed that a certain amount of dynamite 
would be saved. It has been proved that gelatine 
creates a pressure on explosion of about 20,000 
lb. per sq. in., and it is not hard to contemplate 
that with this huge pressure there would be a 
leakage of force along the crack although the 
sludge in a wet hole would act as tamping: 
Another objection is that the fracture would 
cause the chisel bit to fitcliure. I  see no reason 
why three cartridges should not only break as 
much as the four in Figure A, but more,, since 
the broken bench would be represented by the 
dashed line, and the bench would approximate the 
much desired square instead of the narrow 
rectangle.

Hole (d) shows np. jfracture .plane; before it is 
broken,: but: if-th e  hole is put. in parallel to the 
direction of . the , visible fracture plane it will be 
found, as a rule, .that there is a line of weakness 
which, after: Ijr^Jcingj looks similar to the fracture 
plane. It followsj when a. fracturev plane., cannot 
be found, llook ;for a,-,-line;.,of ; weakness,.on the 
broken bench; and,_they. will be fqun4 ;tOib;e more 
numerous than fracture pla,nes; . I  dp ngt; mean 
to infer that,.even if the above suggestions are 
minutely carried out, every bench so drilled 
will break effici'ehtry. Besides these planes there 
are’ bastard slips running in no particular direction 
but, ;which'nevertheless can be seen on benches 
which sho.w well defined fracture planes;' . These 
bastard slips must also be taken into consideration, 
and if more pronounced than the fracture planes 
would naturally be followed in the place of the 
above-mentioned planes.

I think the reason why it has bSen’ found 
necesssary to give a lift on the bottom o f ’holes—  
that is, to,have-less burden on the bottom of a 
hole than at the, collar, will, be explained by 
Figure A  (l),.a n d  that if the hole is directed as 
in Figure B a lift will be unnecessary, and an. 
equal burden can be placed on the bottom and 
the collar. I,, also, do not. think it will be found 
necessary to drill the two back holes, say, 6 in. 
deeper than the two front holes. It would appear 
that the reason of these extra 6 in. being'drilled 
is caused by drilling across the fracture planes, as 
shown in Figure A  (1).

In passing, I  might draw your attention to 
the fact that stoping, according to Figure B, will 
produce fewer misfires and fewer accidents, as. 
not so many bottoms of holes will be held up.

The answer to the question as to whether a. 
stope should be run in an overhand, underhand 
or breast direction is :— Make the bench faces 
parallel to the fracture planes, or in a few casea 
to the bastard slips, and the stope faces will shape- 
themselves accordingly. The obvious retort is :—  
“  I f  the stope is run in an underhand instead o f  
an overhand direction the shovelling costs will be 
increased.”  Let us assume that this system 
produces an increase in the shovelling costs of' 
25%, and a decrease in the stoping costs of a. 
similar amount. I f  Is. 6d. per ton is taken as a 
fair charge for shovelling and tramming the pro
portionate shovelling cost will be about Is. Four 
shillings and sixpence might be cited as a fair 
cost for stoping. There would thus be a nett 
gain of 10|d. per ton, which on a 200 stamp 
basis, mining 40,000 tons per month, represents 
£1,750.

The desired end to be attained is the 
maximum duty • in the minimum stope width. 
Experience teaches us that when a miner drills in 
the same direction as the dip of the stope there-
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is less likelihood of the bottom of the holes being 
projected into the hanging or foot. This fact is 
generally proved when undercutting a pillar 
when, as a rule, the foot is ploughed up. Since 
the fracture planes and their sympathetic friends, 
the lines of weakness, run north and south the 
direction of drill holes will be south, or in the 
same- direction'as the dip, which will produce the 
minimum stope width.

Development.— It is interesting to enquire how 
fracture planes will help development.

The average drive is extended in a. direction 
which is at right angles to these planes, so I  am 
afraid that no benefit can be derived from them 
in drives running east and west. In raising, 
winzing, and incline sinking, they are, however, of 
distinct advantage. Since they run north and 
south, a winze should be started on a well defined 
fracture plane, provided this plane can be found 
at approximately the desired point. The winze 
would be arranged so. that the plane coincided 
with the east face in order to not cramp the 
hammer boy, which would be the case if the west 
face and the plane coincided. This plane, if 
there were a well defined foot, would fulfil the 
functions of two sides of a c u t ; and the starting 
hole would be drilled at an angle to the planes so 
that its base would just touch, or nearly reach the 
planes. Similar remarks apply to a rise.

Since most of the inclines are sunk at an angle 
to the dip it is more difficult to use them, but it 
will be conceded that if, say, an 8 ft. winze were 
always kept ahead of the main face of a 26 ft. 
incline by small machines, and the other 18 ft. 
were benched out parallel to these planes, an 
increased footage would be obtained.

•Winze and Incline. Hammer work.
Rolls or Curvings in the Hanging and Foot 

Walls.— In Figure C the dashed line ZZ  represents 
the normal hanging, but the wall has been broken

F ig . C.
up by unconformable rolls. Figure D represents 
a plan of these rolls showing their strikes.

* 7r
--fr~-  - \ Y -------

..% r j
► oT'
I 1-.
P  A
1) p .o / A  / .  Tj
L-----

F ig . D.—Hole No. 3 would be most suitable for Rolls and 
Fracture Planes.

I f  hole No. 1 were directed as shown, there 
would be a tight end and it would not break 
efficiently. Holes 2 and 3 would not form wedges 
at their bottoms and would break more easily. 
Hole 2 would perhaps give the greatest efficiency. 
The fracture planes on the Rand generally run at 
right angles to the rolls, the latter of. which 
strike east and west. Therefore hole 3 would 
suit both the fracture planes and the rolls.

In the case of a stope with a “ tight” or “ frosted” 
hanging, as opposed to a loose “  let go,” and also 
when the rock is tough, as opposed to britlte, for 
breaking purposes; I  do not know of any method of 
producing greater efficiency by altering the system 
of breaking ground. Knotted ground also hampers 
breaking ■ it appears to have a spherical 
structure. I  might illustrate this by directing 
your attention to those lumps of ground which 
prove so difficult to break by the native wield
ing a 12 lb. hammer at the grizzley of a main ore 
box. These are three natural conditions of 
tightness which we have to put up with, but the 
other .two conditions can be made to help the 
breaking of ground.

Summary.— There are machine drills on the 
Rand which may justly be termed fool-proof in 
their mechanism, and with increased air pressures, 
single shift working, clay tamping cartridges, and 
by sharpening drills underground, there is only 
ori'e other factor to be made fool-proof as far as 
possible, and that is, the actual breaking of the 
rock. It is natural that, if a miner who is learn
ing to break rock were instructed to put his holes 
in one direction only, and that direction was 
parallel to the fracture planes and the lines of 
weakness, he would soon be able to judge the
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least amount of explosives for the largest burden. 
But if he is called upon to cut a pillar he will 
la v e  to put in the holes across the planes which 
are running north and south, and he will be 
surprised that his holes have not broken efficiently 
in  bench A  Figure E. His confidence in himself

file- I
i f 5  :

[ k l  1

F ig . E.—It is wrong to undercut a pillar by back sloping, as 
the direction of the bench holes cut across the Fracture 
Planes and Lines of Weakness, resulting in inefficient 
breaking.

will begin to waver, and by the time the pillar is 
’undercut, all confidence in his ideas on burden 
will have departed. Then again, the stoping 
machines are supposed to be used for stoping 

:only, therefore they should not be called upon to do 
what might be called development work in cutting 
pillars and boxholes, where such are necessary 
instead of waste packs.

It is now essential to find some method of 
•obtaining a uniform direction of hole, and also to 
keep the machines continually stoping. Figure F 
represents the method which I  would recommend 
wherever possible.

The fracture planes and lines of weakness are 
■striking north and south. In order to keep the 
machines continually stoping, and to enable the 
machines to always put their holes in parallel to 
the fracture planes, it is necessary to cut pillars 
and boxholes by some outside agency. The top 

■drive pillar should be sunk through and cut 
under by hammer boys. The stope pillar should 
be undercut by hammers and sunk through by a 
machine, as hammer boys would take too long to 
■sink through the pillar winze, thereby hanging 
up too much broken rock. The bottom drive, 
pillar would be raised through by an independent 
machine or by hammer boys. The top pillar 
winze and the bottom pillar rises would be put 
up in advance of at least one pillar ahead. As 
■soon as the hammer boys had undercut the top 
drive pillar and the stope pillar, the stoping

YAi
i -I 
I ii
i i *]

1 k1 *
' $  v
I f  “! 

kl 'I I
I I -5

(A ) I

m z/yM
/7 /v

V / / / / / A  V 77/;

Sink winze and 
drive under pro*
Eosed pillar (c), by 

ammers.
Sink through 

pillar (d) by ma
chine and cut 
under byhammera 

Raise through 
pillar (e) by ma
chine.

The stoping ma
chines will then 
always be “ stop- 
ing” and the holes 
can be directed 
parallel to the 
Fracture Planes 
to produce, the 
maximum fathom- 
age.

////////M// // //.///
■ T O  P  ! D R I V E  

'77777C& ?̂X SB

TOP DRIVE PILLAR.
When framing this pillar, sink the winze on a Fracture Plane 

if possible. A certain amount of stoping could then be carried 
on from the winze which would benefit shovelling costs.

F ig . F.

machine would break into it and start drilling 
benches (a) and (b), and no holes would thus be 
put in at an angle, to the fracture planes. I  
would suggest that where a bench face is not 
parallel to the grain, burden should be sacrificed on 
the front holes, and they should at once be directed 
parallel to the grain and not wait to procure 
the grain direction by gradually beating back, 
say, half a dozen benches. Consequently, if the 
learner is only asked to do elementary breaking 
o f rock in one direction, I  maintain that breaking 
rock is also reduced to such a simple process as 
to merit the distinction of being called “  fool
proof,” as well.

It might be said that there is an increased cost 
in undercutting the two pillars by hammers, but 
if the increased efficiency of the machines be 
taken into account, I  feel satisfied that when the 
system is working satisfactorily, a fair proportion 
of the stoping machines might be stopped, to 
produce the same amount of ground, and if such 
be the case, the gain of shutting down such 
machines will far outweigh the extra cost of 
undercutting pillars— if there be any. This 
system has now been in operation for some two 
months back, and in every case where the miner 
has been able to follow the principle, a marked 
advance has been registered, in breaking fatliom- 
age. I  can consequently claim that these con
tentions have been removed from tlie realms of 
theory and have been fully demonstrated in actual 
practice.

In conclusion, I  would refer back to a state
ment in the earlier pages that, until the grain 
of the rock, which will assist or retard breaking , 
in a particular direction, has been ascertained, it
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is useless to make experiments to prove what the 
length of hole, diameter of hole, quantity of 

.explosive,.burden, etc., should- be.

The P res iden t : Our thanks are due to Mr. 
Thomas for the very valuable contribution to this 
paper of Mr. W eston’s. The utilisation of the 
theory of the fracture plane is, I  think, somewhat 
unusual on these fields, but I  know that Mr. 
Thomas has taken a very great interest in the 
matter, and has given a great deal of thought to 
it. W e are glad to have his experience on the 
subject. Mr. Stuart Martin, whom I  must 

' welcome as one of our newest members, has 
also a contribution on this subject. I  see from 
your applause that you agree with me in welcom
ing a gentleman of such eminence. I t  is very, 
gratifying, I  am sure, that we can obtain such men 
of experience amongst our members. We 
are here to learn, and desire to obtain all the 
information we can, on all the subjects taken up 
by our Society.

Mr. Stuart Martin (Member) : I  shouldTilte 
to thank you for the .kind way in which you have 
received me and made me a member of your 
Society. I  can assure you that it is a great 
pleasure to me to become a member, and if there 
is anything that I  can do to. assist its progress I 
will gladly do it. As for contributing to this 
paper, I  cannot say to-night that I  am prepared 
with any contribution on the subject raised by Mr. 
Thomas. It is one in which I  am keenly 
interested, and in which I  .should like to support 
Mr. Thomas, as, in my opinion, it is a very 
important point indeed. I  have only been in 
this country some three months, and it is hardly 
yet time for me to come to any definite convictions 
or in any way to attempt to try. and teach miners 
here how to break rock, as I  know amongst your 
practical miners you have a large number of 
highly skilled men, and examples of men second 
to none in' the world. The whole of my life I 
have been working in the collieries of the South 
Wales coalfield, and the most important and the 
first lesson a miner or collier is taught, in order 
that the coal may be worked skilfully is, the 
presence of lines of weakness, and how to take 
advantage of them. Now, in working the banket 
here, and the coal seams, there is a very great 
similarity. Your banket is very much harder, 
and blasting becomes an absolute necessity; still, 
on the other hand, many of tlie coal seams can
not be worked to a profit without blasting, when 
disregarding the lines of weakness : and in jiny 
case the efficiency is low when such lines of 
weakness are neglected. Referring to the central 
portion of the South Wales coalfield, where the 
best Welsh steam coals are worked, the lines of

weakness are clearly defined, and are known aa 
slips or cleavages, and are very regular. Many 
of you are aware that the conditions in the South 
Wales collieries are such that blasting is one o f  
the last means a ma-nager can resort to in break- 
ground or working coal, owing to the presence of 
inflammable coal dust and fire-damp, and, there
fore, blasting is not permitted except under
special conditions. The result is that we have to. 
work the coal skilfully, and take every advantage- 
that nature provides, such as fracture planes and 
lines of weakness ; this.also applies to the ripping- 
of roof and sides in the country rock. It may be 
argued that when lines of weakness are observed 
in the stoping in the Witwatersrand, advantage- 
is taken of them ; and, no doubt, this is true to a. 
certain extent. Still, the point where I  wish to. 
support Mr. Thomas in his theory goes much 
further, and, to illustrate it, I  refer you to the-' 
eastern portion of the South Wales coalfield, the- 
Monmouthshire section, where the slips or lines, 
of fracture are not observable, but nevertheless* 
are present and take a regular and-defined course, 
and unless the manager finds out in which, 
direction the lines of weakness run, and lays out 
his work accordingly, he is unable to work his. 
coal efficiently. In examining your banket, the- 
first thing I did when I  got into a stope was to 
ask, “  what is the right direction of the face in, 
order that rock may be broken skilfully ? ” The 
general answer I  got was, “  well, there is nothing- 
regular. We get slips occasionally, and when we- 
do we follow them, but, as a rule, they are not 
seen, and the stopes are worked the best way the 
miner thinks fit at the moment.” That is fairly 
well proved by observing some of the stoping 
plans which are really very irregular, so far as. 
the line of face is concerned. I  followed this 
question of the line of weakness from one mice 
to the other, and not until I got to the Jumpers. 
Deep did I  find a man who had really taken the 
matter up seriously. When I  went there Mr. 
Thomas mentioned it to me, and this' was the- 
first hope I  had of finding someone to support 
my views and of putting this problem before- 
other mine managers, I  think to-day several 
managers are giving it considerable thought. M>\ 
Thomas’ contribution should be carefully read and 
studied. I  believe there are lines of weakness— . 
although not observable, but well worth looking 
for— in the banket. I f  we can convince ourselves 
tliey are present, we ought to take advantage of’ 
them, and by so doing be able to increase our effici
ency.in breaking rock. That is all that I can say 
to-night. I  presume the discussion on this paper- 
wili be continued. In the meantime, I  will care
fully read Mr. Thomas’ contribution, and if there 
is anything I  can add, I  will be very glad to da  
so.
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The President: W e must thank Mr. 
Stuart Martin for bis corroboration of Mr. 
Thomas’s theories. _ T h e '•'discussion of this 
paper is likely to lead us to more knowledge 
upon scientific mining. It . would certainly 
appear that due advantage. ;has not been taken 
of following, up fracture planes-hitherto, -and-this 
opens a somewhat new field for thought and 
instruction in mining work. W e shall be glad if 
Mr. Stuart Marlin can give us later on any further 
information on the subject, for I  am sure it will 
be a matter of great interest and instruction to 
our mining members.

