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V o l . IX .

JAN U A R Y,

Proceeding’s
AT

Ordinary General Meeting,
January 16, 1909.
The Ordinary General M eeting o f the Society
was held in the Chamber of Mines, on Saturday
evening, January 16th, Mr. R. G. Bevington
(President), in the chair.
There were also
presen t:—
49 Members : Messrs. A . M cA. Johnston,
E. H. Croghan, W . R. Dowling, K. L. Graham,
A. Richardson, C. B. Saner, G. O. Smart,
Prof. G. H. Stanley, H. A. White, Prof.
J. A. W ilkinson, S. H. Pearce, W . A. Caldecott,
F. F. Alexander, S.Beaton, W . Beaver, W . K.
Betty, E. A. Blume, W . Carr, M. H. Coombe,
J. P. Creed, E. A. Furner, A . D. Gilmour, G.
Goodwin, A. Heymann, C. B. Hilliard, Chas.
Hunter, A. J. Johnston, T. Johnson, T. S. Jolly,
T. W . Jordan, J. Kennedy, T. Kerr, G. A.
Lawson, J . Lea, G. Melvill, P. T. Morrisby,
W. D. Morton, W. C. Mossop, S. Newton, W.
Nicklen, F. B. Ogle, N. Rodgers, O. D. Ross,
R. S. G. Stokes, A . Thomas, J. E. Thomas, O.
Tonnesen, J. F. Walker.

1909.

N o. 7.

The Secretary : Since the last meeting of
the Society the follow ing associates have been
ad m itted:—
A

dam s,

A

R o b e r t , Lancaster W est G . M . Co.,
0 . Box 360, Krugersdorp. Assistant

ngus

L td ., P.
Assayer.

i l l i a m J a m e s , E ast Rand Proprietary
Mines, L td ., P. O. Box 66, East Rand. Carpentei
D u n c a n , W i l l i a m S c o t t , E ast Rand Proprietary
Mines, L td ., P. O. Box 66, E ast Rand. Fitter.
J o n e s , W i l l i a m T h o m a s , P. O. Box 28, Pilgrims’
Rest. Mine Overseer.
N ead
W a l t e r , Las Dos Estrellas, Apartado 34,
1 1 Oro, Estado de Mexico, Mexico. Superinten
dent Cyanide Department.
N i x o n , G e o r g e H e n r y , P. O. Box 1 1 , Pilgrims :
Rest. Mine Overseer.
°
R e a d , F r e d e r i c k G e o r g e , Transvaal Gold Minin®
Estates, L td ., Pilgrims’ Rest. M ill Manager °
R ic h a r d s o n , J o h n S t e p h e n , 25, Hunter Street,
Yeoville, Johannesburg. M ining Engineer
S c h o l t z , E w a l d V o s , P. O. Box 28, Pilgrims’ Rest.
Mining Student.

Berry, W

S y m o n d s , M e l v i l l e C a r t e r , D riefo n tein C yanide

M orks, P. 0 . Box 66, E ast Rand.

Cvanider.

T h o m a s , G e o r g e G o r d o n , W o lh u te r G . M ., L t d .,

P. 0 . Box
Engineer.
G

1160;

eneral

The S ecreta ry :

Johannesburg.

B

Chemical

u s in e s s .

I have to explain, with
11
A ssociates: Messrs. A . R. Adams, C. F. much regret, that the JourTial of the Society, for
Bayley, J. Bowyer, C. L. Dewar, A. N. Locke,
the first time in ten years, has not been published
C. B. Simpson, W. A. C. Tayler, G. G. Thomas,
prior to the meeting. This is due to three con
C. Toombs, W . Waters, and J. W hitehouse.
signments of paper having come out which are not
10 Visitors and Fred. Rowland, Secretary.
in accordance with the sample. The proper paper
The minutes of the previous ordinary m onthly
has now arrived in Durban, and is leaving by the '
and special general meetings, as printed in the
fast train to-night, owing to the kind assistance
December Journal, were confirmed. .
of the Natal Railw ay agent here.
I hope to
send out the remainder of the November Jour
N EW MEMBERS.
nals about Tuesday, and the December issue
Messrs. F. B. Ogle and O. D. Ross were
as soon as possible afterwards.
appointed scrutineers, and after their scrutiny
of the ballot papers, the President announced
The P resid en t : On behalf of the members
that the candidates for membership had been duly
of
our Society I beg to tender our thanks to the
elected, as follow s :—
Agent o f the Natal Government Railway for his
F e r g u s o n , J a m e s F r e d e r i c k , P. O. Box 2309,
kind services in thus helping us in the interests
Johannesburg. M etallurgist.
of Science. I regret to have to tell you that
St r e e t e r
J o h n R a d f o r d , V illage Main Reef
Co., P. 0 . Box 1091, Johannesburg. Mine
our Honorary Treasurer, Mr. Littlejohn, has
Captan.
°
been very seriously ill. H e has lately undergone
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an operation for appendicitis, and the latest news
is that although not out o f danger, he is getting
on well. Our. reporter, Mr. Greenwood, is also
unfortunately too ill to be present. H e has had
a very bad attack o f pleuro-pneumonia, but I am
glad to say that he also is getting on well.
I
should like to state that this will probably be
the last meeting we shall hold in this Council
Chamber. Y ou will have seen a note in the
Agenda paper as to the removal of the offices of
the Society.
We have been able to obtain,
through the kindness of the Council of the
Transvaal University College, a very good office
on the ground floor of the new building, at
what may be termed a very nominal rent. That,
of course, will mean a great saving to our Society,
and .our meetings will in future be held in the
Lecture Theatre, which will give greater oppor
tunity to those members who wish to read a paper
on a subject for which it is advisable and perhaps
necessary to have a practical demonstration. The
table will be supplied with electricity, gas and
water. It will, therefore, only be necessary for
members to bring along their apparatus, in fact,
I . daresay, even this item might, through the
kindness of some of the professors, be arranged.
The Transvaal University College has also appor
tioned one room as a Common Room , to be used
by members of the various technical, societies.
This room will be supplied with various technical
journals, and any members who are in town
during the hours when the Institution is open
w ill be able to drop in there to rest and
read, and meet one another ; and thus, we may
hope, become better acquainted. Y ou w ill also
note that the “ S eym ou r” Library has been
removed to that building, so that members
wishing to consult volum es in that library w ill
find them there. It is very satisfactory to find
all these matters centred in. the one Institution,
and I think we must be glad that the powers
that be have seen fit to establish such a splendid
building.
TH E

SILV E R

COATING

OF

A M A LG A M A TIN G

PLATES.

Mr. F. T. Mumford {Member)-. I note that
Mr. Caldecott recommends pouring mercury into a,
solution of silver nitrate containing free nitric acid
with a few pieces o f bright iron present, in order
to form silver amalgam. H e remarks, “ in the
process an iron mercury couple is formed, which
serves to deposit the silver present in solution
upon the surface o f the mercury which immediately,
absorbs it, whilst a corresponding amount of iron
is dissolved.” As the same action takes place
without any iron being present, I fee] inclined to
doubt this explanation. If som e.double crystal
lised silver nitrate be dissolved in water and a
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little mercury added, the mercury precipitates the
silver, form ing silver amalgam if there be an excess
of mercury present. I have always been under
the impression .that the action was represented
by the equation A g N 0 ;! + H g = H g N O s + A g , and
that the action was a simple one of displacement,
the iron having p robib ly no more effect than a
glass rod. I have made large quantities of silver
amalgam by simply dissolving bar silver in nitric
acid and adding an excess of mercury, and have
found no difficulty. Afterwards I have evaporated
the liquor to dryness and retorted, recovering the
mercury dissolved. The whole operation can be
done in a day. I should like to point out that
<£1 worth of silver coin contains only about 3 oz.
of silv e r; coin is, therefore, the last thing that
should be used, as silver nitrate can be obtained
locally for chemical purposes at a cheaper rate,
saving the cost of the nitric acid, and I have
experienced no difficulty in getting bar silver at
about 2s. 6d. per oz. A clean and cheap method
of making silver amalgam is the electrical, using
a cyanide solution as electrolyte, a bath of mercury
as cathode, with the silver bar as anode. ■

The P resid en t : In the unavoidable absence
of Mr. Clark, Prof. Wilkinson has kindly under
taken to read the follow ing paper.
P H E C IP IT A T IO N F R O M C Y A N ID E '
S O L U T IO N S
DU ST:

By

BY

Z IN C

S H A V IN G S

AND

A C O M P A R IS O N O F R E S U L T S '
A N D COSTS.
A

llen

J.

Clark

(Associate).