M v  H. C. F. Bell (Student}: Having read 
this paper with much interest, I  should like to 
make a few remarks on- one or two points, 
regarding blasting in the Rand mines.

I consider that the charging of holes is a very 
important process, and during the time I  was 
hand stoping I  paid particular attention to it. 
A t first I used to put five or six sticks of gelignite 
or gelatine into a 4 ft. hole, charging in two at a 
tim e,-and then rammed in about 8 in. of sand 
tam ping; later on I  put in the same number of 
sticks of explosive, but charged in only one at a 
time, and then put in about 30 in. of tamping.
I  only rammed 'in half-a-packet of tamping at a 
time, as a whole packet did not crush up in the 
■hole but merely doubled up, leaving an air space 
at the middle of the packet. This, change at 
once enabled me to increase the burdens on the 
holes by about 8 in.

One of the mine officials, who had been a 
miner all his life, told me that the extra amount 
of- tamping made no difference, but I  disagreed 
with him. He said tliat water was the best 
tamping to be had. I  have had only a little 
experience with water tamping, but do not 
consider it nearly so good as well rammed sand. 
I f  the sand is fine and slightly damp, it is still 
better. Since the gases caused by the explosion 
of the dynamite tend to expand equally in all 
directions, the greater the resistance the tamping 
offers, the greater must be the pressure on the 
sides of the hole.

When I  had a weak hole, in order to economise,
I  used to distribute the' charge' along the hole, 
by separating each stick of dynamite with 3 or
4 iu. o f tamping, at the same_ time I-distributed 
the detonation by placing the -primer in the 
centre of the charge; this prevented '“ bull-rings.” 
The author’s suggestion about giving strong 
hammer boys 5 lb. hammers is a good one, and 
I  would suggest that better results might be 
obtained by making the hammer-heads long and 
narrow, instead of short and thick as at present. 
This, I  think, would cause a greater part of the 
momentum of the hammer to fall on the centre 
of the end of the jumper. -

1 Mr. J. M byle-P h illip s (M em ber): I  am glad 
to find the author advocating the distribution of 
charges over long holes. I  have not seen his. 
original paper on this theory, otherwise I  should 
have communicated with him, as I  have experi
mented along those lines myself. It  was some
time prior - to the war that the idea occurred to. 
me in consequence of my long holes having a 
tendency to “ bull-ring.” I  was working on 
machines at the time, stoping. I  started off wiih, 
inserting 3 in. of tamping in the centre of the- 
charge, and, as I  fancied this gave better results, I  
split the charge up into three portions as follows:—  
(1) two cartridges; (2) 3 in. taniping; (3) one 
cartridge ; (4) 3 in. tampiDg ; (5) two cartridges;: 
but soon found that at times the bottom portion 
of the charge remained unexploded, so I  reverted 
to my first experiment, gradually increasing 
the length of tamping to 4 in. At that time I  
was working on the idea prevalent among our 
miners to-day, that as gelatine is the strongest 
explosive, so also it must be the quickest. After- 
some time-came the-thought that if loose ground, 
requires the quickest explosive, why is dynamite 
used in preference to gelatine 1 I  then began to- 
make enquiries concerning the manufacture and 
uses of high explosives, and found that the 
characteristic feature of dynamite is its intense- 
rapidity o f  explosion, ..and that in big blasts,, 
dynamite is often inserted along or among the 
charge to ensure its perfect detonation. Woiking. 
along these lines, I  found that a charge composed 
of four cartridges of gelatine and one of dynamite 
gave equal results to one composed of five cart
ridges of gelatine only. I  then distributed my 
charge as follows :— (1) two gelatine ; (2) 4 in. 
tam ping; (3) one dynam ite; (4) 3 in. to 4 in. 
tam ping; (5) two gelatine ; this method distri
buted my charge over from 3 ft. 11 in. to 4 ft. of 
the length of the hole, thus.leaving only 2 ft. on. 
top of the charge, and as I  had a 3-ft. burden, I  
found that 18 in. of the hole was sometimes left, 
so eventually I  distributed my charge as follows:—  
( l ) . t w o  gelatine; (2) 4 in. tam ping; (3) one 
dynam ite; (4) 3 in. tam ping; (5) oneanda-half 
gelatine; (6) half dynamite for primer. This, 
method gave me the best results, both as regards 
costs and quantity of rock broken. These 
experiments extended over a very interrupted 
period of over two years, and as no dynamite, 
was issued to machine men, and what was. 
obtainable was only in the form of the ordinary 
f- in. cartridge, I  had to manufacture an 8 in. by 
1|- in. cartridge out of what I  could beg, borrow, 
or steal. I  think I  only applied the mixing of 
the explosives to developing, about twice, and 
this I  ^only accomplished after great argument, 
and persuasion with a developer; he would not, 
hear of my inserting taniping, and laughed the
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idea to, scorn. I  did not distribute the charges, 
but simply mixed the explosives by replacing a 
given quantity (weight) of gelatine by a like 
quantity of dynamite. The results I  obtained 
were apparently equal to that of a full charge of 
gelatine, but with the advantage of being cheaper 
by the difference of the price between dynamite 
and gelatine. I  have not been able to .continue 
these experiments since .the vyar, but to those who 
have opportunities I  can. conscientipusly recom
mend a trial o f the method. - I  am of the firm 
conviction that the reason why we do not get 
higher results from the charges we use is through 
imperfect detonation, and that the insertion of 
dynamite, in, the centre of the charge, and as a 
primer— replacing a like quantity of gelatine-r- 
will give the best results. The insertion of a 
primer and detonator in each portion of the 
charge will not overcome the problem of exploding 
the entire charge simultaneously unless exploded 
by electric fuses or “ volley” fuses. I  have 
experimented with the' ordinary safety fuses apd 
find that with three fuses p.ut of exactly the same 
length and fired simultaneously, no two of them 
will explode their detonator simultaneously, and 
this under ideal circumstances.

EEM INI.SCENOES OF TH E E A E L Y  RAN D .

(Read at August Meeting, 1908).

By M. H. C oom be (Member).

DISCUSSION.

Mr. J. S. MacArthur (Honorary Member)-. 
After a stormy voyage to Capetown, a pleasant 
trip through Cape Colony to Kimberley, and a 
wearisome coach journey to Johannesburg, I  
arrived there in April, 1890. Happily I  forget 
much of the unpleasantness of the journey associ
ated with the good old coaching times. I  do 
remember, however, that a coach which would 
have been well filled with six passengers had to 
•carry a load of twelve. W e had to “  sit tight ” 
and be good natured— or be thrown out. The 
monotony of tight sitting was varied by an 
■occasional walk where the dust was too deep for 
seven pair of horses to pull through, and when 
we came to a sluit the passengers jumped over 
and helped the horses. Fares were high, about 
£S  to £ 1 2  for Kimberley-Johannesburg stage. In 
modern days the train carries baggage at a less 
rate than the human passenger, but the coach 
charged more per pound for luggage than for 
humanity. The coach was the first-class convey
ance, used principally by those who travelled at 
the expense of others. Those who travelled on 
their own account generally bargained to be con
veyed with “  urgent ” goods by fast mule wagon

for a modest fee of, say, £ 2, each passenger 
supplying himself with food, and co-operating 
with tlje transport riders in the toils and adven
tures of the trek. Probably these mule-wagon 
passengers had a pleasanter time than their 
coaching- friends.

At that time Johannesburg was certainly the 
premier gold camp, but the glamour of Barberton 
had not quite faded, and Klerksdorp was also, the 
centre of a gold industry, very promising if not 
very thriving. There were many who shook 
their heads wisely and said that Johannesburg 
was only a passing fashion, and time would show 
that Barberton was the p lace ; others, with a 
knowing look and a grave whisper assured their ' 
acquaintances that they positively knew that 
Klerksdorp was the key to the situation.

I  spent a few days at Klerksdorp and saw 
several batteries “ just ready to start but” — there 
was no capital to develop the mine, or the mine 
manager had not arrived, or a barrel o f lubricant 
had been lost on the way. There was always 
some good reason for the silence of the mill.

A t Johannesburg some mills were going, but 
many were silent. The boom had passed and 

.'the blight had come. As the possibility and 
opportunity of speculation had dwindled, the 
crowd of irresponsibles who dubbed themselves 
brokers also dwindled' till very few were left. 
The whole mining industry was in a precarious 
state, the rich surface patches had been exhausted, 
the average grade of ore was falling, working 
expenses remained high, and the dread of the 
blue ground under the oxidised zone deterred 
fresh capital and discouraged new enterprise. At 
least one-third of the houses and stores were 
unoccupied and gloom was general. Families 
were leaving, offices were being closed, cheap 
sales of pianos and safes blocked the Market 
Square.

There, were many processes in the air— fine 
crushing by wonderful machines was one type of 
the infallible cures, amalgamation, where contact 
was induced by mechanical and electrical agencies, 
was another, chlorination with pressure or without 
was another, and some inventions included all 
these, so that whatever gold escaped one trap 
would surely fall into the next. Two or three 
years before this period the cyanide process had, 
with labour and pain, been evolved into existence 
in Glasgow under the brothers Forrest and my
self, and was being brought into world-wide use 
by the Cassel Gold Extraction Co., who controlled 
the patents. Late in 1889 this company sent an 
expedition of a few skilled men, under the leader 
ship of Mr. Alfred James, to erect a cyanide 
plant, for demonstrating the applicability and 
commercial value o f the process in South Africa. 
This pioneer of the huge cyanide plants now in
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existence on the Eand was erected in the Salis
bury battery, and many little ' troubles were 
avoided and difficulties smoothed by the manager 
— Mr. E. A. Michell— who was truly hospitable 
in his kindness to the little band of enthusiasts 
who bothered him with their cranks. The 
directors of the Cassel Co., recognising the 
importance of the ordeal,' decided to send the 
ringleader of the inventors to take command, and 
thus came about my first visit to the Transvaal. 
By the month of June, 1890, the cyanide plant 
was ready for work. It was composite, available 
for agitation and for percolation. It had a 
vacuum attachment for hastening filtration, and 
provided everything but a filterpress, a piece of 
plant already tried and found wanting in its then 
design.- It is a very ditferent appliance now.

After a little preliminary work on our own 
account we prepared for a demonstration of the 
process and consignment; on the challenge of a 
celebrated metallurgist, now almost forgotten, 
who jeered at the bare idea of cyanide being a 
commercially useful gold extractor, we decided to 
work on the Percy concentrates, These were 
ordinary underground pyritic concentrates con
taining 20 oz. gold per ton.