The relative advantages of the various methods
em ployed for the precipitation of gold and silver
from cyanide solutions have been frequently dis
cussed,'and the details of the operations described ;
but it not unnaturally happens that few opportu
nities offer of comparing two methods of precipi
tation in the same plant, and on a working scale,
with solution practically identical in composition.
It has been ■'my privilege to make such a
comparison of the “ zinc shaving ” and the “ zinc
d u st” methods, and the follow ing summary of
the results obtained, is submitted with the hope
that it may be of value.
W hile it is not my aim to describe in detail
the equipment and manipulation ; some explana
tory notes, chiefly as to the nature and derivation
o f the solutions, are desirable, and are presented.
The N o. 1 sand plant of the Homestake
Mining Company, the oldest o f the three
secondary plants now in operation, treats the
“ sandy ” portion of the tailings delivered from
640 stamps, from 1,700 to 1,800 toris.a day, this
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Precipitation fr o m Cyanide Solutions by Zinc Shavin(ls and Dust.
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sand being leached in vats 44 ft. in diameter and
9
ft. deep, holding about 600 tons o f sand. frames which is,placed about 15 ft. lower than
the tanks the solutions flowing from the tanks
Since the beginning of operations in 1901, zinc
ftrougb f c
j gravi[j
|y^
dust has been used for the precipitation of the
tanks,
one
of
which
is
filling
while
the other is
major portion o f the solutions, and was the only
provision made for precipitation at first, it being
and f f h o m & m " 6 Unif° rm Solution is obtained,
thought that sufficient barren solution could be
of t t T g 7 ? CT ate saml,ling and measur
ing of the pregnant solution is made possible but
wasted daily, to maintain the stock solution at a
this provision is in no way essential to the
norma] value. It soon appeared, however, that
successful operation of the process. Indeed in a
cyanide would be saved by separating the “ ’first”
recent installation of this method at our slime
and “ final ” solution from that derived from the
plant provided for the precipitation of similar
intermediate stages of treatment. Thus, when
waste solution,”, it was not practicable to provide
the first effluent solution displacing the retained
two tanks, and here a single receiving tank is used
water carries but a trace o f cyanide, a gold value
and a cont1
fl
° the ^
,g maintainef|
o f 5 cents per ton appears, and this value increases
rapidly until when a strength of -03% to -0 4 / is
“ clean ups ” Th
■
the interval between
reached, gold to the amount of $1.20 to $ L 6 0
form nf
T b ,e . z l n c dust is introduced in the
per ton is carried in solution. Similarly, in the
the tanks t T
18*0 " t0 the P P * running from
the tanks to the press, and the precipitation
final washing, when the strength of -’0 5 7 is
reached, the assay value is about 15 cents to 20
length of this pipe is not more than 20 ft.
cents per ton, which decreases until at strength
*
or purposes of comparison, all supplies are
•02% the value is 4 cents to 7 cents per ton
figured on the prices of 1907. Labour is paid
These solutions were kept separate from the
at the rate of *2.50 and $3 for a shift of 8 hours.
solutions o f greater strength and value, and pre
cipitated in zinc boxes which were provided for
the purpose, the barren solution'from these boxes
being run to waste. The average strength of
the mixture o f this “ first” and “ final” solution is
about '025% , while the barren Solution previously
wasted ran from -06% to -07%. It was found
that, to insure the precipitation o f this solution
by zinc shavings to a barren assay value of
2 cents per ton the strength o f the pregnant
solution had to be maintained at -0 3 7 , and this
was accomplished, first by turning in the “ fin a l”
solution at a strength o f -06% or more, but later
by adding barren solution from the main precipi
tation system, o f an average strength o f •07°/
and an assay value o f 1 cent or 2 cents per ton
in 1906, experiments in precipitating this
solution with zinc dust were undertaken, and on
their successful conclusion the-necessary equip
ment was provided, and the installation w£s
read; ’ to operate early in 1907, when a serious
and

,

u

CaUS6J a susPension ° f operations,

du™Hn6r
a C]ampaiSn o f several months’
duration upon ore derived from the surface and
departedVe,Sd
r6SU]t usual
that the
solutions
departed
widely from their
composition.

one andthC° U ’ u \ year 1907 wafi “ abnormal
omi’tted f
T
° btained du™ g
time are
mitted from the comparison in which the results

are rim

u.n n g the first nine months o f 1908

1906 which W

the zinc h a v in g results during

obtained by t h ^ X m t h J

tion consists*1of*

* ^
^

^

d“St

capacity
ll£ -n precipitation
•’
°press
f 70 oftons
y, and
and a
a Merrill
16

The ratio of gold to silver in the solutions under
consideration is about 2 : 1 bv weight- • Ho
tective alkalinity is from -3 lb. to -5 lb of CaO
per ton. All costs are included up to the delivery
of the precipitate at the refinery.
7
M o n th ly Averages o f R e m its and C osts.—

Year.

1906.

1908.

Months averaged
12
9
How precipitated
Shavings
Dust
Cubic contents, boxes 142 cub. ft.
Filtering surface, press
230 sq. ft.
Maximum flow per
hour, tons
12
14
Minimum strength of
solution precipitated
0-03%
0-015%
.
Average strength
0-03%
0-0242%
If below minimum Barren works
The lowest
strength, strength solution, of
strength en
ened by addition of strength -07%
countered,
•015%
is
successfully
precipitated
Tons precipitated
5 909
5,585
Dollars recovered,

total
$1,51311,513Dollars recovered, per
ton solution
0-2560
0-3060
Average barren assay
0-0214
0-0178
Per cent: precipitated
91 •’j y
94-4%
Pounds of precipitant used, pounds
Total
1,019
718
Per ton solution
0-1724
01285
Per dollar recovered
0-6735
0-4192
Value of precipitate
per pound
$ 2-35
$4 03
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5115
19-75

129-75
Cost of precipitant
97-50
Cost of labour
Cost of miscellaneous
1603
supplies
$243-28
A ll costs, total'
A ll costs, per ton
•0412
. ■
solution 1
A ll costs, per dollar
•1608
■ recovered
Pounds cyanide, in
solution, wasted after
3,545precipitation
$709-00
Value of same
Summary.

' 6-03
$76-93
•0138
•0449

2,703$540-60

Sliavings. Dust. Saving by
Dust.

A ll costs, labour and

'
$243-28 $ 7 6 ‘93 $166-35

supplies
G o ld discharged in
barren solution

1 2 6 ’45

V alu e of cyanide in ;
w asted barren solution

99'41

27 04

: : 1

709-00 540-60

168-40

■Totals
' ,
1,078-73 716 94 361-79
I am aware that these solutions are unusually
low both in strength of cyanide and assay value,
•but believe that could a comparison be made of
the two m ethods in the precipitation of the m am
w orking solutions of the plant, the results w ould
be in favour of the zinc dust m ethod.

The P r e s i d e n t I am sure we are very glad
to have had this paper placed before us. The
precipitation of gold from cyanide solutions by
the alternative methods of using zinc in the form
of dust or shavings seems to be engaging a good
deal of attention, and it is naturally of much
importance to the industry that the points in
favour of or against one method as compared
with the other should be thoroughly discussed,
and I would like to propose a hearty vote of
thanks to the author for his paper.
This was agreed to.
The follow ing paper was then read :
W H IT E L A B O U E IN M IN IN G .
By Tom

J ohnson

(Member).

In my paper, “ Notes on M ining,” recently
read'before this Society, in the remarks on labour,
I expressed the opinion that more white labourers
could be used in the mines, also that on shovel
ling a few could be used without increasing costs.
There are some who say that whites cannot
shovel as much rock as natives. I f that were so I
should wish to change my colour, but fortunately
for me I have seen it proved more than once that
whites can, if they choose, do much better at
shovelling than natives. I f our system of handling
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rock were more adapted to the use of white labour
and we could get hold o f a few men who had
handled white labourers shovelling rock in other
countries, we might have a chance of seeing what
could be done.
The Chinese, owing to the contract system, did
better work than the natives, but they did not
get anywhere near what I have seen whites do.
It has been niy experience that the main troubles
with white unskilled labour for shovelling have
been the'spasmodic nature of its employm ent^ the
men’s dislike o f’ the work, not alone because it- is
hard, but becau.se it is the fashion to look at it as
only Kafir work, and they are looked down on by
the aristocratic skilled man. Another thing is that,
of the-class of men who have tackled shovelling, a
great proportion have never done work like it
before, and it breaks their hearts to see other
m en getting their living in a much easier manner.
It is a fact that many of the so-called skilled
miners d o 1 look down ‘ On the poor unskilled
man, forgetti'ug how stiort a time has elapsed
since they themselves were the same. Bosses
also have not looked at the unskilled men with
too friendly an eye, due to the trouble of handling
them. I do not think these men should be looked
down upon, as there is no loss of dignity in a
man doing what work comes to his hand so long
as it is honest. Some may think I am a bit of a
crank in mentioning white unskilled labour, but,
for my own part, outside of any wish to see
whites working and earning something, instead of
starving I think we are too much in the hands
of the'natives. Just imagine where we should
be if they took it into their heads to strike. I
guess we should be much worse off than in the
last strik e ; some may pooh-pooh the idea of a
strike amongst the natives, but stranger things
have happened.
In the case of getting more white labour on
machines, I am going to try and prove that the
number of whites on machine stoping can be
increased, with increased benefit to men and
employers.
I hope members w ill follow the
figures closely, and see whether m y assumptions
are correct or not.' It is some time since -I had
an opportunity of seeing or getting out figures
that are necessary for the proposed example, blit
I do not think -1 shall be far out, and if I am,
I am sure num bers w ill let me know.
F or example, we w ill assume that 1,000 tons
o f'r o c k are wanted per shift from a stoping
width of 4-5 ft., say 74 fathoms. The average
fathomage is, say, ’5 fathom per machine
per shift.
I know "that some men will break,
say, "8 of a fathom per machine shift, and
some as low as '3. W e know that many men
drill footage enough, and that if it were done
more intelligently they would break much more
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rock ; as a matter of ..fact, the difference in foot
age drilled between, the good and poor miner is,
on an average," small. Now, wliat I want to do
is to try and put these men of different ability
into different positions. I. would take the man
who is breaking the '8 of a fathom and put him
over 10 or 12 of these men who can drill, but not
breah ground (one of these men to be on each
machine), and, say, 10 or 12 machines. I am not
now worrying .that they should alJ?go on one fa ce;
two faces can be used so, long as they are reason
ably close..
N ow let us see what we could expect from the
re-arrangement, after the men had got used to
the system. In the present system we need for
breaking 74 fathoms, 148 machines at -.5 fathom
per machine with, say,- 3 machines per man,
requiring, say, 50 men, and at 7 natives per man’
350 natives. If the fathomage price were 45s.
per fathom, the cost would be £ 1 6 6 10s.
The costs would work out approximately as
follows :—
I take gelignite at 20 lb. per fathom, although
it would probably average a little higher. Natives
at fu ll cost.
:
Natives, 350 at 3s.
...
... £ 5 2 10 0
Gelignite, 30 cases at 40s. 6d.
...
60 15 0
Fuse, 120 coils at 4-Jd....
2 5
Detonators; 6 boxes at is.
1 4
Light, 148 at 6d.
3 14

. Gelignite, would be, witli the better judgm ent
in placing holes and charging, 16 lb. per fathom
say.
Natives, .204 at 3s,
...
Gelignite, 24 cases at 40s. 6d.
Fuse, 90 at 4-J-d................
Detonators, 4-J at 4s. ...
Light, 90 at 6d.
...

...
...
...
...

£ 3 0 12 0
48 12 0
1 13 9
1 8 0
2 5 0
84 0
166 10

9
0

81 9 3
£ 8 1 9s. 3d. between 85 men would come to
19s. 2d. each per shift, or 8d. per shift better
than the other system.
So
that by re-arranging the labour force on
machines there would be a gain to everyone; the
employers would have less capital charge for
machines and compressors, less maintenance'and
a number of natives liberated for other w ork : the
men would have a better average wage and a more
regular one, and there would be more .of them
at work in any mine, besides those ,wlio would be
necessary to look after the natives who would be
liberated for other work. I would like to point
out that there is also a gain to us all and the
country, in getting more people to work', for the
more there are helping to pay revenue,' the less
per head will the taxes am ount to (keeping down
the unit expense a g a in ); it would ' also make
120 8 0
room for some of the poor fellows now tramping
166 10 0
the veld, who have to be kept by somebody..
If members cannot agree with me in the assump
. .
46 2 0
tion that it would be as cheap to run one white
£ 4 6 2s. betw een-50 men wpuld come out at say
per machine in the, manner described as it is to
18s. 6d. per shift.,
,
’
run one white on three machines, I may be better
In the proposed system^ v/e take the men who
able to carry them with me •in the follow ing
can break *8 fathom per. machine, one man to
example.
For instance, say, a white man :'and
look- after, say, 10 rmachines; with 10 white
seven natives are.running three machines stoping,
drillers. I should, expect him to bring up the
each machine breaking 7 tons,, equals 21 tons
average to '7 fathom with the same drilling as is
per shift. The costs would be somewhat as
done now,, but if we used a rigging and blasting
follows :—
gang I should say that the drillers coming on
W hite w ages...
... £ 1
0 0
with machines already rigged up would do 50%
Coloured wages
...
1 1 0
more drilling, which would raise the fathomage
Gelignite, 30 lb.
....
1 4 4
per machine to 1'05, say, a fathom per machine.
Fuse, detonators, lights, etc.
3 0
Then for 74 fathoms we requ ire-74 machines,
Air maintenance, drills, etc. .2 . 2 0 = £ 5 10 4
74 white drillers, and, with 1£ natives per
which would equal a cost o f 5s. 3d. per ton. If
machine, 99 natives and 7-} white bosses or
a whits man and.five natives were put to run two
supervisors. Then we want half of 7 blasters
machines I should expect to get at least 1 ton
with, say, 30 boys each, which is 3 i whites ,and
per m achinj more, making 16 tons per shift.
105 natives.. This is allowing 3 boys to take
The costs in this case would be as follows :—
down and clea,r and then re-rig one machine for
W hite w ages...
... £ 1
0 0
next, shift, time 3 hours. Total number is 85
Coloured wages
...
15 0
whites with 204 natives. The fathomage and
Gelignite, 24 lb.
...
19 3
cost is the same, 74.fathom s at 45s., £ 1 6 6 10s.
Fuse, detonators, lights, etc.
2 0
The costs would work out approximately as
Air, maintenance, drills, etc. 1 8 0 = £ 4
4 3
fo llo w s :—
or a cost of 5s. 3'2d. per ton.
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I make the comparison on cost per ton, the
only true basis when dealing with the same place.
Running three machines per white man brings
down the cost per machine, but it is in most cases
I know of, a fallacy to think it means cheaper work.
T oo many machines put on to a man tends to
losses in air, machine spares, bad placing o f holes
and consequently poor efficiency from the
machines, needing more machines to break the
rock.
As I show in the example, three machines
versus two, with three machines the efficiency per
white is 21 tons per shift, w ith 'tw o machines it
is 18 tons per shift, with costs the same per t o n ;
for the machines, the efficiency per machine is
7 tons and 8 tons, and per person employed
in actually breaking the rock, 2'62 tons and 2'66
tons.
The S.A. M ining Journal, a few weeks ago, in
criticising the figures of persons employed and tons
raised in 1907, mentioned the fact that the effici
ency per white had increased greatly, but that the
efficiency per person employed had decreased, and
I offer the foregoing asva. partial explanation.
The rock drilling question is very much like the
hoisting question, we provide expensive machinery
and do about half the work with it that should
be done. I was always taught as a youngster
that it was a foolish thing to spend money on
machinery without getting the best that it was
possible to get out o f it. W e must look' to the
efficiency per machine more than we do, working
on the bed rock basis o f cost per ton.
I saw a long leader in the daily papers a short
time ago deploring the amount of casualism in
England; what are we doing in this country's Are
we not rearing up a large number o f casuals 1
There has been lots o f talk about encouraging the
married man to settle in the country, and about
the evils of keeping the families'in other countries,
and sending the money out o f this country, but
what are the married people to do about their
children who are grow ing up 1 Take the case of
the lads; there have been several schemes mooted,
one is to take young men of 18 and apprentice
them to mining. Prof. Orr and Sir Thomas Price,
General Manager C .S.A .R ., are looking to
engineering apprentices starting at 16 ; they are
right for those people who can afford to keep
their sons until they are fit to earn a living at
that trade or profession, but there are a very
large number o f people who really cannot afford
to maintain their sons until they are 16 or 18
years old ; so what must be done with these? I
fancy it is the mines again that must do a large
share in the solving o f the problem. They are
doing a great deal now, and would probably do
more if parents would be satisfied to let their
sons do honest if menial work.
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I would point out to parents that in other
countries white boys do all, and girls some, o f the
job s I am about to. mention ; also that they must
not let sentiment enter into this matter which is
such a serious one for them, for as I have
mentioned before, there is nothing wrong in
honest work. I f they wish to see this country
belong to whites they must be prepared to work
for it.
The jo b s I w ould recommend for a start, in addi
tion to the blacksmiths, fitters, and carpenters
apprentices, are :—-Cleaners of engine rooms and
boilers, to become firemen and enginemen, office
cleaners, or assisting in stores, or at sorting tables,
errand boys for shift bosses underground instead
of natives, winch drivers in places, coupling
trains o f cars for haulage motors underground and
surface, mule drivers, change houses, and some
on drill sorting.
There are other jo b s which,
if little alterations were made, white lads and
youths could do instead o f running about learning
little that is good and much that is bad.
The youngsters working underground would
have learned something by the time they were 18
years o f age, and would be better fitted to become
miners than they would be if only entering the
mine at that age.
To heads o f departments having charge o f any
white youngsters I would say, make them work
and [>ay b y results. D o not have any o f the Kafir
servant business with apprentices, they will be
better men when grow n,up by having had to do
for themselves. I hope members will consider
these suggestions carefully, as so much is depend
ing on this question o f white labour here, for it is
nearly a matter of life or death for some people.
I know there are any amount o f people who say
white labour is a failure’, but I have great reason
to doubt it. It takes, a great deal to convince
some people that .higfier priced labour can be
cheap. The life o f machinery should be longer,
maintenance less and efficiency per head greater.
It was said that electricity was going to knock out
gas, that oil and gas engines were going to scrap
steam plants, that turbines w ould do away with
reciprocating engines, but what do we see 1 The
threatened ones are improved and take on a new
lease of life. I am o f the same opinion as regards
the use o f more white labour in our mines and
other works. Instead o f harm being done there
will be improvements made, so that on the whole
things will be better than before, but we must
catch the labour young. I wish others would
follow the lead o f Mr. Lionel Phillips and the
Rand Mines, and run their reduction works by
white labour and where possible to go one better
on the lines indicated. Members o f this Society
can do much to help things along b y the use of
tact and forbearance in handling white unskilled
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labour. I am sorry to say I have seen bosses
who would not use as much forbearance to a
fresh white labourer as they did to a similar
coloured one.