The representatives of the gold industry were 
invited to check us'at every point, and they came 
prepared to be very exacting,'but when afternoon 
became evening and evening became night, 
refreshment, recreation and rest became necessary, 
so with most of them watching became whist 
and whist became sleep. One of them, however, 
Mr. Hennen Jennings, was not to be tempted ■ 
he attached himself to me like an old friend, and 
I am.glad to say he has not shaken me off yet. 
He took nothing for granted, measured every vat 
and every pipe, sampled the water, the lime,'the 
cyanide and the zinc to make sure there was no 
humbug. For two days and two nights the trial 
lasted until late on the third day, wlien a small 
ingot of gold was turned out of the little kerosene' 
smelting furnace. The industry is not now called 
on to deal with rich concentrates, in fact, the 
concentrates are not much in evidence since 
cyanide became dominant and this Percy lot was 
most exceptional; so in deference to the wishes 
of my colleague and other technical friends we 
used a 2%  solution, though in our ordinary work 
in the laboratory we used solutions as weak as 
those now -in general use. I must admit that my 
friends had good reason for their -wish to use a 
comparatively strong solution, for cyanide was 
not in these days the pure salt of reliable compo
sition that it is now. In the solid, its true cyanide 
contents were erratic; in solution, it was without 
sufficient reason, considered uncertain and crankv, 
and after all, they said that the extra strength 
would not. hurt if it did not help. Probably

Mr. W. A. Caldecott, ‘who was our'first South 
. African assistant remembers many of the incidents

01 tills D en od  : h is Vunanfci'fis. ---------- ----- 11. .of this period ; his scientific acumen was then as 
now^-an invaluable guide in a new field of- 
industry. The demonstration was over, the gold 
extracted to the extent of 9 8 % , but the industry' 
was not convinced. Those who knew most were 
perhaps incredulous but not contemptuous: those- 
^ ?. k.ne^  least had to be contemptuous to 
maintain their dignity. One gentleman, who had 
been an expert telegraph operator and knew all 
about batteries, “ chemicals and things,” con
demned it roundly as the result o f his accumulated^ 
wisdom. Once, coming as an unknown passenger 
in the Pretoria coach, I  heard the process discussed 
as bound to be a failure,”  “ all about it known, 
long ago,” “ positively ridiculous,” and myself as.

an honest sort of fellow but knows nothing,” 
and  ̂ all right in the laboratory but no good out
side it. The temptation was too great, and to 
the consternation of the critics I  disclosed myself 
in the last mile. , J

In these  ̂ days the professions of- journalist 
mining engineer and metallurgist were frequently ■ 
combined in the one person— generally it was an 
unhappy coalition. One of the gentlemen was 
shown over the works by me, everything w as. 
tully explained and understood, at least so I  
flattered myself, but as he was about to go he 
said, “ now, my dear fellow, you really cannot 
fool me as you fooled the others, what is it you 
have up your sleeve 1” I  have always regretted 

loss of this magnificent opportunity for telling 
some wonderful fairy tale. Another type of man 
whom I  dreaded was the “  practical man,” who 
revelled m shirt sleeves turned up to the elbows 
and concealed his ignorance in a fluent jargon of" 
weird-science and torrid profanity. Fortunately - 
he is now relegated to liis- proper sphere and 
bosses the Kafirs, and well trained scientific 
young fellows have taken his place and discharge, 
responsibilities the “  practical man ” never dreamt 
of. A  type of man whom I  admired then was 
the clerk, stockbroker, sugar-planter or storeman 
who, by force of circumstances, found himself in 
charge of a mine. Many of these men, who- 
staned by knowing little or nothing of mining - 
and metallurgy, quietly went on learning and 
working. In the end most of them had to give 
their place to better trained men, but they served 
their day and did their share in founding the 
industry.

By 1891 the African Gold Recovery Syndicate 
into whose hands the control of the MacArthur- 
1 orrest patents have passed, had made some 
profit from the treatment of 10,000 tons of 
Robinson tailings and had arranged for the treat
ment of a similar parcel of tailings at F ever- 
.Creek. As profits had actually been made
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leaders of the industry were convinced that the 
process was good and, as the process was at the 
booming stage, I again visited the Rand in 
•Everything was changed, every house was occupied, 
every store was filled, every merchant was busy, 
there was a distinct feeling of confidence in the 

•future, fresh enterprises had been taken up and 
were being initiated every day and the Rand 
industry, as it stands now, was clearly lore- 
shadowed. O f course, wise men were at it again, 
and each wiseacre took credit to himself, saying 
he knew from the very beginning that there was 
.something in that MacArthur-Forrest patent, and
■ each one took credit for the encouragement that 
he had given to the inventor, and told all and 
sundry that but for him the process would have

■ been given up in despair.
By the introduction of cyanide the gold 

industry everywhere, but particularly on the 
Rand, became really an industry— which science,

• combined with good business management, has 
•changed from a mining speculation into a safe
.investment.

T was again on the Rand in 189o-6, at the 
•time of the Jameson Raid. My occupation was 
then the defence of the patents which protected 
.the process which, next to the existence of the 
main reef series, was the most important factor 

.in the development of the wealth of the South 

.African Republic. Unfortunately, since that 
time I  have had no interest calling me to the 

'Transvaal, but 1 still regard. Johannesburg and 
the many friends that I  met there with affection, 
and the episodes of that period form a series of 
pictures in my mind, which I  trust may never

■ fade.

SM ALL M INES OF RH O D ESIA .

(Bead at Sejitember Meeting, 1908.) 

By B. I. C o l l in g s  (M em ber).

DISCUSSION.

Mr. Wilfrid Taylor (M ember) ■. The first 
question that occurs to one in reading a paper on 

-this subject is ; do the small mines pay ? Are a 
fair percentage of the men who risk tlieir money 
and forego the comforts of civilization making 

^fortunes, or even a decent living1? That a few 
mines have paid handsomely for some months pro
bably goes without saying. A  mine for instance 
that will yield a £ 1,000 worth of gold per 

•month, crushing with two stamps, should certainly 
show a handsome profit on working costs, but

■ one is impelled to ask, how' much time and money 
-did the owner of such a mine put in before 
•making his rich strike, and did lie have a 
sufficient number of outputs to pay him for his

preliminary work. O f course he probably did. 
not, but he will be referred to as one of the men 
who are making a net profit of £8 00  a month, 
and held up as a bait to induce others to try 
their luck. If one is successful, there is a moder
ate prize to take out of the country, or bury in the 
ground in the search for further “  rich shoots.” 
I f  unsuccessful, one hs.s lived a free and untram
melled life in the open, and gained by a 
■widened experience. These remarks would 
appear to apply to the company worked mines 
also, as although there is a steady increase in the 
output and' reduction in working costs, there is 
consistent conservatism in the matter of dividend
distribution.

Touching some of the points referred to in the 
author’s paper: the disappearance of gold an<J 
sometimes of reef at shallow depths is a disap
pointing feature, especially as the ancients worked 
most of the rich shoots down to water level.
I have, however, information from one mine; 
that where the reef broke up and values fell tp 
practically nothing at 120 ft., it was located 
again by boring at considerable depth, and of 
high grade. This would suggest a surface dis; 
turbance after impregnation.

I have known similar cases to case ii. 
(pp. 78), mentioned by the author. I t  should be 
understood that sinking in the filled up working? 
of the ancients is laborious, dangerous, and 
expensive in timber, consequently shafts are 
usually put down in the strips of ground left 
between the old excavations, driving commencing 
at or a little below water level, or where good 
values are found. Rising a comparatively short 
distance from the shaft should then give a good 
idea of the backs, and it has to be assumed that 
the measurement found wJl hold throughout thp
length of reef. ,

I t  would be interesting to hear the present 
price of coal to the mining centres. When I  was 
in Rhodesia, some years since, the cost of wood 
fuel was about 24s. per cord, including 7s. 6d. 
paid to the owner of the farm. Taking two 
cords of wood as equalling one ton of coal, gives 
the coal and railway companies anything up to 
48s. per ton to work on. _ _

Following the value of a reef by panning is 
liable to lead to unfortunate errors. One casp 
where' the pan showed excellent results, fire 
assay proved 25% to 50% silver in the. gold, 
Another case, a prospector under the impression 
he had discovered something really valuable, 
was intensely disappointed on finding liis “  tail 
in the pan to be chromate of lead. In still 
another case, a very rich show in the pan 
disappeared on the addition of nitric acid.

It is interesting to note the a,uthor’s con
clusions on the relative value of th e . various
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methods of crushing rock. N o doubt every one 
would prefer the .gravity ‘'s ta m p 'if it were not 
for its unportability and first cost. I t  can 
certainly stand more rough handling than most 
other machines, and the small worker is not 
usually a scientific worker, but rather a man of 
untiring energy, full of resource and a believer 
in luck.

If, as the report of the Rhodesian Chamber of 
Mines says, he proves the permanence and value 
■of the reefs in the country, capital will be induced 
to extend operations. I f  on the other hand, the 
reefs ̂  pinch out, or are too poor for profitable 
working, Rhodesia will develop into a first-class 
farming country, and the small mines will have 
served their purpose in providing a hard working 
population.

Z IN C  D U ST PR E C IPITA T IO N  A T CERRO 
PRIETO.

(Read at September Meeting, 1908.) 

By R oeebt  L inton  (Associate).

DISCUSSION.

!Wr. T. Lane Carter ( Vice-President) : In con
nection with this paper from Mexico, it might be 
o f interest to have a brief note from the Home- 
Suake, South Dakota, U .S.A., cyanide plant, 
where the zinc dust method of precipitation is 
used with great success.

One of the most striking differences between 
the enormous cyanide plant of the Homestake 
<3old Mine and those on the Rand, is the method 
Used for precipitating the gold from the solutions. 
On entering the plant, one looks in vain for the 
large boxes filled with zinc shavings we are 
accustomed to see in the extractor houses of the 
Rand. In their place he finds large wooden vats 
into which the gold solution flows. As a rule 
the solution runs'by gravity from the vat to the 
filter press. '  Zinc dust (the zinc dust used is, by 
the way, cheaper than shavings), is added to the 
tank automatically as the solution flows to the 
filter press. The precipitation of the gold by the 
zinc dust, and the retention of the precious 
material by the filter press is almost perfect. 
One remarkable fact is the rapidity with which 
the zinc dust does its work. In one press I saw, 
the point at which the zinc entered the solution 
was only a few feet from the press, and yet in 
this _ short distance, the zinc dust completely 
precipitated the gold.

This zinc dust idea is no new one. It has 
been up before our society before, namely when

Mr. Packard gave a paper On the subject (see 
v o lm ., p. 720). The discussion which followed 
the paper was distinctly adverse to the scheme. 
In many places of the world where it was tried 
the zinc dust idea was a failure, partly through 
ignorance, but principally through a lack of 
“  stick-at-edness.” Precipitation by zinc dust is 
a distinct success at the Homestake mine, Mr. 
A. J. Clark, manager of the cyanide works, 
kindly consented to contribute some interesting 
figures on the results he has attained, and from 
these it will be seen how well zinc dust precipita
tion shows up in this, the largest cyanide plant in 
the world. The figures I  think are impressive, 
and I believe the zinc dust scheme could be taken 
up with advantage in South Africa. O f course,
I do notmean to say that our precipitation boxes 
should be thrown out in the old plants and the 
zinc dust scheme introduced, but in new plants 
it might be well worth considering some of the 
advantages of the zinc dust precipitation. 
Besides its cheapness and cleanliness, one of the 
great advantages over the precipitation boxes is 
that the danger of theft is greatly reduced. The 
precious metal is caught in a large filter press, 
which is securely locked. The gold is cleaned 
up only once a month, and this is not the 
laborious operation it is with us. When the 
press is opened, up, the gold slime is taken direct," 
to the briquette plantj where the- slime is made 
ready for smelting, with the minimum amount of 
handling. One clean up per month, as against 
three is an advantage. Another point is that the 
overlap of the cyanide gold from one month to 
another is reduced to nil. The cyanide clean-up 
at the end of the month is as complete as in the 
mill. The differences between monthly theor
etical and actual extractions are therefore reduced 
to a minimum, and you do not get the violent 
monthly fluctuations we get on the Rand. In using 
the zinc dust method, care must be used in getting 
the right kind of zinc. A t the Homestake, they 
specify that the zinc dust carry at least 2% lead.
A  little nitrate of lead is also used. Another 
important point is to keep the press air tight, so 
as to prevent oxidation. It is a pleasure to 
testify to the good work accomplished at the 
Homestake plant by the zinc dust method’. 
Their success proves that as good results can be 
obtained as the precipitation--by--zinc shavings 
that we are accustomed to on the Rand.

The P resident : Before closing the meeting 
[ wish to extend to you all my heartiest greetings 
for the festive season which is approaching. I  
trust that all our members will spend as happy' a 
time as possible, and that the coming year will 
add to the prosperity, satisfaction, arid comfort of 
you all. .......... . . . . .
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Obituary.
It is with great regret that the death is 

recorded of Mr. Jam es L a u r ie  H a m ilto n  
(Member), who died from the effects of a revolver 
accident on the 23rd December, 1908.

Mr. Hamilton, who was a son of Mr. William 
Laurie Hamilton, the well-known mining engineer 
on these fields, joined the Society in 1903, and 
had occupied responsible positions with the 
Rand Mines, Ltd. At the time of his death he 
was the Acting Manager of the Ferreira Deep, 
Ltd. The funeral at Braamfontein on Xmas 
Eve was largely attended.

Contributions and Correspondence.
‘ M ISL E A D IN G  A N A L Y SE S OF A IR  

A  CO RRECTIO N .

In our March number* I  published a letter 
under the above heading— which I have now to 
withdraw, as I  find that I  have myself made a 
most serious error in course of writing it. I  
entirely overlooked the fact that the quantity of 
water vapour diminishes during the analysis, being 
absorbed by the reagents in proportion as the 
gas-space contracts. In consequence of this, the 
Orsat apparatus automatically corrects the sup-, 
posed error I  wrote about. Thus,, although the 
sample of fresh air there mentioned consists, 
when inside the burette, of C 0 .2 =  0'05%, 
0 .2 =  20-27%, N 2=  76 45%, and ^ 0  =  3-23%, 
yet on analysis the 3; 23% of--water partially 
disappears because there is at the end only the 
space occupied by the nitrogen, to hold it, viz.,

* See this Journal, vol7viii7, .March, 1908, p. 2S0.

79% of the original space ; hence 21% of 3;23% 
also disappears and is counted as oxygen or 
0 '68% on the orig ina l; and this raises the 
oxygen from  20'27% to 20'95%, which is exactly 
the percentage existing in the dry air before it 
entered the apparatus. I  had thus got hold o f 
a “ mare’s nest,”  and have to apologise to th& 
Society for having been so careless. The state
ment about deficiency of oxygen in mine air is 
also wrong, for, although there is less than 20 ‘5% 
of oxygen by volume in the actual moist air below, 
yet on analysis the figure would again be raised 
to 21%.

I have found out the true cause of the error o f  
about 0'4% in oxygen which one gets with this 

.make of .apparatus. It is due to a shifting of 
the apparent position of the chief meniscus 
according as the reading is taken near the bottom 
or farther up the burette. Most of these Orsat 
burettes give a false reading of the zero point 
when illuminated from above, and in using them 
the different menisci have to be most carefully 
distinguished.

I have to thank Dr. Haldane for calling my 
attention to1 my error— which was also noticed 
here by Dr. Weiskopf.

J am es M o ir .

B A TTERY  A N D  C Y A N ID E  G OLD  
SM ELTING.

I  regret to have to call attention to a mis
take made by Mr. A. Thomas in replying to 
.the criticism on liis-recent'paper on-gold smeltiDg.

Referring to my contribution, he credits me 
with having stated that I  would collect the gold 
in lead, as in Tavener’s method. This, I  need 
hardly say, is not the case, as the method I 
indicated recovers high grade bullion from zinc 
slime in one operation only.

G. H. S t a n le y .

M IL L  P U L P  TABLE.

1 cub. ft. solid ore =  165 lb.
By C. O. S c h m jtt  (Member).

1 cub. ft. water =  62 ’5 lb.

K a t io  hr 
Weight 

Water used 
t o  Ore 

Crushed.

Wei.uht of 
Pulp 

per cub. ft. 
lbs.

S t a m p  D u t y  p u r  24 H o u r s .

5*5 ton s . 6 tons. 6*5 ton s . ] 7 tons, j 7-5 to n s . J 8  tons, j 9  to n s . ] 9 ' 5  ton s , j 10 tons.

Q u a n t it y  o f  P u l p  pf .r  S t a j ip  p e r  M in u t e  in  Cun. F t .

6 to 1 68-5893 •7796 •8505 ■9213 •9922 1-0631 I* 1340 1-2757 1-3466 " 1-4175
7 „  1 67-7658 ■9018 •9838 1-0658 M 4 7 7 1-2297 1-3117 1-4757 1-5577 1-6397
8 „  -1 67-1322 1-0241 1-1171 1-2102 1-3033 1-3964 1-4895 1-6757 1-7688 1-8619
9 „  1 66-6394. 1-1463 1-2505 1-3547 1-4589 1-5631 1-6673 1-8757 1-9799 2-0841

10 „  1 66-2419 1-2685 1-3838 1-4991 1-6144 1-7297 1-8451 2-0757 2-1910 2-3063
11 „  1 65-9141 1-3907 1-5171 1-6436 1-7700 1-8964 2-0228 2-2757 2-4021 2-5286
12 „  1 65-6349 1-5130 1-6505 1-7880 1-9255 2-0631 2-2006 24757 2 6132 2-7508
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Deo. 1908 Proceeding* at Special General Meeting ;  Visit l0 Premier Diamond

Proceedings
AT

Special General Meeting1. 
December 19, 1908.

A. Special General Meeting of members was 
held in the Council Chamber o f the Transvaal 
Chamber of Mines, Johannesburg, on Saturday 
evening, the 19th December, 1908.

The attendance was the same as at the Ordinary 
General Meeting, Mr. R. G. Bevington (President) 
in the chair. /

, The President stated that the meeting had 
been called for the purpose of considering and 
if approved, adopting, -with or without amend
ment, the following proposed additions to the 
Constitution and Rales o f the Society, regarding 
Local Sections which had been published in th l 
last two Agenda papers.

It was resolved to take the clauses as read :__
, / '  locf*1 section m a y be  formed by tlie Council 

«  lienever at least twenty members or associates resid
ing m or identified in interest with any locality 
district, colony or country, whether in South Africa 
or not, desire to have local facilities for m eetin g  
and sign and forward a requisition to tlie Council, ask
ing to be permuted to form a section for that purpose 
l l ie  consent of the Council being obtained, the signa
tories shall elect a local committee and officers and 
foimulate Bye-laws, subject to tlie approval of the 
^ S e c t i o n  ety> for oonducting the business of

Chairman of the local committee shall ex  
officio become an Hon. Vice-President of the Society 
and the Hon. Secretary shall ex officio become a 
Corresponding Member of Council, during their 
respective terms of office. -

3. Places and dates o f  Sectional Meetings and the 
business to be transacted thereat shall be arranged by 
the local committee of the Section. y

4. The Sectional subscription, if any, for defraying
W  a|e»fienST  shaII] )e fixed by the l0°al Committee! 
m p m W  e? ceed 10s. 6d. per annum for each
member or associate.

5. Members and associates resident in or identified 
in interest with the district included in the Section 
shall, upon application to the Hon. Secretary, be

,l" s " tton “ d b' “ l i t w  

,1 ̂ u eh ? C» L ° ? 7 n ittee  nnd,a11 offioials of tlle Section 
r S t e b;eo m 1 t c ationn ally *  ^  ° n the

di,s cu s ;.ions thereon shafl* siib ject 'to^tlie'apm-oval S T n d  
the Editorial Committee of the Societyin thfi .Tnnvnal rvf +!-*« __j__ 11

209

of t h l  s J h  Slm-U  app®ar tI,ilt the furt!ler c o n tin u a n t  
| ot the Section is not in accord w ith  or conducive Vo

objecnts6re °  16 S° Ciety’ 0r tlie f 'lr«ierance of its
(B) Whenever three-fourths of the Members of tl,P 

Local Section vote in favour of a resolutionTronoW

d e s t lw f s u c ^ S o n  slmU b e ^ e f f i

Mr- W - A. Caldecott (Past-President) : These- 
proposed additions to our Constitution speak for 
hemselves. They are largely, based on the rules 

of the Society of Chemical Industry of London 
which has been so conspicuously successful in

w n r l f e a0tlr  r ti0n? “  Vari0us Parts ofAustralia and the United States..
. Society has frequently,served as a model for 

us in the past not only in the form of its publi. 
cations, but what is far more important in the 
example set us of that liberal spirit, free from any 
tendency to exclusiveness, which has benefited us- 
so greatly. For the wording o f the proposed 
regulations we are indebted to the courtesy of

H ° ni?rary le§ al advisers, Messrs. Van. 
Hulsteyn, F eItham and Fry, who have always so 
readily assisted us m legal matters 

As we may fairly claim to be the premier Gold 
Society m the world, the Council hopes that the 
invitation that is now extended, and the.offer of 
financial assistance for the purpose therein made 
to the hundreds o f  our members away from this 
centre will facilitate the formation of local sections 
wherever practicable, both for the especial benefit 
of members in any district, and for that of the 
bociety a,s a whole.

I  beg formally to move that these proposed 
additions be included m the Society’s Constitution 
and Kules,

The motion was seconded by Mr. C B 
Kingston and unanimously agreed to.

The meeting then closed.

editing by ^omirniiee oi the Societv

l » £ " e“ thn« S ,eoHo” " ‘‘ l ll“  *>■«

Societv tn  b°™ ? y  the several funds of the 
th T sZ n  a conItrlbutl,o,Vto the local expenses of
f t  Society l^ ^ e *  Council. of
for 'sn^e iS°CiietyaS abody shaI1 not be responsible 
section m exPenses or obligations incurred by 
thereto Ugh U' has ,llscl'eti°n to contribute

Visit to Premier Diamond Mine.

On Saturday, Dec. 12th, about 100 members 
of the Society visited the Premier Diamond mine 
(by kind permission of the directors), which is 
situated almost due east of Pretoria, just off the 
Delagoa Bay railway line, aDd about 76 miles 
trom Johannesburg.

After a thorough inspection of the works the 
party lunched at the Premier Hotel. Mr.
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Bevington (President of the Society), in a few apt 
sentences, expressed the thanks of members to the 
board of management for their courtesy. Mi\ 
McHardy, junr., in the absence of his father, the 
general manager, owing to indisposition, in the 
course of a reply, said that the m anagement was 
always ready to consider any ideas which might 
be made to improve working methods.

The party returned to Johannesburg abont
5 p.m. by special train after a most enjoyable visit.

The following is a description of the mine and 
plant:— The Premier pipe is bounded by hills of an 
average height of 100 ft., principally of sandstone 
and quartzite, and these form the rim rock of the 
pipe. The area of the mine is equal to 3,570 
claims of 900 Cape square fee t In English 
measurement this represents 3,5(51,300 square 
feet, or, say, 78 acres. The mine is being worked 
in levels or terraces, 50 ft. in depth, and, in view 
of the area of the pipe and the hard nature of the 
rim rock, it is officially considerei that it will be 
possible to continue the open workings to a depth 
of 1,200 or 1,500 ft., . which will represent 
approximately 500,000,00(/ loads of 16 cub. ft., 
or, say, 40 years’ work, calculated on an output 
of 12,000,000 loads per annum. Nine boreholes 
have been put down within the pipe area to 
depths varying from 300 to 1,001 ft., and the 
dia nonds extracted from the core obtained show 
a f ivourable yield throughout.

It having been the policy of the company to 
start operations without delay, two temporary 
washing gears were erected, comprising respec
tively three and eight pans each. _ W ork was 
commenced with the former in April, 1903, and 
'with the latter in January, 1904.

In view of the facilities afforded for working 
on a large scale, however, arrangements were 
subsequently made for. the erection, of an up-to- 
date direct double treatment plant capable of 
washing 20,000 loads of 16 cub. ft. per day of 
24 hours, and work with this gear, which is the 
largest of its kind in the world, was commenced 
in November, 1905. U p to date the three gears 
have treated 24,250,000 loads, from which
6,750,000 carats of diamonds were recovered, 
equal’ to a ton and a quarter. Amongst many 
other large stones, the mine has yielded the 
largest known diamond in the world. This 
stone— the “  Cullinan ”— is of the best quality, 
and, when found, weighed 3 ,025 f carats.

Method o f  Treatment.— The following is a 
description of the method of washing the ground 
by what is known as the direct double-treatment 
system :— The ground is hauled up from the mine 
by means of a mechanical haulage to thê  apex of 
the incline, at which point the trucks disengage 
from the wire and gravitate along the bridge, being 
tipped automatically as they pass each of the 
grizzleys, or receiving hoppers. After passing the 
last grizzley the trucks are “  righted ” automatic
a l  and re-engage on to the return wire to the 
mine. WTien the ground is tipped into the 
grizzleys, the bars of which are set 2^ in. apart, 
the finer ground passes between these bars through 
two sets of 4-ft. corrugated rolls, and is joined 
by the coarse ground after it has been reduced by 
the gyratory crushers. The 4-ft. rolls reduce the 
ground to in., and thence it falls to the elevator 
pit. From this point the whole of the ground is 
elevated and discharged ' into a four-way hopper 
for distribution to the top pans. In the pans the

Photograph of the Cullman Diamond before heing Cut.
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The Cullman Diamond after Cutting ami Polishing
ground is carried round by means of revolving 
arms, fitted with triangular teeth set in the form 
of a spiral. These teeth force the diamonds and 
other heavy deposit with which the diamonds are 
associated to the outside edge of the pan, the 
lighter material flowing out at- the discharge 
situated on the inner rim. The discharge from 
the top pans passes through a set o f 6-ft. smooth 
rolls, which finally reduce the,ground to -2-  in 
and thence, into the bottom pans, the overflow 
from the bottom pans passing to the tailings 
elovators, which discharge the waste ground in the 
valleys below the machine.

The Grease Tables.— Arrangements are made 
to extract the heavy deposit from the pans con
tinuously,-one load of deposit being obtained for 
every ̂ hundred loads of ground treated. This 
deposit is conveyed to the pulsators, where it is 
classified ancl gravitated, about 75% of the lighter 
material being discarded, and the remainder 
which comprises the heaviest of the deposit, with 
the diamonds, passes over the grease tables. The 
diamonds, together -with a very small proportion 
o concentrates, adhere to the grease plates,- the 
remainder of the concentrates passing over the 
plates to the “  dump.” The plates are cleaned 
at intervals, and the deposit separated from the

grease by ' means of a boiling process. The 
deposit is then placed oh the sorting-tables 

re the diamonds are picked out by hand.
-  As -the grease -tables do not take up ail the 
diamonds, the concentrates are passed through a 
tube mill, the resultant pulsated and sorted by 
hand. Only a very small proportion of the total 
recovery is secured from this final operation. This 
additional process has been in operation close 
upon a year, and it will - be observed that the 
tube mill has been pressed into service, so as to 
obtain the greatest recovery of diamonds as it has 
been, in manner of speaking, to extract the last 
particle of gold, on the Rand. In one of the 
houses was to be seen a short tube mill of new 
type, the main feature being that it runs on 
wheel supports instead of on the ordinary journals.

Steam and Electric P lant.— The steam-power 
plant comprises two vertical triple expansion 
engines, each capable of developing 1,500 h.p. 
One is kept as a standby. Shafting of the main 
gear is run at 200 revolutions per minute, which 
is considerably faster than Rand battery practice ; 
but, of course, the circumstances are dissimilar.* 
The electric generating plant consists of two 34.0 
kilo-volt-ampere three-phase alternators, which 
generate current at a pressure of 5,000 to 5 300 
volts. ’

_ The lighting plant comprises two 125 kw. 
direct current dynamos, which generate current 
at 220 to 250 volts.

A  battery of Babcock and W ilcox boilers, 
which are hand-fired, equal to 5,500 h.p., supply 
steam for driving the entire plant. The coal 
bunkers, adjoining the boilers have a capacity of 
800 ton s ; the coal is delivered direct from the 
railway trucks into the bunkers. Three over
head travelling cranes, operated by electricity, 
control the whole gear and facilitate the work of 
renewals and repairs.

Water Supply.— In order to make provision 
for a permanent water supply, a pumping station 
was erected at the Wilge river, about 23 miles 
distant from the mine. A  concrete weir 900 ft. 
long and 30 ft. high has been constructed across 
the W ilge river, forming a reservoir having a 
capacity of - 1,100,000,000 gallons, which is full 
at the present time. The catchment area^is equal 
to 1,200 square miles. Four triple expansion 
engines working ram pumps have been erected, 
each pump being capable of delivering 1,000,000 
gallons per day. A t present 3,000,000 gallons 
per day are being pumped to the mine at a cost 
of about 2d. per 1,000 gallons.' Steel pipes 
20 in. and 21 in. in diameter respectively have 
been laid from the pumping station to the mine.

Additional Plant.— A  new washing plant, 
styled jSTo. 4, is now in course of erection adjoin
ing. the N o. 3 gear, and when com pleted it will
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be capable of treating 25,000 loads per day, 
■which will enable the output to be increased to
45,000 loads per day of 24 hours. The whole of 
the washing plant will then be concentrated at 
the one point 200 ft. above the level of the sur
rounding country, thus affording unique facilities 
for the disposal o f tailings to the extent of 
1,060,000,000 loads, assuming the tailings to be 
carried out on the same level as the gear.