The P resident:
I would like, on your
behalf, to tender a very hearty vote o f thanks to
the author for his paper. The subject is one
that is very much with us in these times, and one
which is of very great importance to the inhabit
ants o f Johannesburg and the Witwatersrand
generally. I feel sure that the paper will arouse
a good deal of interest and, I hope, discussion
and that we will be able to find out more from’
some of our members on the point as to whether
white labour can be profitably employed or not
O f course, one very great difficulty in this matter
is getting the white labourer to stick to the job
Continual change o f hands is disheartening for
everybody, and is' not good for the work. With
regard to the remarks on the employment of
white youngsters in reduction works I think it is
very feasible, and it is, o f course, very largely
done at present.
I have some half dozen
youngsters under me, and they are working very
well indeed. There were a few changes at first,
but they very soon found out that the job was
not healthy for them if they did not work
I
can assure the author that there is nothing o f' the
Kafir servant business , on this job . They have
he
^
themselves, and I do not intend that
there shall be any Kafirs to do for them.
Pr°f. J A. W ilkinson (.Member o f Council}

then read the follow in g :—
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This probably meant that they were doubtful
whether I had gained sufficient k n o w le d g o ^ the
out during N ovem ber and Decem ber, 1
,
process to run the Robinson p la n t; at any rate
T w i l b l f t o a » » . M , W . W . W e b s t o a « t I •I told Mr. C. M cArthur to s a y that I
“
h ad everv confidence in proving the success o
pleased to write a report, but that my
report would be 50 guineas. I heard no more ot
p ~ » » « k» r
f
o° * r r S
scale and I was particularly anxious to
this, and did not write any report. 1 ^
charge of the R obinson plan t w b m erected s* «
photograph of the Robinson plant take j
to be able to claim that I was the first to pro e
L u t this time (before the roof was put on)
showing the gravitating tanks and leacli^ g
its success'.
A b o u t the m iddle of D ecem J®r^ w
C M cA rth u r (the then Secretary of the b o m
tanks, and rails over the latter for fill1 "S '
1
R ecovety S yn d icate), told m e that the S ynd.cate
plant consisted of two gravitating tanks (stio g
I t was on these and other <sxpcrimente, < » rr ^ d

w o u ld

m J a

report on the

process from

me.
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and weak solutions), one 400 gallon dissolving
tank, six leaching tanks of about 32 tons capacity,
two sumps (strong and- weak solutions), two
zinc boxes, two clean-up.vats ( v shaped at bottom ),
zinc lathe, W orthington pump and portable
boiler and engine. In passing, I may say that
the plant was designed by Mr. Alfred James (to
whom a vei'y large amount of credit is due), and
I found the tw o gravitating tanks most useful
and convenient, the weak tank for storage, and,
no doubt, the strong tank was the means of
saving a considerable amount of cyanide, as, when
the strong suinp showed high in cyanide, it
could be pumped out, made up to required
strength, and was then ready to be run down on
the next charge. On December 23, 1890, the first
charge of tailings was put under treatment, and
from that day onwards to 30tli June, 1891, I
was treating Robinson tailings in this plant on
behalf of the G old Recovery Syndicate, and
African G old Recovery Company.
The Gold Recovery Syndicate had contracted
with the Robinson Company to treat 10,000 tons
of their tailings, paying for the tailings on a
sliding scale according to the assay value, and it
may surprise many (at least those who have only
been here a'few years), to know that a clause in
the agreement specified that any tailings of the
value of only 8 'dwt. or under,'w ere not to be
paid for ! The actual tonnage treated during the
above dates was 10,485 tons o f 2,240 lbs. The
first strong solution was intended to be 0 -5%, but
as a matter of fact, when it was mixed and run
on to the charge tested 0 -33% , a second dose of
solution was afterwards added of 0 -45%, and the
subsequent strength o f solution used in the
plant was a b iu t 0 -5% to 0 6%. My first clean-up
(January, 1891), resulted in obtaining 666 oz. of
bullion, and there were some long faces, but it
stands to reason that a large quantity of gold was
returned to the boxes in heavily coated zinc
shavings, accounting for the apparent loss or
discrepancy, and this has occurred, and must
occur, on every new plant which is started,
unless the whole of the zinc shavings are taken
out and treated. My second clean-up (February,
1891), was much more satisfactory, and as this
was possibly the most important month’s working
in the history of the cyanide process, I purpose
giving the Society the actual figures which, to a
very large extent, were the means of successfully
floating the African G old Recover}7 Company in
London, registered 10th March, 1891. U p to
this time, practically no managers, consulting
engineers, or others connected with mining,
would believe in the process (with one exception
as far as I know), and that was Mr. R. A. Michell,
then manager of the Salisbury G. M. Co., but he
Was conversant with the various experiment^
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carried out at the Salisbury experimental plant
by Mr. A lfred James, and afterwards (Novem ber
and D ecem ber) b y myself. There was not
sufficient faith in the process in Johannesburg to
float a company.
I was constantly asked by
“ .the man in the street” as regards the process,
and I always spoke m oit hopefully of its future,
but was much annoyed by the continual remark
made that “ the gold was half zinc.” W ith the inten Iion of doing away with this idea, I h a ia sm a ll
ring made o f cyanide gold, and arranged with a
jew eller to make it for me for 30s., using only the
cyanide gold without alloying. He had a good
deal of difficulty in working it, and I had to give
him another 10s. for the extra trouble, but from
then I wore the ring and showed it to everyone
interested. I have the ring at a cost to me of
£ 2 , and the G old Recovery people had the
advertisement. It may be handed round for
inspection, but I would like it back as a memento
of the “ early cyanide days.”
D uring this'
important m onth’s working, I made weekly
clean-ups (every Sunday), the gold was got into
bars as soon as possible, and the- result was
cabled to London as soon as known.
The follow ing are th e-m ost im portant of the
figures for the month’ s worki ng :—
Bullion. Average Fine Gold.
Tons (2240 lb.)
■ • tons.
lbs’.
ma:
Assay.
ozs.'
257
320’
312
730 ' ’ 228
321
960
403 ’ - 712 •
287
353 1,280
253
750'
190
514
640
606
'733
444
1,447
1,574
1,149
In these days bullion ounces were returned b y
the various companies, and to compare with other
returns this output of 1,574 oz. was calculated as
equal to 1,285 oz. of Robinson battery gold.
The averagj value of the charges being 1 oz., and
the average residue 4 dwt., the theoretical
extraction was 80% and the actual gold recovered
7 9 -4%. I may point out that at this time no
acid treatment or calcining o f the zinc-gold precipi
tate was carried out. The cyanide (about 65%)
used during this month amounted to 2 -75 lb. per
ton, and the average consumption for the six
months was 2 -79 lb. per ton, including the
cyanide used in making up the first solution.
The output consisted o f twelve, small bars, vary
ing in size from 96 to 305 oz., and in fineness
from 704 to 750 fine. I had not been working
the process two months before I asked the syndi
cate to provide me with a filterpress for the clean
up. The result was the arrival at the cyanide
works of an ordinary office letterpress, the idea
being to fold the zinc-gold slimes in a square of
calico and press. Needless to say, the result (in
which I took no part) was a fiasco, and I had the
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satisfaction (?) of seeing a certain am ount o f m y
output go beyond all recovery. I w ill not m ention
names, but the idea em anated f r o m a high source.
D u rin g all the tim e of the treatm ent of this
10 000 tons the R ob in son com pany’s representa

give members of our Society an opportunity of
comparing past and present methods and condi
tions, I shall endeavour- to arrange that the ra,tio
of liquids to solids is such, that no undue silting

tive had free access to the plant, and the sam ples
of “ o rig in a ls” and “ re sid u e s” were quartered
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down in his and m y presence every Saturday
•morning.
W e e k ly sam ples a n d tonnage were
noted, and the R obin son C o
of course knew
every m onth the am ount of gold obtained.
_lhe
t o t a l recovery from this 1 0 ,4 8 5 tons of tadings
was approxim ately 8 ,20 0 oz. of bullion or 6 000
oz.

of fine

gold.

Theoretical

extraction

8 0 / D,

actual extraction 7 5 % .

The Robinson Co. had the option of taking over
the plant (at a valuation) at the end of the con
tract if satisfied with the results, with permission
to treat their tailings on their own account on pay
ment of a lower royalty than charged to others.
M r Hennen Jennings was then consulting engineer
to 'the Robinson Co., and shortly before the
contract ended (June, 1891) he called me up to
his office and we had a long conversation. I
remember well Mr. Jennings put a very pertinent
question to me, he said, “ Mr. D arling you have
been treating free-milling tailings, what extrac
t i o n d o you think we shall get from the
blue
I
Our experience at that time of treating un
oxidised ore was rather limited, and, to err on
the safe side, I told Mr. Jennings I expected we
would get at least 65% of the gold. Mr. Jennings
then went into the question as to whether 1
would continue the treatment on behalf ot tlie
Robinson Co., and this being settled he advised
the taking over of the plant, and I was taken
over at the same time, becoming an employe ot
the Robinson Co. as from July 1, 1891.
Some of these facts and figures have appeared
before * when I have had to defend m y claim of
being the first to prove the success of the cyanide
process, w orlin g on a commercial scale, but by
far the greater part has lain dormant for the last
18 years, and only now comes to light.
I hope I have not wearied the Society by going

takes place
M y first experience of a gold mine was m the
early part of 1887 when, tiring of banking, 1
decided to enter upon a field of labour offering
greater scope for m y then only budding energy
and genius. The particular one selected was that
of amalgamator on the Beehive G. M.
o.,
Moodies. In those days, in taking charge of a
shift (which by the way was a 12 hours one)
previous experience was not considered a sine qua
non, and the fact that our knowledge, both
mechanical and metallurgical, was confined to a
few hours instruction, received from our manager,
caused neither myself nor m y co-shiftsman a
m o m e n t ’ s disquiet.
W h y -should it 1 W ere we
not after a few days, able to strike a tappet key
fairly at least once in three attempts, a,nd could
we not keep the plates beautifully bright by merely
dropping a little cyanide into the mortar boxes .
Further, in determining the percentage ot
extraction, we were quite independent of that, to
us, strange being, an “ assayer.” A fter crushing
and panning a sample from the feeder we panned
one taken from the bottom of the tables, and it
under normal conditions the “ tail ” _from tlhe
latter did not exceed £ in. we were satisfied that
only a portion of the original gold contents was

too much into detail.