The No. 4 gear consists of seven units, two of 
which should be ready for work in a couple of 
months’ time. It may then be decided to shut 
down the smaller gears in order to concentrate 
work, and thus reduce working expenditure.

Considerable interest was taken in the foundry 
started some 12 months ago; besides economising 
time, it enables scrap-iron to be used up. A  
pattern of a 9-ft. scraper wheel was noticed. The 
foundry is equipped with a 4-ft: cupola.

There are at present 8,000 natives and 800 
white men employed on the company’s works. 
The total white population is over 2,000. Much 
interest was taken in the visit to the compounds 
and hospitals, in which the native workers are 
excellently looked after.

SUMMARY.
Extent o f  M ine.— Average length : i  mile 

(greatest length is actually 2,900 ft.)
■ Average width : £ mile.
Thus area (J by J mile) : ^ by 640, equals 80 

acres (actually 78'68 acres).
Claim area : 3,570 claims (30 by 30 Cape feet).
Loads.— One foot deep represents over whole

pipe area 343,000 loads (16 cub. ft. in solid).  ̂
One level (50 ft.) represents over whole pipe 

area 17,000,000 loads.
One year’s working on basis of 12,000,000 

loads per annum, equals a depth of 35 ft. over 
whole pipe area.

Open Workings.— Assuming each level 50 ft. 
and grade 1 in 8, the horizontal distances between 
onsetting points would be 400 ft. There would 
thus be seven levels, the bottom one being at the 
average vertical depth of 350 ft., or 2,800 ft. 
from the northern rim of pipe. The number of 
loads of ground above this 350-ft. level would be
120.000.000, or, on a basis of 12,000,000 loads 
per annum, would represent 10 years’ work.

Levels.— Height above sea level, centre of pipe, 
4,800 ft. Fall from south rim to north rim of 
pipe is 90 ft. Foundation of pump at Wilge 
river is 4,618 ft. above sea level. . Highest point 
on pipe line is 5,122 ft. above sea level. Reser
voir at mine is 5,000 ft. above sea level. 
Cullinan station is 4,923 ft. above sea level. 
Length of pipe line from W ilge River Waterworks 
is- 2 2 f miles. Capacity of reservoir at mine is
10.000.000 gallons. Capacity of reservoir at 
W ilge river is 1,100,000,000 gallons. Catchment

area of the W ilge river water supply is 1,200'
square miles.

Gears.— No. 1 :  Three pans— two of 14 ft. 
diameter and one of 12 f t ; engine, 64 h.p. No. 
2 :  Eight pans of 14 ft. d ia m e te re n g in e , 
85 h.p. No. 3 : Forty pans of 14 ft. diameter, 
in five units, each comprising— two “  Comet ” 
crushers, one set double 4-ft. rolls, one feeding 
elevator, eiglit 14-ft. pans, two sets of 6 -ft. ^
smooth rolls. .

Horse-powers : 225 h.p. _ per unit, equals- 
1,125 h .p .; 250 h.p. for main haulage, 50 h.p. 
for pulsators, 33 h.p. for conveyors, 160 h.p. for
pumps. &  ̂ . . .  j  ,

Number of loads hauled, about 2 1,000 per day
of 24 hours.

Notiees and Abstracts of Articles and 
Papers.

C H E M ISTR Y.
D e t e c t i o n  o r  T e l l u r i u m . — “ The most reliable 

method to detect even small traces of tellurium m 
large quantities of pyrites is as follows, 
L’&lettricista of July 15. The pyrites are complete y 
oxidised with strong nitric acid, then evaporated to 
dryness and absorbed with strong■ liydrochlouc acid. 
Finally it is boiled, diluted with w a t e r ,  and the 
insoluble residue filtered. During all the time of 
filtration and boiling a rapid jet of sulphur dl0^1(J® 
is run through until the filtrate is completely 
saturated with gas. The tellurium and gold will all 
be precipitated in the metallic form. These fn o  
metals are then filtered a n d  washed with water until 
freed from the salts from filtration. To rem ote the 
tellurium from a paper filter it must he washed in^an 
evaporating dish. W hen evaporation has attained 
the proper degree, strong sulphuric acid is added, an I 
gradually heated. W hen tellurium is present a- 
violet-pink colour appears quickly.’ —Mining Journal
Sept. 12, 1908, p. 331. (G. H. S.)

T h e C o r r o s io n  o f  Iro n . — The experiments- 
conducted by Heyn and Bauer at the Koyaf 
(Prussian) Institution for T e s t i n g  Materials, at 
Cliarlottenburg (Stahl und Eisen, Oct. -8), show 
that the corrosion of iron may proceed when carhomc 
acid is completely excluded, and that even when the 
air contains 15% of this acid the amount of c0™ * 10n 
is only twice that produced by pure air ; conse
quently, the small percentage of carbonic acid in the 
atmosphere has practically no effect on the corrosion 
of iron. On the other hand, the rusting of ironi in 
or underwater is g r e a t l y  facilitated when the: supf> y 
of dissolved oxygen is replenished by  thei passa e o ra  
current of air through the water ; and the nighei 
the partial pressure of .the super-incumbent air (or 
oxygen) the greater the corrosion. Pure carbonic 
acid'! in the absence of oxygen, merely dissolves 
the iron, with liberation of hydrogen. ,
ventive measure, the suspension of bags of charcoal 
in the water has been found to lessen the corrosion 
bv 75 to 80% ; and.this method seems to promise well 
for practical application. Copper and nickel in con- 
ta cfw ith  the iron increase p l i a b i l i t y  to corrosion,
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whereas cast-iron lessens the corrosion of ingot iron 
by 28 to 50%, and a similar effect is obtained by 
placing iron that lias been overheated in contact with 
ordinary iron. Taken separately, the rate of cor
rosion of ingot iron, welded iron, and cast iron in 
water is about the same ; but in presence of dilute 
(1%) sulphuric acid the ratio is 1, 2, 100. Amongst 

•other features, the experiments reveal the error°of 
the general opinion that solutions of alkali carbonates 
are able (unconditionally) to protect iron from rust
ing, and that the alkali chlorides and sulphates 
accelerate corrosion, all the solutions of these last- 
named salts having in reality a smaller corrosive 
action than distilled water, owing to their diminished 
■capacity for absorbing oxygen from the air. Chromic 
.acid and its potash salts afford the best means of 
preventing rust. Cement that is in course of setting 
■deprives the water with which it is' mixed of the 
power of rusting iron ; but hardened cement has not 
this property. —London, M ining Journal, Nov 7 
1908, p. 577. (A. R.) ’

D e t e r m in in g  S u l p h o - a n d  F e r r o c y a n id e s , e t c .
“  The following tests have been elaborated from a 

study of thri working' cyanide solutions from several 
cyanide plants in Mexico treating gold and silver 
■ores, which also contain more or less copper.

The following solutions are required:
S t a n d a r d  So l u t io n s .

Silver nitrate— 13'05 grin. A gN O , in 1 litre of 
water.

Mercuric chloride—20'846 grm. H gCl, in litre
N/10 permanganate—3-18 grin. K 2MnjOs in 1 iitre.

A p p r o x im a t e  So l u t io n s .
Sulphocyanide to approximately equal perman

ganate.
Zinc sulphate solution. 10% ZnS04.7H ,0. 

litre 10 ferrocy anide- 42'2 Srm- K4FeCyc.3H.20  per
(1) Take 10 c.c. of solution. Add a small crystal 

o f potassium iodide and a little soda solution and 
titrate with silver nitrate till tlieie is a permanent 
yellowish cloudiness

Result =  ‘ a ’ c.c.
This result represents potassium cyanide equi

valent to the alkaline cyanide-)-the zinc potassium 
•cyanide.

(2) Dissolve a small crystal of potassium iodide in a 
few c.c. of water, and ado 5 c.c. ferrocyanide solution 
and a pincli o f bicarbonate of soda. To this add 
mercuric chloride solution drop by drop, till there is 
ju st a permanent red precipitate. (A convenient 
amount of iodide is enough to combine with from 1

j j  CkC' the n' ercuric chloride solution.) To this 
add 10 c.c. of the cyanide solution to be tested, and 
then titrate wit.li mercuric chloride until there is a 
permanent reddish colouration.

R esult=  1 b ’ c.c.
This lesult represents potassium cyanide equi

v a len t to the alkaline cyanide + the zinc potassium 
-cyanide + the cuprous potassium cyanide + £ of the 
cupnc potassium cyanide.

N ote.— If silver be present there will be a lemon 
yellow  colouration befoie the end point, which will 
then appear more or less of a deep orange colour.
If silver be present in large amount, the amount of 
■cyanide combined with it must be calculated and 
•deducted from' the- amount shown in the test above 
to  get the true value of ‘ V

(3) Take 10 c.c. o f the cyanide solution, add
c.c. sulphocyanide solution and 5 c.c. zinc sulphate

+•11 i n" Titrate with mercuric chloride solution
till the precipitate remains of a permanent faint

yellow tinge. This,is best seen by placing the vessel 
in which tile titration is performed on a sheet of 
clean white paper. 01

Result =  ‘ c ’ c.c.
This result represents potassium cyanide equi

valent to the alkaline cyanide + the zine potassium 
a6 -+i?r the cupnc potassium cyanide.

(4) Acidify about 10 c.c. o f water very stron<*Jv 
with sulphuric acid and cool. , Then add 10 c.c. n°ei- 
nianganate and titrate this with the cyanide solution
pnrl7,1 ? r esence ° f fei,ro anf* sulpho-cyanides, at the 
end of the reaction when the pink colour of the per
manganate is removed, the solution will remain of a 
brownish or greenish yellow colour. Calculate'the 
reducing power of 10 c.c. of solution iu terms of 
permanganate.

Let 10 c.c. of solution re d u ce= ‘ d ’ c.c. perman
ganate. r

This result gives tlie amount of permanganate 
reduced by the sulphocyanide + the ferrocyanide + 
the whole of the copper.
• !Not(r:r'Sulphides and organic matter are not con

sidered to be present. Should they be present, they 
must either be removed previous to testing, or 
estimated and allowed for.

(5) To 25 c.c. o f solution add 5 c.c. ferrocyanide 
solution and acidify with B 2S 0 4 ; then add 5 c.c 
zinc sulphate solution and make up to 50 c.c. Shake 
up and filter through a dry filter. Titrate 20 c.c. of 
tne nitrate with permanganate.

R e su lt= 1 e 5 c.c.
This result gives the amount of 

reduced by the sulphocyanide alone.
Alkaline 4-zinc double cyanide,

permanganate 
T h e n -  
estimated

K Cy =  j~%

Cupric double cyanide =

Cuprous double cyanide =

Potassium sulphocyanide (K CyS)=irx -0 16 2% 
Potassium ferrocyanide K4FeCy6..3H20  =

, 2 b -  a - c
- e x  '422%

as

5 /o
a + ̂ b-Zc ,

~ W

2 6
2 b — a~  e 

40-9
Total copper =

In the tests given the results have all been deter
mined on .10 c.c. of solution. If convenient, a larger 
amount may, of course, be tested, the q u a n tit ie s^  
reagents added being increased and the factors for 
the results being decreased proportionally ”  — 
L e o n a r d  M. G r e e n  .- In s titu te  o f  Mining and 
MetaUvrgy, Bulletin No. 49, Oct. 1908 p 6

Le a d  in  O res .- “ Technical Method. Low  (J ,. 
Am  Chem. Soc X X X ., 587). The Pb is obtained 
in the form of sulphate by the ordinary method 
(treating with HNO, etc., and finally evaporating 
with H2S 0 4). The P bS 04 is dissolved out from the 
b i0 2, etc., by means of hot solution of NaC„H,0„ 
con taining a little free acetic acid. From this solution 
it is precipitated by K 3Cr20,.(on  0-5 g,„. 0f ore use
10 c.c. of a 5/  solution). Boil for a few minutes,
. e?.> YaSnt °?^ y > .^ en open up the filter, and

rinse the PbCr04 with a hot solution of Hg'CoO, into 
the flask, add alcohol, and boil until all the C r02 
i l n  a  r®duced, and the precipitate converted to 
r  bu20 4. Filter, and wash 10 times with cold water, 
treat paper and all in a flask with hot dilute H.2SO,t 
and titrate with standard permanganate.
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The acetate solution for dissolving consists of' a 
cold saturated solution diluted with an equal bulk 
of water and 40 c.c. of an 80% acetic added per 
litre.

The oxalic solution is made up of : cold saturated 
solution 1 part, water 3 parts.

The permanganate solution as used for Fe titra
tions is too strong. 1'5185 gm. K 2Mn2Os per litre 
affords a solution such that 1 c.c. =  1% Pb.” —W . Low . 
—School o f  Mines' Quarterly, July, 1908, p. 376. 
(H. A. W .)

D e t e c t io n  of A r s in e  in* A ik . — “ According to 
Hebert and Heim, this may be done by taking advan
tage of the well-known reaction with H gCl2, but 
when a paper wetted with a solntion of this salt is 
exposed to AsH 3 various other gases which possibly 
might be present may give a yellow tint which 
simulates that' produced by  A sH 3. It has been 
noted that passing the air through a solution of 
Cu2Cl2 will remove those interfering substances, and 
that if the air so purified is tlien passed through a 
U tube containing a slip of paper moistened with 
HgCl2 the paper will not show a yellow’ tint unless 
A sH 3 be present.” — H e b e r t  a n d  H e im .—Mining 
and Scientific Press, June 13,1908, p. 809. (K. L. G.)

P u r if ic a t io n  of  M e r c u r y . — “  Bettel (C.N., 
X C Y II., 158). The author has found that by using 
a 2% solution of K C y with addition at intervals of a 
little Na20 2 the ordinary impurities may be com 
pletely removed from Hg. W hile the base metals 
are being dissolved (which in a ease cited required 
about four days) but little A u  was removed. After 
that the removal of Au was fairly rapid, diminishing 
of course in speed as the proportion of Au became 
less.” —W . B e t t e l .— School o f  Mines’ Quarterly, 
July, 1908, p. 373. (H. A. W .)

D e t e c t io n  of M e r c u r y  in  N it r o -G l y c e r in e  
C o m p o u n d s .—200 gm. of the explosive were ground 
up with 400 gm. of French chalk, and 250 c.c. of 
water added, the whole allowed to stand for 24 hours. 
The solution was then filtered, slightly acidulated 
with H.,SO.,, subjected to an electrical current of 1*5 
amperes, and the mercury deposited on a gold cathode 
using a platinum anode.

The electrolysis was conducted for three to six 
hours. The cathode was detached, washed with 
water, alcohol, and ether, carefully dried at a low 
temperature, and weighed, the increase of weight 
being taken as Hg„. The cathode was then placed 
in a test tube and heated to redness, keeping the 
upper part of the tube cool. The mercury was then 
volatilised and deposited on the tnbe. The sublimate 
which was often im isible to the eye, was made 
discernible by the addition of a small grain of iodine 
and gentle warming. The iodine vapour after filling 
the tube subsides, leaving a red deposit of H g l2.

As over two hundred tests were to be made, the 
following more simple and rapid qualitative method 
was devised :—

200 gr. of the explosive were ground with 400 gr. 
of French chalk, and placed in a large tube, which 
had suspended from the cork a piece of silver foil. 
The tube was heated in at bath at 71 °C. for two hours. 
After cooling, the foil was removed to a test tube, 
and heated strongly. The consequent sublimate of 
mercury in the upper part of the tube was detected 
by the use of iodine vapour as described above. 
E. A. M an n .—Report c f the Department of Mines 
of Western Australia for the year 1907, p. 225. 
(A .R .) .

D isso l u t io n  of M e t a l l ic  G o ld  in  H y d r o 
c h l o r ic  A c id  in  P r e se n c e  of y a b io u s  O r g a n ic  
S u b s t a n c e s .- “ Metallic gold dissolves in hydrochloric 
acid in presence of the following compounds, which 
are arranged in decreasing order of effectiveness :— 
M ethyl alcohol, amyl alcohol, chloroform, ethyl 
alcohol, chloral hydrate, phenol, sucrose, glycerol, 
trioxymethylene, formaldehyde. The dissolution 
takes place slowly at the ordinary temperature, but 
mnch more rapidly on heating, the time of heating 
having but little eilect on the rate of solution. In 
some cases it M'as found that the solution of the gold 
was accelerated by increasing the amounts of acid 
and organic substance.

The residues obtained by evaporating these solu
tions on a water-bath give metallic gold on ignition, 
the loss on ignition differing from that observed with 
AuCl3, 2HaO (loss, 51’6%). Thus, with chloroform, 
this loss is 45'03 ; with methyl alcohol, 60 3 ; with 
phenol, 65'08 ; with ethyl alcohol, 78'0 ; with trioxy
methylene, 85-1 ; and with amyl alcohol, 85'01%.

The results obtained indicate the existence of new' 
compounds and reactions of gold, which are being 
further studied,” — W. D . AUERKIEFF, J. Russ. Phys. 
Chem. Soc., 190S, 40, 840-859.—Journal Chemical 
Society, Oct., 1908, p. 859. (W . A. C .)

M E T A LLU R G Y.
CorpER P la t e  A b so rp t io n .* —Edward Halse 

gives detailed particulars of the gold retained by 
three sets of silvered plates (apron) in a mill at Sucre, 
Colombia, which had accumulated during a period of 
rather more than six years. The ore milled was 
pyritic and consisted mainly of quartz with some 
(rarely visible) free gold.

The fonr plates of the first set were taken up at 
the end of 26 months and ‘ burnt.5 During that 
period 4462 tons of higli grade ore passed over them, 
with an average yield of 19'62 dwt. of fine gold, 
followed by 3453J tons of tailings, with an average 
yield of 2'58 dwt. of fine gold per ton (2000 lbs.)

The gold scale from the four plates weighed 937oz., 
and the average rate of accumulation was 1'269 dwt. 
o f fine gold per ton. milled.

The four plates of the second set w-ere taken up at 
the end of a similar period, during which 1172 tons of 
tailings, with an average yield of l -95 dwt. of fine 
gold, followed by 2175 tons of low-grade ore, with an 
average yield of 6 ’80 dwt. of fine gold per ton passed 
over them.

The gold scale amounted to 568 oz., which gives an 
average rate of accumulation of 1'823 dwt. of fine 
gold per ton milled.

The four plates of the third set were allowed to 
run for 24 months only. The ore crushed during that 
period amounted to 2869 tons of medium grade, 
yielding 11-13 dwt. of fine gold per ton.

The gold scale from these plates weighed 553'68 
oz., giving an average rate of accnmmulation of 2'071 
dwt. of fine gold per ton.

The average accumulation of hard amalgam per ton 
works out at 1'721 dwt. of fine gold. A t the Drum 
Lummon mine, about 12 years ago, Mr. R. T. Bayliss 
obtained an average of 0'499 dwt. fine gold per ton 
milled. The grade of ore at Sucre was about double 
that at Drum Lummon ; and, no doubt, other things 
being equal,, the richer the ore the greater the accu
mulation. From the results at Sucre it  would appear 
that the richest ore gave the lowest rate of accumula- 
lation, but this is accounted for by abnormal 
conditions, interruption and milling of tailings. Th&

* See this* Journal, vol. ix., Aug., 1008, p. 62.
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S S W S 8  “i S . ?  » l ke T ™ , " "
li™ ^cumulatedI on p l„te,  f ,0,„  n d ,\
previously passed over them, and considers t 
rate of accumulation with the first w  ■ «  
explained. In the case of the second set i 
there was practically no ‘ scourin" ’ for n, ° ( 1Pi,ltei5 
the low-grade tailings was followed and ^ ° f
by the milling of ore (low- or' d ll n  " ot Pre(!ed<*: 
period the conditions were V in e  normal"8 \i'8 r lllrd 
grade ore had by that time hecome a ™ ? la b l i f  T " '  
tailings were passed tl,rough the m i l ? Sn ’t w  " ?  
buere, working under normal condition, at
rate of accumulation of hard am-ilo-anr w ? ,f  averaS,e 
as 2 dwt. of fine gold per ton nr & as much
than was the case at Drum’ r,n  fclni®s Iiigliei- 
actnally absorbed by the plates andn’n " - ° old
by melting them ^ow nP W  n ^ R  7  ■eCOVerob,e 
milled at Drum Lummon, and certL ffv  V V ? ! ' t0n 
grain per ton at Sucre. The aver ™ r f ‘  “ P 1

W "e  Thoe d 'l fnl0ti° U 0f a 8 '^ p e r  tot Pr° babIy
by the managed T a ei lr ^ 'ecoldtement to ,lilM
that ‘ every new plate , "Yi"6 T  ? he Rand
lock up about 70 oz. of gold ° ’ -11X 1 l and
frequently hears the statement ‘J1lemarkecI that one 
started ^ t h  a disa S ! ^  “ g ™ " 11' 
to the absorption of crol.l t 1 jt  was due
what extent £  this L f ih e d  7 I t - L T  pl; ltes' To 
were combined one m i-ht iumn to tl °  f ta.temen(«  
the first crushing returnt to ^ “ "chision that 
about 70 02. for l id ?  , on™ <l"  ■nnl1 is reduced by 
a conclusion, however w ouhf 1 ^  conta’ Ils- Sucii 
able modification U‘d Iet|ulre ver3' eonsider-

L u n Z o f  a n ^ ^ H M eif T r L :ubJ r ed at kthe D™m
Bayliss and A I  ™mes by  R. T.
justify the following generil J o S s S ’ t0

copper plat ̂ ^ ft^  6°in ft^to p? ,abs? rbed by a
in  t h e  long- r u i l  t0 amoiIn(. f .  0  lw  ls  n o t  l i k e l y  

find g e n e r a l l y  n o t  m o r e  th -m  I * 1 *a n  8  fco 10 o z ->

W i l l  affect the first month4 crush*ug K s“  ninoh*

form of ainalgam6scateTs-l varilw '1 P'a^  in tlle 
largely on the capacity of £  dePending
discretion of the manager. “ oilman and the

amalgam ^ ctPe Is6 a u L 4 d 6to acc CT S 'Vl‘ere theextent, that is not tl?* ?™ ^cum ulate to a larye 
case the accumulation Practlee> and in any
the p latesIre new w i l r e m ^ ’ ? ‘f  mouth’ whe“
o f the final accum ulation °  3’  a ProPortion

m o n t e  r u n 'o f i  ^ d ^ V ^ , 8” ^  ^  Srst 
affected b y  .such a s e r i^ r /o s s  f l o c k e d  68 ‘ n ® 1
- s o m e t ^ e s  attributed to i ^ o r  i J e ^ ' UP ^  aS
enquired m l S  the author
generally used. They should i f  ^  are , not wore

a r  r

^ O M I ^  PROCESS AT

HomeTtak^slimeplan^tatl l z l ' l ^ ^ P ^ a t  the 
interest in the metallurgical world." §reat I

^  the ^  [ ° ” Sbeen !p r e r i f . R ™  '

struct,on  o f the p lant, 1,60 1  * ’ef° re the ««>-

» ™ i d  “ X "  f  M  W> p ro ,-™

operating cost o f 25 cents' ntr t f ™ '“ es at an 
estim ate was the subject, o f innr>)n'r bjw cost 
tim e, as it  seemed extrem ely  low  tllscussI10n at H'e 
costs o f other m ethods N ow  ° f '  com Par,rd «'ith  i ],e

tested?
- i t h  the accon?panyij]fr ^  -

'w1
F? CC P'J C ,  ^  !5 ^  ^  ^  
o  C3 tb is 2  o o B K i o oo o i m m  -8 ^ t ® o « o 5  o p o o  S S 3 2 7 ? o

21;>
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labour at -53 per S-hour sluft ; power at oO pel 
mechanical horse-power per month.

One suit of filter cloths lasts one year l o i ^ 4  
presses cloth consumption =  2 suits per month -

Pein t h i f  u w f i t  W illie  noticed that in the

,of 0 4  533 cents per ton. The following total costs 
ner ton are especially notewoitliy : tillin g  anil dis
charging, 1-626 cen ts; dissolving and washing,

-  &

messes to the original 24, while grading 011 the hill
side is to begin shortly to allow of the enlargement 
of tlie containing building for-the reception .°“ al 
more presses.” —Mines and Minerals, Oct., 1908, p.
141. (A .R .) ______

T h e  B a n d ’s N ew  M il ls .— “ W e hereunder present 
n table which states the number of stamps a n d  tube 
mills, weights of stamps, size of tube nnfis, crushing 
canacitv, and date of commencement of millin of 
the Band’s new7 equipments, which have either 
r e c e n t ly  started work*, or are about to do so. 
A ll the machinery discussed is of new and up-to- 
date pattern, with the exception of the GO old 
stamps of the W est Rand Consolidated It will be 
noted that the tendency to-day is to erect very■ hea* y 
stamps and whilst some companies prefer to run 
their mills by means of steam power, it certainly 
seems that electricity has come to be regarded as the 
best method of operating a Rand crushing equipment. 
I t  will be observed that a total of 735 stamps and 
tube mills have either commenced or will soon com
mence contributing to the Transvaal s gold output 
__South A frican  Mining Journal, S e p t .  19, 1J0S, p.

'  -  S.)

D ir e c t  E x t r a c t io n  o f  C opper fro m  it s  O res 
by  E l e c t r i c a l  M e th o d s .— “  This process, due to 
T S Anderson, lias been.in operation for some two 
years, during which time nearly every grade oi ore ■ 
has been treated from 1'74% to 50%. It consists 
essentially of four operations—namely, crushing, 
roasting, lixiviation and deposition 110 smelting 
beino- necessary. After crushing, and being mixed 
\vith°a given quantity of iron, the ore is roasted in an 
electric or other type of furnace. The gases are taken 
to a condensing chamber and are there transformed 
to sulphuric acid ; the roasted ore is then automatic
ally conveyed to the lixiviating tanks, which are so 
arranged as-to facilitate the removal of the residues. 
The ‘ coppery’ solution then passes direct to tlie 
depositing room, where pure electrolytic copper is 
produced in tubes, sheets, etc ., the latier being about 
40 in. square and 100 lb. in weight, lh e  copper is 
ready for the market without any subsequent work
ing and readily obtains the highest price. 600 h p . 
is the total power required for all processes 101 t le 
production of 10 tons of copper per 24 hours. A  
quantity of the Annadale Company s ore has 
recently been treated, and pure electrolytic coppei 
produced therefrom at a total cost of £12 10s. pei
ton » __u . S p a r g o .— Indian Engineering, U ct. h ,
1908, p. 241. (A. R.)

P i t t e d  G o ld  B u l l i o n  B a r s -result usually from 
add in c  an excess of nitre and not leaving the melt 
lorn' enough in the furnace to permit the gases 
generated to escape. When oil or grease is used in 
the mould to prevent the bar sticking fast, ,>ases 
evolved from these substances will’also pit or r.iuglien 
the surface of the bar. The best coating is produced 
bv swabbing the heated mould with a lim e-w ashof 
the consistence of cream, just before pouring 
Mining and Scientific Press, June 13, 1908, p. /99. 
(K. L. G.)

Tv'anie of Company-
“© cL 
0 S c 1 5 

^ a?
A

|

.Size of 
Tulie Mills.

\ ivntjes
Consolidated 3 5

lb.
1,650 ■ 1 22ft. x  oft. 6in.

Cinderella Deep 50 1,700 2 16ft. Gin. x 4ft.

Geduld Prop. 
■Mupiter 
Knight Central

50
100
100

1,650
1.700
1.700 3

...

22ft. x oft. 6in.

Main Beef W est 80

Simmer Deep ... •:oo 1,670 4 22ft. x oft. Gin.

VogeUtruis 
' !  Con. Deep 

W est Band Con.
40
■20

1 650 
l,7u0 2

60 1,250 t

12,000

24,000

10,000
16,000

End of Sep., 1908.