Mr. C. B. Saner ( M&niber o f Council) then
read the follow ing :—

Wlr. A. J- Cotter (M em ber) : T he title selected
b y the author is so very suggestive of the winter
fireside with its recognised accom panim ent, that
I

find the flow
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of reminiscent language to be

seriously impeded b y the know ledge that it is to
be delivered in w hat, to the lay m ind, m ay be
deemed to be in more senses than one, dry
surroundings.
H ow ever, as the chief object is to
* See this Society’s Proceedings, vol. ij., March, 1897, pp. 28-30.

going; down the creek.
The mill was a 750 lb. 10 stamp Sandycroft,
driven by a Pelton wheel, sunk about Id ft. below
the level of the floor, the whole being covered by
a mere skeleton, consisting of a corrugated iron
roof supported on rough poles. A s the winter at
Moodies is sometimes severe, the shiftsmen would
under these conditions have suffered from the cold
winds. But the construction engineer anticipating
this difficulty and knowing that the supply ot
power water would be irregular, arranged that
the shiftsmen should be kept lively. H e did this _
by omitting to instal anything in the nature
of a “ steady head,” with the natural result that at
one moment the stamps were engaged in a
“ wacht een beetje ” race, and the next moment
they were doing the 100 yards in e v e n time.
Under these circumstances, ready access to the
main valve was, of course, a matter o f considera
tion if a s instructed, we were to keep the drops
as near 75 to the minute as possible. Here again
was the engineer’s ingenuity in the interests ot the
shiftsmen exercised, for the valve was so placed
that in order to reach it from the tables when
“ cam m ing” started, it was necessary to take a
running ju m p over the driving belt and skip
down a dozen or more steps to a point near the
Pelton wheel. I t might be suggested that the
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shiftsmen also should have shown some initiative
in their own interests by using the driving belt
as a conveyor, when in a hurry to reach the valve.
In view of the foregoing, members may be
surprised to learn that at the end of six months
the mill was closed down and all hands discharged.
I then came to Johannesburg; and feeling quite
confident of m y power o f establishing an affinity
between copper plates and gold in ore, I applied
for, and was appointed to, a position as amalga
mator on the Meyer and Charlton G. M. Co then
a 10 stamp proposition. I was not to assume
duties for some ten days, and in the interim I
casually learnt that they would include driving
the mill engine and supervising the firing o f the
boilers. I therefore called, and explained to the
manager that I thought I knew which was
the cylinder and which the piston rod o f an
engine, and with regard to the boilers, I had
an idea where the doors were located.
He
expressed himself as satisfied with m y qualifica
tions but suggested that in order to make assur
ance doubly sure, I should get the man then on
shift to indicate to me the lubricating points and
to explain how to cut off steam, etc. In’ due
course I took charge, and all went well until near
the close of the shift. Then, happening to touch
the piston rod, I found that it was nearly red hot
so I immediately shut down and sent for expert
advice. On awakening from my after shift sleep
I was surprised to find beside me, an envelope
enclosing I Os.; and a letter immediately severing
my connection with the company. I met the
manager in town next day, and over a drink and
a game of billiards, he laughingly explained how
nearly I had succeeded in hanging up the mill for
a tew days.

general expenses, arid part in making fully paid
up certain of-the shares, in the selection o f which
by the way an intelligent discrimination was
displayed. Two days before the annual meeting
.he mystery was explained, for it was found that
the bank balance” had been taken from the “ pass
book and that cheques to the value of £ 6 0 0 were
outstanding. O f course the above entries had to
e removed, and a fresh balance sheet drawn up.
1 make no apology for introducing the personal
pronoun, for in doing so, I am merely indicating
wriat at the time, was a very general standard of
efficiency in the lines touched upon, and also, be
cause it is almost inseparable from a “ remini
scence.
N or do I offer an excuse for including
Moodies, as it, Barberton, and the R and; arc
very closely associated in the memories of the
earlier inhabitants o f the Band.

Mr. A. L. E d w a r d s (Member) : R eading the
authors reminiscences of the Rand’s early days
one is very sensibly reminded of the great
advance that the industry has made.
I note that the author omits all reference to a
Natal Board o f Directors, who, on being applied
to by their manager for funds to extend the shaft
rephed by w ire; “ send measurements of shaft’
will have new one made here, and send up b v "
wagon, evidently “ shaft” and “ disselboom ” were
synonomous terms in the directorial mind.
Mr. Caldecott, in liis contribution, has not
called attention to the fact that the patentee of
the cyanide process, Mr. J. Stuart McArthur, on
his first visit to these fields, was the first to foresee
the absolute necessity of a filter press for getting
n d of the moisture contents o f the ZnA u slimes.
1 well remember seeing this gentleman experi
menting with a letter copying press down at the
, ™
Demonstration Plant, then in charge
1
d James. The copying press was
I ° 1 I' ,
I1 mo™ ted on a sma11 wooden platform, the whole
outfit was then placed in a big bath, the ZnA u
1
slimes contained in a strong canvas b ig , were
then placed in the press and the screw gently
turned
‘ alas,” the effluent was certainly not
crystal clear, and its gold contents must have
been high, but the interesting result was, a cake
of nearly dry slime, which could be handled without any loss.

There _was also something original about
accounts m those days. The method of allocation
was beautifully simple, for the manager some
times gave it, when making his application to
head office for cash. A s an example, if he wanted'
to draw say, a couple of thousand pounds, he
would there and then instruct the office to charge
say, 1,500 to mining, 500 to milling and the
balance to general expenses. Even head offices
were not free from their little idiosyncrasies One
or two of the secretaries o f that time were of a
modest and retiring disposition, and rather diffi
dent as to their powers o f drawing up an intelli• What wonderful strides the cyanide process
g bie balance sheet. So, in consideration o f a
has made on these fields since its first introducprivate tee, the company’s auditor would come to
o o?/
! Ik 1S a big J umP f roni the days when
e rescue. I recollect on one occasion it was
33% pure cyanide, at 2s. 6d. per lb., was sold
found at the end o f the financial year, that t h e '
locally to the first cyaniders, to the present, when
! df '£ 6 0 0 Cash more than the balance
98% cyanide is sold at 8d. per lb., and if the
sheet called for. Even the auditor could not
makers can claim merit for this, so on the other
suggest a reason for this dilemma, so with his
hand can the metallurgists o f these fields claim
dlrecrtors’ sanction, it was decided to
recognition of the fact, that by and through
Part ° f the amount in writing down
experimental work in various cyanide plants,
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they have been instrumental in reducing the
cyanide solution strength from '75% down to -\/0
for sands; whether the lim it has yet been reached,
it would be rash to prophecy, still it is only a
little while ago that Mr. W alford Dowling claimed
that the lim it of cyanide solution strength had
not yet been reached.
Mr. Caldecott recalls the controversy_ that
raged in those early days about the pyritic ore,
and it is interesting to note the fact that even
then, recourse was being had to fine grinding ,
side by side with the first cyanide plant at the
“ Salisbury ” old mill site, stood the “ Crawford
ball mill plant.” The patentee of the ball mill
was formerly convinced that it was only a matter
of a week or two before the cyanide process
would give up the ghost, and this sad event was
to be b r o u g h t' about by the pre-eminence
of the ball mill. Since then, the metallurgists of
the Band have effectually overcome all the
difficulties that at one time threatened to lower
the efficacy of the cyanide process, and the
successful introduction by Mr. Kemmis Betty, of
his ZnPb method for effectually precipitating
gold from weak cyanide solution, once again rid
the industry of the danger of having to pay
royalties on-the. several electrolytic processes then
in use, or about to be put in use.
The days of the faddist, of the patent fillers,
patent distributors, patent oxidisers, are all past
and done w ith ; we now draw our oxygen from
an inexhaustible source, and the faddist has
successfully been replaced by the trained man
ami the worker.

The P resid en t : I f there are any further
reminiscences to come from members, I am sure
they would be very valuable and very interesting,
and we shall be very glad to have them.
Of
course, the discussion w ill have to end shortly,
but contributions can be printed in the Journal.
W ith regard to Mr. Saner’s paper on a
“ Problem in Shaft Sinking,” I may say that the
author, when he comes to reply, will have some
thing to add to his paper. H e has met with
another problem in shaft sinking, somewhat con
nected with the one he first brought before us,
and he will give us that as an addition.
Z IN C D U S T P R E C IP IT A T IO N
P R IE T O .
By

R

obekt

L

in t o n

AT

CERRQ

(Associate).

(R ea d at September Meeting, 1 9 0 8 .)
DISCUSSION.