Nov. 1, 1908.

B e g in n in g  of 
19U9 

End of 1908 ...

Crushing com 
menced begin
ning of Sept.

Has been crush
ing for 2 or 

3 weeks

Electrically driven 
mill. Co. purpose 
putting in their 
own prime movers.

Electrically driven 
mill.

Steam driven.

Mill will be steam 
driven.

Stamps are being 
erected at the back 
of the Con. Main 
Keef Mill.

Electrically driven 
mill.

Steam driven.

» Joint mill with Simmer Deep. t Old Stamps.
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t)ec. i908 Notices and Abstracts: Metallurgy..

Ir o n , S u l p h u r  a n d  P h o sp h o r u s . —  ^  In the 
course of an address by Mr. J. E. Stead, of Middles
brough, on the subject of iron, sulphur, and 
phosphorus, illustrations were given by means of 
lantern slides of the various changes which occurred 
when pig-iron passed from the liquid to the solid 
state, and the author said that by the Bauman auto
sulphur printing process in less than a minute an 
approximate amount of sulphur in cast-iron could be 
arrived at, and that not by an analytical chemist, 
but by any intelligent boy in a foundry. The 
method described was the fo llow ing:—Pieces of 
ordinary bromide silver paper were soaked in 3% 
solution of strong sulphuric acid and water.. These 
slips of paper were then - laid upon the polished 
surface, left in contact for one m inute,'and then 
removed. Stains of sulphide of silver were thus 
obtained on the paper corresponding to the actual 
amount of sulphur in the casting. Another simple 
microscopic method by which the same lad could 
make a iair estimate of the amount of phosphorus in 
pig-iron or castings was given by Mr. Stead, and it 
was shown that 011 etching the phosphorus portions 
with a solution of 20% of nitric acid, those portions 
being quite independent from the other pai'ts of the 
metal, they remained bright and.clear, all the other 
parts having a darkened colour. The’ comparison 
between Cleveland iron, containing 1'5 % of 
phosphorus, and hematite, containing 04 % of 
phosphorus, was very pronounced. In the former a 
very large portion of the whole area consisted of white 
particles which in hematite pig were distributed as 
minute spots over the surface.” —J. E. St e a d , 
British Foundrymen’s Association Annual General 
Meeting, Aug. 4, 1908—Times Engineering Supple
ment, Aug. 5, 1908. (J. A . W .)

D r y  A ir  B last in  Steel  M a k in g .— “ T he 
introduction of the Gayley dry air blast to blast 
furnace practice has been previously noted. E x 
periments have recently been made in America 
with a view to testing the applicability of desic
cated air in blowing Bessemer steel, and some 
interesting results have been obtained. The trials 
M ere conducted at the South Chicago works of the 
Illinois Steel Company,, and the dry air plant 
supplying the blast furnaces was used. The trials 
extended over tw o days, and the average reduction 
in moisture of the air blown into the converters was 
from 5 "98 to l ‘39gr. of moisture per cubic foot of 
air. Mr. P. H. Dudley examined and tested the 
products, and he describes the experiments as of 
technical and historical importance. The results 
mark a considerable advance for the Bessemer process 
and are encouraging in tlie direction of increased 
capacity for carrying scrap and other items bearing
011 cost. A  better control of silicon is also obtained, 
but the most significant feature is found in the 
improvement in product.

In commenting 011 these experiments theEngineer- 
inq and Mining Journal states that.the results shown 
may be of great importance in restoring confidence 
in the Bessemer process, anil putting the converters 
again on a parity with open hearth furnaces as far as 
quality of product is concerned. The tests were on 
such a scale, and so carefully made that they may be 
accepted as fully confirming Mr. Gayley’s claims for 
the advantage of using dry air in the converter as 
well as in the blast furnace. It 'is  not impossible 
that in this application may be found the solution of 
the steel rail question, over which there has been so 
much controversy during the past two years. If 
parallel results can be obtained in continuous, opera

tion—and there is' no apparent reason why they 
cannot—there will be no necessity to abandon the 
Bessemer converter and .resort to the. open hearth 
for rail steel.”— P e r c y  L o n g m u ir .—Engineering 
Review, Sept., 1908. (J. A . W .)

A l l -s l im in g  P ro cess  in  N e w  Z e a l a n d ..— “ Mr. 
Brown hasm adeastillfurtlieriinprovem entbyattach- 
ing to the feed end of the tube mill what he terms an 
‘ injector,’ the effect of which is to keep the mill 
more fully charged, which considerably increases its 
grinding-capacity and economises power-consumption. 
Fine-grinding tests on a working scale have lately 
been made, in order to obtain reliable: data in 
anticipation of the change to the all-sliming process, 
which we are adopting. These tesls have proved 
most satisfactory, it being found that a tube mill 
fitted with the patent’ iron-ribbed liners and other 
implements will grind from 40 to 45 tons of ore per 
day to such a fine state that 92 percent, .will pass 
200-inesh—that is to say, 40,000 holes to the inch— 
at a cost for power, consumption of Hints, and wear 
of liners of rather under 6d. per ton. This is an 
achievement in fine grinding which, as far as I  know, 
has not been approached anywhere else in the mining 
world. If we had ordinary gold-bearing quartz to 
deal with, reduction to such a fine state, and 
subsequent agitation in tall vats, would insure, 
practically a total recovery after a few hours’ treat
m en t; but to obtain, a high extraction from these 
silver sulphide and gold ores, not alone has the ore to 

, be ground to an excessively fine state, but the 
agitation has to be continued for as many days as 
hours in the former case. The consequence is that 
we have to provide an enormous amount of treatment 
plant in proportion to the tonnage dealt with. Eight 
tall tanks, eacli 13 ft. in diameter by 55 ft. in height 
are all well advanced towards completion.” —Waihi 
Grand Junction—Annual Report 1908.—New Zealand 
Mines Record, Sept. 16, 1908, p. 91. (A . R .)

Ch r o m it e  f o r  F ir e  B r ic k s . —  “  Chromite or 
chrome iron, a natural product for some time utilised 
as a refractory lining for furnaces, must be mixed with 
a foreign substance, usually fire-clay. According to 
experiments made at Charlottenburg by Mr.Sim onis, 
an excessive addition of clay may deprive the chromite 
of its infusibility. A  mixture of kaolin and less than 
80% chromite is more fusible than pure kaolin... An 
advantage from the refractoriness of chromite is only 
obtained when the proportion of kaolin is less than
10 to 15%. The fusion temperature is then consider
ably greater than that of platinum.” —M. SiMONis, 
Genie Civil, Oct. 10, 1908.—London Mining Journal, 
Oct. 24, 1908, p. 514. (A. R .)

U se  o f  Ir id iu m  a n d  R h o d iu m  C r u c ib l e s .—  
“ Sir W illiam Crookes has furnished-to the Royal 
Society (1908) an account of tlie behaviour during 
several months’ use of pure wrought iridium crucibles. 
Iridium is as hard as steel, and does not blister or 
change in weight when heated to redness repeatedly. 
Heated in a Bunsen gas ilame with insufficient supply 
of air, for several hours, the crucible is uninjured, as 
the carbon deposited can be entirely removed by 
burning. Sulphur in the gas is also without harmful 
effect upon the metal. Prolonged heating with 
copper renders the crucible brittle whilst hot, but the 
copper can be burnt oif. Fused caustic potash attacks 
iridium less than platinum, and zinc run in with acid 
chloride, of zinc (soldering liquid) and then heated 
to • boiling only superficially attacks the iridium. 
Boiling aqua regia,..fused microcosmic salt, or other
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phosphates, with ' frequent' addition ' of carbon, 
strongly heated silica or silicates, with a reducing 
agent, boiling lead at white heat, boiling zinc, and 
molten nickel, iron or gold, are without ettect on the 
crucible, which,' after, cleaning, retains its original 
weight. A  rhodium crucible has the advantages of 
befng only half as heavy, of being cheaper, and is 
practically as resistant as an iridium one.’’—SIR W .  
Cr o o k e s . — Indian Engineering, Oct. 24, 1908, 
p. 257. (A. R .) _

■ T u n g s t e n  a n d  T a n t a l u m . —  “  Tungsten and 
metallic tantalum, which some years ago could only 
be obtained pure with difficulty, even at very great 
cost, are now produced in considerable quantity, 
especially by Messrs. Siemens & Halske, of Berlin. 
Manufacture of these two metals on a commercial 
scale was only made possible by invention of the 
electric furnace, in which the metals are melted in a 
vacuum. Ordinary electric furnaces could not be 
employed for this purpose, as the carbon of the 
electrodes, as also the nitrogen and oxygen of the 
air, would cause combinations at the high melting 
■temperatures of tungsten and tantalum. The melting 
point, of the latter is 2,000° C. to 3,000° C. That of 
tungsten was only recently fixed definitely by H. de 
Wartenburg, by aid of the new type of electric 
furnace and the Wanner optical pyrometer. Accord
ing to his researches,'tungsten melts at 2,800° C. to 
2,850° C., and has . thus probably a higher melting 
point than all other substances except carbon. Con
sequently, the' data supplied by Mr. Riche (3,000° C .),. 
and Messrs. Wardner and Burgess (3,080° C.), 
hitherto taken as basis, are to be rejected. The most 
important application of these two metals will be for 
incandescent lamp lilaments, but tantalum  ̂in 
particular becomes more and more interesting, owing 
to its hardness and tenacity, which are not surpassed 
by any other, metal.” —litvuc d ’Electrochimie et d’ 
Elcctrometalliirgie,'July.—London Mining Journal, 
Sept. 19, 1908, p. 361. (A. R .)

M IN IN G .
E l a s t ic  I k o n  P it  P k o p s .— “  A  new pattern of 

Nellen’s elastic iron props for pit use is described by 
Hecker in G liickauflor Oct. 24, as having been used, 
satisfactorily, at the Heinrich shaft,. -Neo-Essen 
colliery. The prop consists of a steel tube, divided 
longitudinally and held together by bolts passed 
through flanged bands, one of the halves being 
divided into two lengths, with a space of about au 
inch between them, this space being covered by u 
band wlieu the prop is in position. In the top end of 
the tube is inserted a timber prop, the head of which 
is hollowed out to fit the capping timber and 
surrounded by a steel band to prevent splitting. 
Below this timber the tube is packed with sand for a 
certain distance, and underneath this, again, are 
placed a number of peat discs, filling up the tube, the

• bottom of which is closed by a wooden plug. The 
sand and peat form an elastic baeking to the timber 
•prop wliieli is thus able to give a little under the roof 
.pressure, without bending. To recover the props 
when the worked-out portionof the mine is filled with 
goaf packing, the band covering the slit is removed, 
and a little of the sand is taken out with the pick, 
whereupon the timber prop sinks enough to free it 
from the capping timber, and the prop can be 
withdrawn. Another type of telescopic prop—tlie 
Hinselmann —used at the Rheinpreussen colliery, 
consists of two tubes, fitting one in the other and 
pierced with slots, whose relative position is such 
that the prop can be lengthened .to any desired exte nt

(within* the lim it of its total length) by-driving iron 
wedges into these slot-holes in succession. -A ll that 
is necessary to recover the props is to knock out the 
wedges.” —London-Mining Jotirnal, Oct. 31, 1908, p. 
548. (A. R.)

- Co a l  D u st  I g n it io n . - “  A t a recent-meeting of 
the Midland Institute of Mining, Civil and M echa
nical Engineers, held at Doncaster, England, Mr. J-. 
•Neal read a paper describing the ignition of coal dust 
in the Beeston seam at the Middleton Colliery. The 
seam was a-very dry one, and dust accumulated very 
rapidly. Early in September, 1907, a deputy had 
opened a safety-lamp at the lamp-station. A  train 
of full tubs, drawn by a pony, was passing, and 
raised a considerable quantity of dust. Just before 
the train reached the lamp-stat-ion the deputy 
removed part of the burning “ snuff” from the wick 
of the lamp, and it fell harmlessly to the floor. As 
soon as the train had passed he knocked away the 
remaining portion of the snufl, and as this fell to the 
floor there was an ignition of the coal dust. The 
flame rose to a-lieight of about 2 f ft., and ̂ spreading 
over a width of 3 ft . ,  followed the train with a 
peculiar rolling motion, apparently corresponding 
with the successive clouds of dust raised, making-a 
peculiar hissing sound. The train stopped about 
45 ft. beyond the lamp-station, and when the train 
reached the last tub it ascended to tlie roof, returned 
along the upper portion of the roadway, and finally 
extinguished itself within 3 ft. or so of the point of 
ignition. The colour of the flame was described as 
being similar to that of a candle or oil-lanip. Mr. 
Neal observed that mining engineers had thought 

-that nothing short of an ignition or au explosion of 
gas, or gas and dust, could cause a coaldust explosion, 
and that was his opinion until this incident occurred.”
— J. N e a l .— New Zealand Mines Record, Sept. 16, 
1908, p. 53. (A . R .) .