Mr. K. L. Graham (M ember o f Council) : In
the author’s paper the subject of precipitation by
zinc dust wivs de^lt with. But, as the solutions

used were over '07% K C N , the success obtained
did not entirely disprove the results from the
trial run at the Geldenhuis Deep, which I had
the pleasure of conducting, in the latter end
of 1905, particulars of which are given by Mr.
Pearce in his criticism on this paper. Mr. C larks
note?, however, put a different aspect on the
subject, he successfully precipitates from solutions
containing as low as '0 1 5 ^ K C N , or about the
same strength as we run in our slimes plants to
day.
In carefully comparing the methods
employed both by Mr. Linton and Mr. Clark,
with our own, I can only attribute the irregularity
of our results to one or other o f the follow ing
condition s; I place them in what I consider their
order of importance :—
1. Agitation with compressed air.
2. Pumping into the press, rather than allowing
the solution to flow by gravity.
3. Probable impurity of the zinc dust employed.
Mr. Linton lays stress on the necessity .for
frequent analyses o f the zinc dust, taking par
ticular regard to the quantity of pure oxide and
lead present. That the presence of the former
would be detrimental, can be easily understood ; as
to the latter, I notice Mr. Lane Carter states that
the Homestake Company stipulates that the zinc
dust supplied there should contain 2 ^ of lead.
Another factor which may have to be taken
into account when the use of zinc dust is being
further considered, which it undoubtedly should
be, and which, I think, had a very considerable
bearing on the results we obtained, is the
amount -of white precipitate thrown down in
our weak boxes in many cases. This might
necessitate the use of a much larger quantity
of the precipitant per ton of solution, than either
the author or Mr. Clark find necessary. Person
ally, I should like to thank both the gentlemen for
their most useful and interesting papers on a sub
ject that may quite possibly occupy a large share
of the Society’s consideration in the near future.

The President : I am sure we are all very
grateful to Mr. Graham for this addition to the
discussion of a very interesting subject.
T H E T H E O R Y O F B L A S T IN G W IT H H IG H
E X P L O S IV E S .
(Read at October Meeting, 1908.)
By E. M

W

eston,

A.S.M .B . (M em ber).

.DISCUSSION.

Mr. Tom Johnson (M em b er):

Mr. W eston
says he is out for information, and I can assuie
him that he has no need to feel lonely, for there
are a few more of us wljo would be glad to see it
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It is to be hoped that this matter of the use
if no parting at roof or floor; and fast at two sides
of explosives, or more correctly, the misuse of
viz., the bottom of the holes, and the side the holes
explosives, will be thrashed o u t ; this Society
are on. In treating a bench of rock in this way
has many members who could, if they liked, give
I reason tliat, first, if I put doubls the amount of
us quite a large amount of information from their
ground on a hole, I shall require to use nearly
experiences, which would be of great use to the
four times the amount of explosives in. the same
industry. I am afraid some of them have the
stope ; second, if I lengthen a hole, it does not
idea in their heads, that they would be giving
require a proportionate am ount o f explosives ; as
away some of their stock-in-trade, but I can
a matter of fact, some holes would break with a
assure them that it is impossible to write a paper
less, amount of explosives by lengthening them,
for our Society, or to join in the discussion on one,
that i<=, short heavy holes; often men fail to break
without deriving some benefit from doing so, and
a 6 ft. hole that would break with the same
there is any amount of ro >m for discussion on
explosive if the hole had been 8 ft. deep ; third,
this subject as with most other underground
that the amount o f explosives required for a
subjects.
burden of 2 ft. in a 4 ft. stope will break a hole
The author is to be greatly complimented on
with a burden of 3 ft. in a 8 ft. stop e; fourth,
choosing this subject of explosives, and bringing
that with a smooth parting at root' or floor or
it before us at the present time, for he strikes at
both, a heavier burden can be broken with the
one of the glaring instances o f waste, one which
same explosive than if there were no parting, for
is as much the fault o f the managerial staff, as of
the beam is only partially fast at the ends ; fifth,
the workers.
that the beam of rock can be broken with less
The cost of explosives per ton mined, is much
explosives if the bottom end of the bench has
too high, especially for the amount of rock broken
loom to splinter or tear, instead of breaking off
per machine shift. I do not think that many of
s h o rt; all benches should be longer than d rille d ;
our deep level mines are breaking ground at
sixth, that a bench 8 ft, x 5 ft. of four holes, can
under 20 lb. of explosives per fathom, and many
be broken with less explosives than a bench
are not getting more than half a fathom per blast,
6 ft. x 6 ft. of four holes, the holes being of the
which means, say, eight holes per fathom. I am
usual diameter in use here, for not only is the
o f opinion that in these same deep level mines
explosive in a better position to do its work, but
with a stoping width o f 54 in. and over, four
the bench is weaker although the amount of rock
holes properly placed and of sufficient depth, say,
is grea ter; seventh, that except in very tight
a 5 ft. bench 8 ft. long, will break about a
holes gelignite breaks the beam out in better
fathom of ground, and not require more than
fashion than gelatine w i l l ; a hole with 3 ft.
20 lb. of explosives, so I do not think the author
burden in a 6 ft. stope is a tight hole in the rock
has brought his paper before us any too soon.
I am used to. I agree with the statement that
As he points out, econom y of explosives can be
an 8 in. charge in a 1^- in. hole with a burden of
carried too far, because what we liave to look for
36 in. is correct, when an 8 in. charge in a 1 in.
is the resultant economy, or econom y in total
hole with 24 in. burden is correct. M y treat
cost per ton broken, in the same stopes. Take
ment of this as a beam gives the same re s u lt;
for example a stope o f 60 in. width ; half a
the weight of explosive is as the square of
fathom per machine shift being broken equals
the diameter of the holes, and the square of
7-5 tons, machine costs 14s. per shift, say, 2s. per
the burden is in the same proportion, viz.,
ton, explosives at 20 Jb. per fathom, equals 10 lb.
2 ’ 25 : 1 ; this holds good for the same place only.
I f men could be trained to b,-eak the fathom with
The suggestion o f the author’s that the pressure
four holes, we could afford to use more explosives
o f the gases escaping along the holes has some
if necessary, for Is. per ton in machine costs
rupturing effect is, I fancy, quite correct, for so
would be saved, besides halving the cost o f wages
long as the pressure is greater than the cohesion
for drilling the g rou n d ; so that it can be seen
of the rock, so long will the gases rupture the
that those men who use machines drilling light
rock, and as over heavy charges are the rule here,
holes, so as to save explosives, are progressing
we break the collars of the holes even when the
backw ards; also from the above example it can be
holes are deeper than Messrs. Daw lay,dow n as
seen that the m ining companies can afford to pay
correct.
I am afraid if we were to use only
good machinemen more money per fathom than
the proper amount of explosives nccessary to
they can pay to poor men, for large cheques are
break the quantity o f rock we do, that we should
not always a measure of loss to a company, but
not break the rock, owing to drilling on too
may be a gain.
short benches, giving wrong direction to the holes,
In dealing with rock breaking in stopes, I use
and popr charging. I find the utmost difficulty
the rule for beams, with slight modifications. I
in getting men to understand how much or how
treat a bench of rock as a beam fast at both ends,
little ground they may have on a hole, and until
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they know this it is useless to try to get refine
ment in weight of charge. For this reason men
who have proved themselves to be good rock
breakers should be put to supervise a certain
number of rock drill runners, pointing out the
holes and fixing the charges, as proposed in m y
recent paper, “ Notes on Rand M ining.” I do
not think that the enlargement of holes takes
place before the gases commence to move or are
condensed.
The reason why a cut comes best when the
holes meet, is because of the cone which is thus
fo r m e d ; if it is thought to be due to a pressure
surface being formed parallel to the face of the
drive, how is it that in so many cuts the front
portion of the holes come, and the bottom s are
left to be blasted again % I consider the cut is
brought by the backward pressure of the gases
on the cone, the force of the explosion being
straight back and not along the direction of the
holes. W hen the collar of a stoping hole is shot
off backwards, as happens now and again, what
causes it 1 The reason is that although there is
no pressure surface parallel to the front, the gases
exert so great a friction pressure that they grip
the rock and tear it off, projecting it backwards in
the line of the hole.
The example of econom y of proportioning
depth and diameter o f hole to height o f bench of
rock is contrary to practice ; it is not necessary
to use anything like the amount of explosives for
the 6 ft.'h o le ; why use 3£ ft. of explosives in
this hole 1 W ith the
ft. hole there is 70% of
the length left for tamping, and in the 6 ft. hole
there is 42% of the length left for tamping. I do
not consider it at all necessary to use the stated
amount of explosives, for if 12 in. in the 3^ ft.
hole broke off the other 2J ft., I think more than
2 ft. would be broken in the case of the 6 ft.
hole, due to the back pressure along the hole; and
I think Messrs. D aw are wrong in saying that
there must be the same length of vacant hole in
each case and, as a matter of fact, in their tables
they say differently.
A s to increased amount of drilling from higher
pressures I plump for longer holes in most stopes,
as longer holes are the cheapest way of getting
extra rock, and I consider the author deserves
credit for his advocacy of long holes. _ I quite
agree with him that it is best to distribute the
charge in light holes by interposing tamping to
avoid bull-ringing; as to the danger of doing so,
I have not noticed it ; of course, I have many
times seen explosives left in the bottom of holes,
but have never noticed it where an extended
charge has been used.
There are several causes for explosives being
left in h oles; not being tamped properly; one
hole breaking away the collar of another and

taking the fuse and detonator with i t ; getting
the second oc later cartridge fast, and forming an
air space; front holes being cut out by back holes
going first, either through not spitting the front
hole or making a mistake.in length o f fuse. I do
n ot think the author need worry about extended
charges being bad practice, it is a very common
practice, and is no more dangerous than firing a
missed hole through the stemming, which has to
be done every day.
I favour N o. 8 detonators for machine hole
charges, as I think the higher initial detonation is
worth at least as much as the difference of price
between No. 8 and N o. 6.
I do not favour the primer being put on top of
the charge, I think it should be nearer the centre
r.f the ch a rg e; during my short mining career I
have seen many holes charged with the detonator
well in the charge without any fear of the
explosive “ burning,” as we use the term, if this is
feared, the fuse can be protected. I always like
to see a charge well stemmed, and do not believe
in the exhortation to “ gently press the charge into
the hole.” I like to make sure there are no air
spaces l e f t ; the manufacturers of the explosives
used in these mines can take credit to themselves,
that they produce an article that will stand a
great deal more punishment than any man is
likely to give it with a wooden tamping stick.
The explosive should be tamped down and made
to fill the hole, the detonator placed near the
centre of the charge, and the tamping tamped
down hard, if this were done there would be less
accidents from explosives by drilling into old
holes. The best diameter to^ finish off the different
classes of holes is as great a problem as any, it
depends so much on the nature o f the rock, the
place, and the burden.
The author gives an example of a hole o f 6 ft.
depth, 1^ in. diameter, with 3 ft. burden, and
allows five sticks of gelatine ; now, in the ground
that I am used to it would take double that
amount of explosive to break that burden ; in
the one case 1^ diameter is sufficient, in the other
it is advantageous to chamber slightly ; in the
ground I am speaking of, it is good practice
to drill the holes about 8 ft.' deep, as it only
takes about the same amount o f explosive to
break the burden; I attribute this to the extra
length of hole which, allows a greater weight
and length on the collar end of the holes, thus
retarding the rush o f the gases backwards and
forcing them to exert greater pressure on the
lower part of the holes. In the shorter holes,
with this- large amount o f explosive, the top end
of the charge is much nearer the collar of the
hole, and on explosion, the gases have a very
much shorter distance to travel, and. as there
is less weight on the collar end there is a socket
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le f t ; it is noticing these things that makes mes
agree with the author’s idea that 1he gases!
escaping along the hole, have a rupturing effect.
There is as much diversity in the work that the
holes have to do, as there is in finger prints, and
for that reason any rules that may be g ot out
must be very liberally interpreted. I cannot
suggest anything better than to utilise the good
rock breakers as supervisors over machine runners.
As to the place for the explosive, I take the
expression, “ get the explosive to the bottom of
the hole,” to mean, leave no air space under the
charge and do not allo w the charge to lie slack.
As to the lim it o f depth o f holes, different
mines must decide for them selves; I know that in
roofing, or in lifting bottom, 14 ft. holes are very
good with from 5 ft. to 8 ft. burden ; in 8 ft.
stopes^ 10 ft. or 11 ft. holes would be good, and
in 36 in. to 42 in. stopes with machines, say, 6 ft.,
but with a smooth foot and hanging, then the
holes may with advantage be drilled up to 8 ft. •
the depth of holes depends a great deal on the
ability of the miner to balance them properly.
In machine work especially, econom y of
explosives is not the only thing to look for : it
is not meant that more explosive should be put
in a hole than is necessary, but as the author
mentions, explosive is only one item of cost,
maintenance and labour being much greater.
The determining factor must be, cost per ton
broken, so I think we must increase the length
and burden, instead of decreasing the diameter of
hole. A 48 in. hole will not break as much rock
as two 36 in. holes, given the same quality of
judgm ent in planning the h o le s ; with decent
judgment, 48 in. holes pay better than 36 in. holes,
where the longer holes are suitable. The author
shows sketches, and mentions several times, that
the rock is broken at an angle of 45° from the
hole, or an included angle o f 9 0 °;' but I find the
angle is different for different explosives ; with
gelatine, we_ generally get- an acute tria n gle;
gelignite, it is more parabolic; gunpowder, more
of a segment of a circle ; these different forms of
break being due to the different speeds of com 
bustion.
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chambers, they try to prove that because there is
the same pressure area, the explosive required to
fill the latter chamber will do the same amount
o f work as would double the amount of explosive
in the first or larger chamber ; they depend on
the laws o f fluids for their reasoning, but trial is
better ; the 86% loss of efficiency is forgotten,
and it goes without saying, that the loss by escape
of gases by holes and fissures, the absorption of
heat by the rock, etc., etc., w ill be practically the
same in both chambers, and as P. V. approximately
remains constant, P. will be greatest in the
chamber carrying the largest amount of explosive,
because the volume of gases will not be decreased
so quickly ; it is to help to prevent the loss of the
gases that I advocate that holes should be well
tamped.
Messrs. Daw tell us that it would take 12 in
of explosive in a hole of 1 in. diameter, 18 in.
deep, with 12 in. burden, to break; they also tell
us that the same explosive will break a hole over
4 ft. deep, with 3 ’5 ft. burden; I should not like
to be forced to prove it true. I do not think they
carried the experiments on ice far enough, having
proved what most boilermakers know, that if the
circumference of a hole to be punched is increased
the pressure necessary is proportionately increased;
if they had gone farther, they would have found out
something else, that is, if the free face had been
increased, the pressure required would have been
less; the test with the 4 in. free face gave indica
tions of it, but they did not follow it up, which is
to be regretted, for most of us know that greater
burdens can be broken by the same quantity of
explosives in a high or wide stope than in a
narrow one, as the author points out.
In dealing with the pressure o f nitroglycerine
on detonation, it is given as 12,000 kilos per
square centimetre, or about 25,000 lb per square
inch, is this a misprint or a mistake ? A square
centimetre is about £ of a square inch.

Prof. J. A. W ilkinson ( Member o f Council)
then read the follow ing :—
T H E G ASE S R E S U L T IN G F R O M T H E U SE
O F H IG H E X P L O S IV E S .

In the four-hole bench, I should blast the
hole nearest the parting first; with the author’s
(R ea d at November M eeting, 1 9 0 8 .)
system o f drilling it would be the reverse. I
should use the same size drills for finishing the
By Wm. C u l l e n (Past-President).
holes in the different sized stopes mentioned,
DISCUSSION.
balancing the holes to the best o f m y ability.
j
The author mentions that if we used a different
Dr. J. Moir ( Vice-President) : I notice two
shaped hole we could save nearly 50% of the ex
mistakes, both being the reversal of the formulae
plosives; I do not believe it, for several reasons,
CO and C 0 2
This occurs (1) in Table II., p.
n° r ^o Messrs. D a w ; although they try to prove
146, and (2) line 17 of p. 148.
that it is so, they cover themselves by saying it
The main point of novelty in the author’s paper
does not always happen ; in the example o f the
is the use of very large quantities of explosive in
12 m. x 12 in. x 2 in. and the 12 in. x 12 in. x 1 in.
each blast— -40 lb. or so as against the 10 or 15
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I used in my 1905 experiments.'*' The author’s
fumes were thus very concentrated in comparison
to mine, so that Dr. W eiskopf’s determinations of
CO are relatively more accurate than mine, and
the ratio of CO to C 0 2 is now quite definitely
known, instead of being roughly surmised as I
had to do in those earlier days.
The few analyses of mine air before blasting
here given are very striking, and I wish the
author would publish the rest in his possession,
also the details o f the oxygen determinations'
obtained in course of this work : there are
extremely few ■oxygen determinations in the
B and mines available, and if we had some more,
we might be able to discuss the problem of con
sumption of oxygen by iron pyrites, which is so
striking in Cornwall.
By the way, the author lias not as yet found
any explanation o f the formation of CO and the
absence o f excess oxygen. May I suggest that
the CO is possibly due to the imperfection of the
mixture of collodion cotton with nitroglycerine
in the explosive ; it is known that “ cotton ” by
itself, gives off plenty of CO, and it is easy to see
particles of unmixed cotton in all locally made
explosives. It is, of course, possible that even
when perfectly mixed, the two ingredients explode
separately, and give their characteristic gases CO
and 0 2 side by side, and the temperature of
explosion is so high that these cannot combine.
As bearing on this we have the author’s statement
that the wrapper of the explosive is not even
burnt when the cartridge is detonated; if this be
really so, it becomes quite likely that when blast
ing gelatine or gelignite is detonated, it is really
only the nitroglycerine which explodes and the
cotton, the w ood fibre and the nitrate of soda are
only either burnt or scattered. Thi_s eurious
hypothesis certainly explains the author’s new
facts all right, and, besides, becomes not so
im probable when we consider how extremely
sudden the explosion o f nitroglycerine itself is.
The other new point in the paper is, that the
occurrence o f C O in blasting, is not due to bad
handling on the part of the miner, but is an
intrinsic property of the explosive itself. The
care taken in the author’s experiments, shows this
quite clearly, and I, for one, am glad that the
miner has thus been exonerated. Still, as Mr.
M cArthur Johnston says, this research calls
loudly for a reformation in the explosives now in
use.
I ought to mention that I have seen Dr.
W eiskopf’s apparatus, and that it is the completest
I have seen, and that— assuming the correctness
of the calculations— there is no possibility of
serious error in the results.
I hope that Dr.
* See this Journal, vol. vii., Sept. 1006, p. 70.

W eiskopf’s contribution will be ready soon, when
these results can be discussed to better advantage:
Finally, I have something personal to say.about
the author’s references to mine ventilation on
pp. 148 and 149. I have no desire to gloat over
his vindication of my work of 1902 in this field—.
work done under extreme difficulties, with faulty
apparatus such as post-war rubber tubing, and
in the absence of essential information about the
nature of the samples analysed— but I must say
that I think the author might have more definitely
referred to the way in which he traduced my work
and reputation in 1903. Has he forgotten that
he called my work “ moonshine,” and how the
other illum inati of the Rand rejoiced over his
trouncing of the poor newcomer 1 I bear no
grudge in the matter at all, but I am amused at the
author calling on the remains of these illum inati
to “ look at this from a broad, as well as from
the individualistic, standpoint.”
The follow 
ing quotation is I think quite apropos, here :—
“ There are indeed countries in which the average
level of intelligence sinks so low, that the inhabi
tants come to hate, not merely genius, but even
talent.” Really, it is quite useless to appeal^ to
such, for “ a genuine anxiety to get at facts”they cannot do it— and when such people accuse
me of bias or prejudice, I do not care.