M ISCELLANEOU S.
St o r a g e  o f  P e t r o l .— “ A  new plan for storing 

gasolene or petrol depends upon the fire-stopping 
property of wire gauze that gives safety to the Davy 
mining lamp. A  gauze tube is inserted in the open
ing of the can or tank, extending to the bottom, and 
the orifice is then sealed up by a plug held in place 
by fusible-solder. If fire occurs near or around the 
tank, the solder melts and the plug is blown out, 
when the vapour escaping through the gauze tube 
burns quietly without explosion. In a test of the 
method, twelve out of seventeen ordinary cans filled 
with volatile oil exploded on contact with fires throw
ing the burning liquid in every direction, but twelve 
cans fitted with the safety device failed to explode 
and the liquid burned quietly and harmlessly.” — 
The Canadian Mining Journal, Aug. 1, 1908, p. 360 
(C. B. IC)

St e e l  B a n d s  f o e  L e a t h e r  B e l t s . — “  Steel 
bands or belts, as a substitute for ordinary leather 
belts or rope drives, have been introduced by a 
factory of Charlottenburg, Germany. Such belts may 
be reduced to about one-sixth of the size required for 
leather belts, they do not stretch, pulleys may be 
made narrower, and in some cases may be smaller. 
Either ordinary pulleys or pulleys with a special 
covering to increase friction may be used. A  belt 
4 in. wicle and i  in. thick transmitted 200 to 250 h.p. 
at a belt-speed of 5,400 ft. per minute, and tests have 
shown that steel belts may run 12,000 ft. per minute.” 
— The Canadian Mining Journal, Sept. 15, 1908, 

1 p. 467. (C. B. K .)
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E l e c t r ic  L ig h t in g  in  G l a s g o w .— “ The Electri
city Department of the Glasgow Corporation have 
just published their accounts for the financial year 
1907-8. The total capital expenditure up to the end 
of the year was £1,685,084, or £62-4 per kilowatt 
capacity of-plant installed. When it is remembered 
that a large turbo-generating set can be purchased 
for less than £5 per kilowatt of capacity it will be 
understood that the engine and generator are not the 
o n ly  items in an electrical scheme. The principal , 
items of capital expenditure include land and build- | 
ings, which account for £227,698, or 13'47% of the 
tota l; mains and cables account for 53'48% ; and 
machinery and plant for 28 '78%. These figures do 
not include the generating stations for tramway 
power, which are kept distinct from the light and 
power stations. The average receipts per unit were 
P854d., and were expended as follows :—0'49d. for 
generating costs, 0'109 for distribution costs, and 
0'245 for management (including rent, rates, and : 
taxes), and l'003d. for capital charges, leaving a ; 
balance of 0'007d. It will be noted that the capital 
charges amount to more than half the gross cost of . 
production, and are three times as large as the fuel 
costs.” —Journal o f  Royal Society o f  A rts , Oct. 30, i
1908, p. 1038. (C. B. K .) ' 1

A r s e n ia t e d  H y d r o g e n  P o is o n in g .— “ Poisoning 
by  arseniated hydrogen is re latively  rare, although 
this gas is often produced in chem ical laboratories 
and various industries lik e  that for  extraction  o f gold  
by the cyanide process. How’ever, am ongst 60 
specified cases o f poisoning, on ly  14 related to workers 
in m etals ; 17 w ere ascribed to scientific researches ; 
7 m anufacture of aniline dyes ; w h ile  the production 
of hydrogen from  zinc scrap and im pure sulphuric 
acid accounted for 10 cases am ongst Italian  balloon 
dealers. T he Jiist know n accident occurred at 
.M unich in 1815. G ehlinclim nit, having, prepared 
this gas, endeavoured to recognise it by  its odour, 
and inhaled sufficient to cause his d ea th n in e  days 
later. Arseniated hydrogen poisoning differs in 
m any points from  that due to other arsenical com 
pounds. A ccord in g  to a study by M r. Gardner, in 
La Clinique, the ch ief sym ptom s are pains in  the 
region o f the loins, jaundice, and luem oglobinuria. 
The effects o f inhalation are not fe lt  until som e hours 
after inhalation, according to the am ount inhaled, 
and their appearance is sudden— sensation o f cold, 
shivering, rapid prostation, vertigo, etc. T he purely 
sym ptom atic treatm ent is abundance o f fresh air and 
oxygen , provocation o f diuresis, and m aintenance o f 
the patients’ strength. In  60 cases o f poisoning there 
were 20 deaths, a fter an average o f eight days. Cure 
is com plete if effected .” — Revue Scientifque, O ct. 27, 
1908.—London. Mining Journal, N ov . 7, 1908, p. 577.

Reviews and New Books.
(W e  shall be pleased to review any Scientific or Tech* 

nical Work sent to us for that purpose.)

T he  M e t a l l u r g y  o f  C om m o n  M e t a l s . B y  L. S. 
A u s t in . (San Francisco: The Mining and 
Scientific Press, p: 407.)

“  This book is of a somewhat general character, 
' and the metals included are gold, silver, iron, copper,

lead and zinc. Before passing on to a consideration 
o f these metals, the author gives an excellent outline 
of metallurgical preliminaries, and a really good 
chapter on roasting. The metals enumerated above 
are then dealt with in separate sections, and the 
three on gold, silver and copper certainly show7 the 
author at his best. The section on zinc is remark
ably short, and is, in fact, simply sufficient to whet 
the appetite for more. The section on iron is limited 
to the production of pig-iron, and it is perhaps a pity 
that the author has not included an outline o fth e  
further treatment of pig-iron. The concluding 
sections represent a special study of refining and 
commercial conditions. The latter, though intended 
for American readers, is not without value to a 
British audience. In fine, the book does not pretend 
to exhaustive detail, but rather gives ’ a salient 
description of the metallurgy of the more familiar 
metals.” — Engineering Review, Sept. 1908 
(J. A . W .) • ’ /

M o d e r n  P r a c t ic e  in  M in in g . Coal, Its Occur
rence, V alue and Methods of Boring. By 
R . A. S. R e d m a y n e , M. Sc., M . Inst. C. E. ,M.Inst. 
M.E. (London: Longmans, Green & Qo., 39 
Paternoster R ow . p. 196 + vi. Price 6s. net).

C o m i 'Ilkssf.d  A ir  P l a n t  fo r  M in e s  ; T h e  P r o d u c 
t io n , T r a n sm iss io n  a n d  u se  of  Co m pr e sse d  
A i r , w it h  Sp e c ia l  R e f e r e n c e  to  M in e  
Se r v ic e . B y R o b e r t  P jsjsle, Mining Engineer 
and Professor of Mining in the School of Mines, 
Columbia Univeisity. (New Y ork ; W iley & 
Sons.)

“  W hile the literature bearing upon this branch of 
compressed air service is by no means small, it is for 
the most part scattered through technical periodicals 
and the transactions of engineering societies, and 
therefore not readily accessible to those who are out 
of convenient reach of engineering libraries ; that is 
to say, the majority of those who need and would 
appreciate the garnered experience of practical nien. 
In the present instance, the student has the advan
tage, which is a very considerable one, resulting from 
the fact that the material has been collected, collated, 
sifted, and finally adapted to the special require
ments of mining engineers, by one who is an acknow
ledged leader in the profession. The first portion of 
the book, under the heading, ‘ Production of Com
pressed A ir,’ deals with current practice in the con
struction and operation of compressors, the types of 
compressor suitable for different kinds of service 
heat losses occurring in air compression, and the 
various forms of valves, valve-motions, and governing 
and unloading mechanisms, that constitute prominent 
features of modern compressor practice. In the 
second part the transmission and use of compressed 
air are dealt with, as applied to various departments 
of mining work, including machine drills, pumps 
operated by compressed air, and mine haulage by 
compressed-air locomotives. The book is excellently 
printed, and the .112 illustrations by which the 
letterpress is elucidated are well brought out by 
the heavy calendared paper employed. There is also 
a very serviceable alphabetical general index, which 
cannot fail to be appreciated. ’ ’—Australian Minina 
Standard, Oct. 21, 1908, p. 454. (A. R.)' ' '
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Selected Transvaal Patent Applications.
R e l a t in g  to  C h e m is t r y , M e t a l l u r g y  a n d  

M i n in g .

Compiled by C. H. M. K is c h , F.M .Chart.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 o f  the 
applicant, and the date that o f filin g .)

(C.) 472/08. Edward Lloyd W ynyard Bellliouse 
(1), Reuben Jones (2). Improvements in or relating 
to pneumatic and steam-driven rock drills. 27.11.08. 

(P.) -473/08. Henry Johnston. An improved
c h a i r  for railway and like rails. 28.11.08.

•(P.) 474/08. John -Davis (1), Peter Miller (2). 
Improvements in drill heating furnaces. 28.11.08.

(P.) 475/08. Alexander John Arbuckle (1), Alfred 
Osborne (2). Improvements in means for separating 
crushed ore products or other comminuted solid 
■matter from liquid. 1.12.08.

(C.) 476/08. Robert W illiam Felton. Improve
ments in or relating to wire-rope jockeys. 1.12.08.

(P.) 477/08. Seymour Merrington. Improve
ments in packing for glands and the like. 2.12.08.

(P.) 478/08. Frederick Ruther. Spring lever 
stamp battery. 2.12.08.

(P.) 479/08. George Robert Simms.. An ore 
conveyer. 4.12.08.

(G.) 480/08. William L. Imlay. Process of 
e x t r a c t in g  precious metals from t h e ir  ores. 4.12.08.

* (P.) 482/08. J. M. Holman (1), J. L. Holman (2). 
Improvements in rock drilling machines. 8.12.08.

(P.) 484/08. Hans Charles Behr. ' Improvements 
in stamp actuating means. 8.12.08.

(P.) 486/08. Bernard G. C. Ockerse. An improved
oil extractor. 9.12.08.

(P ) 487/08. Alexander John Arbuckle. Improve- 
riients'in tanks or vessels for separating comminuted 
solid matter such as pulverised ore from liquid. 
H;.i2-08.
: (C.) .488/08. Jene Lassen le Cour. Improved 

means for regulating polyphase commutatormachines. 
11.12.08.

(P.) 489/08. Henry Thomas Durant (1), Henry 
Livingstone Sulman (2) Hugh- Fitsalis Kirkpatrick 
Picard (3). Improvements in the treatment of zinc 
box precipitate. 11.12.08.
' (P.) 491/08. James Chalmers Johnstone. Guide 

clock for battery stamps. 12.12.08.
(P.) 492/08. Sydney Arthur Colfc. Improvements 

in rock drilling machines and like reciprocating 
engines. 12.12.08.

“ (C.) 493/08. Edward Brice Killon. Improvements 
in or relating to wheels. 15.12.08.

(P.) 494/08. H. A. Stockman. Improvements in 
apparatus for recovering precious and other metals, 
and precious stones from mattar containing the same. 

,17.12.08.
(P.) 495/08. T. H. Mutch. An improved plant 

.for use in Cyanide or like processes of extracting 
metals from their ores. 18.12.08.
. (P.) 496/08. H. M. Carter (1), L. B. de Laitte (2). 
Improvements in the means for preventing accidental 
movement of rotating parts. 18.12.08.
• (P.) 498/08. J. H. Fortescue. Roller mill con
centrate crusher. •’ 19.12.08. >

Changes of Addresses.
Member and Associates are requested to notify the 

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

A d e n e y , G. B., llo Johannesburg; Siamese Tin 
Syndicate, c/o Messrs. Adamson, Gilfillan & C o., 
Penang, Straits Settlement.

A n d e r so n , J. S., India; c/o A. J. Barlow, Samox, 
Victoria Road, Eccles, Manchester, England.

B a w d EN, E. R ., 1/0 Nyassaland ; Poldice House, St. 
Day, Scorrier, Cornwall.

B e n n e t t , R. W ., I/o K nights; c/o W . C. Geacli, 
Consolidated Main Reef G. M. Co., Ltd., 
Maraisburg.

B l u m e , E. E. A ., llo N am aqualand ; l3. O. B ox  
908, Johannesburg.

B r ic k h il l , H. G., I/o Germiston; N igel Deep, Ltd., 
P. O. B ox  50, Nigel.

B u r n e t t , D ig b y  V ., I/o L on don ; Pigg’s Peak 
Development Co., Ltd., Swazieland, via Barber- 

' ton.
BOSANQUET, F. G., llo Knights ; c/o Rev. G. Bosan- 

quet, Lyde Vicarage, Hereford, England.
CANNON, A . B ., i/o'Eureka City ; Barberton.
C l e n n e l l , J. E., llo London ; Soci6t6 de Mines de 

la Belliere par Montrevaulc, Maine et Loire, 
France.

C u r t is , A. H ., I jo Bedford; 822, Salisbury House, 
London W all, London, E.C.

D h a k in , C. E., llo Johannesburg ; Messina Develop
ment Co., Ltd., Messina.

G e r l in g s , H., to 60, Derby Road, Johannesburg.
G ib b , J. A. P., I/o Benoni; P. O. Box 2927, Johan

nesburg.
G r a h a m , W . H ., i /o  Johannesburg; Jumbo Mine, 

Mazoe, via Salisbury, Rhodesia.
H a m il t o n , W ., llo W . Australia; 45, Scarsdale 

Villas, Kensington, London, W .
H o l m s e n , S., I/o Luipaardsvlei ; c/o Messrs. Frolich 

et Cie, Christiania, Norway.
H u n t e r , C has., i/o Rhodesia ; Lisbon Berlyn G. M. 

Co., Pilgrims’ Rest.
L a w r ie , E v e r e t t , i/o  India ; Siamese Tin Syndicate, 

c/o Messrs. Adamson, Gilfillan & Co., Penang, 
Straits Settlement.

M il l e r , J., i/o  Ringaroom a; Mangana, Tasmania.
M o r r is b y , A. C l a y t o n , i/o G atoom a; Hamburg 

Mine, Golden Valley, Rhodesia.
O ld s , H. F., i/o M afeking; Chapel Road, St. Just, 

R .S.O ., Cornwall.
R a n so m , W . R ., I/o N igel; Transvaal Hotel, 

Krugersdorp. .
R e y n o l d s , J. P., llo Cleveland ; M ilky W ay Gold 

Mine, Golden Valley, Gatooma, Rhodesia.
R o b in so n , R . W-., Journals to P. O. B o x '5217, 

Johannesburg.
R o u il l a r d , R. A ., I/o Johannesburg; Klipval 

Mine, P. O. Louwsburg, via Vryheid, Natal.
S a n e r , C. B., to P. O. Box 1145, Johannesburg.
S c a e r , V. E., I/o Lomagundi ; Antelope Mine, 

Matopos, Rhodesia.
S h a r p , E. M il e s , i/o  Johannesburg; Warren H ill' 

Syndicate, P. O. Ariston, Klerksdorp.
Sm y t h E, J. J. R ., I/o Johannesburg; Warren Hill 

Syndicate, Ariston P. O., via Klerksdorp.
St r o u t , E. A ., i/o  Knights ; Guanajuato Develop

ment Co., Apartado 25, Guanajuato, Mexico.
W a r d , J. P., to Meyer and Charlton G. M. Co., 

Ltd., P .'O . Box 1127, Johannesburg.
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