Mr. J. W hitehouse (Associate) :
Before
making any remarks upon the author’s paper, I
would like to say that we are greatly indebted to
him for bringing forward this most important
subject relating to ventilation, and for the
valuable information he has given us.
Together with Mr. J. T. Mitchell I have gone
carefully through the paper, and we beg to offer
a few remarks thereon.
The author’s paper has two main objectives : —
(1) To demonstrate the impurities existing in
mine air as the result of using explosives. (2)
To suggest means whereby the formation of these
impurities may be reduced to a minimum ; thus
improving the hygienic conditions, and also the'
economic working, of our mines. A t the same
time he naturally refers to ventilation in general.
The paper is confined chiefly to the genera
tion of CO and C 0 2, and the ratio of the
quantities of these two gases to each other, but
the presence of nitrous fumes is also referred to.
• With regard to the last named gases, he says,
“ no trace of nitric peroxide was found in any of
the samples, though we would not be justified in
asserting that it was not formed. I think myself
that it must have been formed in every case.”
W ith this we agree, and on referring to the paper
read by Drs. Macaulay and Irvine in 1906, we
find it there stated: “ O f the 40 deaths the records
points to nitrous fumes as having been the cause
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of death in ] 7 cases, in at least 8 of which the
made for the quantities of these gases present in
diagnosis is definitely stated to have been con
the air before blasting. I f this is done it w ill be
firmed by post-mortem examination.” Again, we
found that in five cases with sand tamping,
would state that out of a set o f 15 samples of air
better results were obtained than with the clay
taken from certain mines along the reef, N 20 4
tamping, n am ely:—
was reported as present in two o f them, whilst it
N o. 4b
1— 10-3
was reported as present in six samples of air
No. 5b
1— 9-0
taken from faces immediately after blasting.
N o. 12b
1 — 8-3
Coming now to CO and 0 0 2, in view of the
N o. 13b
1— 9-7
author’s statement concerning the almost universal
N o. 14b
1— 8 7
presence of CO, it may be interesting to note
■We venture to express some views on this
that from 13 samples of mine air in which the
subject, though they are rather opposed to those
CO was determined, 10 samples (77% ) gave
of the author. It would seem that in the use of
definite quantities of CO and three gave nil. The
the high explosives with which we have to deal
follow ing figures may be of interest to members
in these mines, what is required is a tamping
of this Society, and may elicit corresponding
which will efficiently serve for the momentary
figures from others. O f a series o f samples taken
confinement of the gases. That we do not depend
in certain mines :—
upon the friction o f tamping with the side of the
25 gave an average o f
...
0 ’301% C 0 2
hole is clear, since it is well known that water
11 of these 25 gave an average of
0*517% C 0 2
forms a good tamping. This is due doubtless to
13 weie analysed for CO and of these
the incompressibility o f the water, and comparing
10 gave an average.of
...
0 008% CO
clay tamping with ordinary sand tamping we
3 gave
...
nil
reckon the latter is as incompressible as the
Now, the author says he holds “ rather extreme
former. For a lower explosive, possibly, the clay
views ” with regard to tamping, and he. compares
tamping might give better results on account of
clay tamping with ordinary sand cartridges, and
its closer nature, and therefore lesser permeability.
is inclined at present to recommend the use of
It has been said, we believe, that on at least
the former. This matter having been brought
one mine a considerable saving has been effected
forward by him in his evidence before the Com 
by the use of clay tamping, but failing the pro
mission, we carried out certain tests extending
duction of definite proof o f the extent to which
over some three months with special clay tamping.
such saving is due to clay tamping, we are
The object aimed at was to get a more perfect
inclined after due trial to attribute it to other
explosion with the clay tamping, and consequently,
causes— increased efficiency of white and coloured
( ] ) Less vitiation of mine air. (2) More en?rgy
labour. If there be such a saving, it is strange
directed to doing useful work. We would here
that a larger number of mine managers have not
state that the test had every advantage in favour
been able to discover it.
of clay tamping as the cartridges were carefully
W ith regard to the use of fuse or electricprepared on the surface, and the miners w illingly
conductors for firing holes, we think that the
used them, since it saved them trouble and a
nature of our blasting operations will make the
certain amount of a boy’s time, so that the
use of fuse preferable, except in the case of cut
personal antagonism so frequently displayed to
holes, for which use alone it may not be considered
wards innovations was entirely absent. We failed
worth while introducing electric firing. W ith
to obtain the predicted improvement.
regard to the fuse itself, however, there is room
In Table II. of the author’s paper he quotes
for improvement.
figures to support his ideas.
We admit the
The author’s statement with regard to the
particular figures given there are in his favour,
blasting gelatine used in experiment 13 is
but the percentage of C 0 2 in experiment 16b is ' particularly interesting, and we trust his efforts
obviously abnormally low when compared with
to produce an explosive such as he is aiming at
other samples taken under similar conditions,
will be crowned with success, both to his benefit
and it cannot be taken as typical for comparison
and to the benefit of the mine workers.
with 15b.
The question of ventilation is of vital im port
•
an averaS® ° f the experiments quoted
ance to the industry, and this importance is
in la ble I., where ordinary saiul cartridges were
increasing rapidly with the greater depth at
used, 0-808% CO, and 6'08% of C 0 2 are
which work has to be carried on, and the increased
obtained I his brings the ratio o f these averages
tonnage to be mined. Mine managers doubtless
with sand tamping to praotically the-same figure
recognise this, as is evident from the various
as that obtained with clay tamping in Table II.,
schemes installed and being installed — for
and m some cases even better results were
example, a Sirocco fan of 300,000 cub. ft. capacity
ainec. Again, in Table I. no allowance is
on the East Hand— and these are decided indica-.
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and after tube mills down to + 200 we find the
totals to be exactly the same within lim its of
error. This means that relative efficiencies have
to be based on the — 200 product. Again as
difference in extraction on — 200 sands and
elutriated slimes is 5|% , it is clear that one
separation at least must be made between these
products for the purpose of comparing relative
efficiency of stamps and tube mills with reference
to power consumed. It would be peculiarly
The President: Y ou will rem em ber that
interesting at this time if the author would be
when Mr. Cullen read this paper he promised
good enough to give us the comparison o f crush
that there would be some other papers on the
ing figures, reckoning the - 200 sands, as he
subject, and amongst these he mentioned one by
suggests, at 0'00 25 in., but taking the slimes at
Dr. W eiskopf. We hope to have that paper read
0'001 in. which would, I believe, give a fairer
at one o f our first meetings at the Transvaal
value for the exposed surface.
University College, and it is in connection with
In this comparison, if the rock be not hom oge
that paper that the facilities for demonstration
neous, the fact that the battery gets most credit
will come in, because Dr. W eiskopf I understand
from the friable and slime yielding minerals can
wishes to illustrate his remarks by means of a
not be overlooked, as has been done on the Rand
demonstration.
in some cases. W hat goes to the tube mill must
evidently have been harder or tougher than the
G R A D IN G A S S A Y S A N D G R IN D IN G
rest of the ore— some little selection has been
E F F IC IE N C IE S .
done in most cases.
From the point of view of extraction, too, in
( Read at December M eeting, 1908.)
some cases this consideration is o f importance.
For example, in the case of one ore, the residue
B y A r t h u r Y a t e s , A .I.M .M . (Corresponding
o f - 90 material after cyaniding the sands from
Member o f Council.)
a “ 700 ” screen was as high as 1 dwt. If, how 
ever, the same sands be all ground to pass as
DISCUSSION.
- 90 material the residue is only '6 dwt., with
identical treatment as far as possible. This tends
Mr. H. A. W hite (M ember o f Council) : The
to show that the coarse stuff reground in tube
author of this interesting addition to available
mills to pass a “ 90 linear ” screen will give a
data on an important and much debated question
lower residue than a similar grade of material
deserves our heartiest thanks for the completeness
yielded direct from the battery. This supports
of the figures given. It is very evident that a
the suggestion of selection in the battery and
large amount of careful work has been done from
perhaps indicates why the author cannot use his
which his company should reap considerable
efficiency factors over periods where milling con
benefit in the future in addition to that gained
ditions are changing, and his views on this point
already.
would be interesting. It would also be instruc
A t the very outset it is evident that the ore he
tive if the author would give us the temperatures
is dealing with is vastly different from our
of pulp entering and leaving his tube mills as
average banket inasmuch as a far higher pro
some peculiar results have been obtained on these
portion of the gold is inaccessible to cyanide, even
fields. In certain cases the rise in temperature
in the slimed pulp, and a much larger amount of
observed accounted for much more energy than
silver is present. I t seems that some of the gold
the estimated horse power used,- and though
may even be as fine as molecules, and perhaps
suggestions as to oxidation o f F eS2 and rise o f
the author may give u§ further light on this
temperature due to wetting of larger quartz
point. In any case, it is clear that the out
surface might be made, I believe that it has
standing difficulty caused b y consideration of the
since been discovered in some instances that the
finer particles here is greatly aggravated in a case
horse power was under calculated.
where the difference in extraction on + 200 and
One lesson is conveyed in powerful form by
- 200 sands amounts to 10%. The commercial
this paper, which should be taken well to heart
estimate of useful work in this case demands the
in this district. I refer to the results quoted for
most rigid determinations where they are most
slimes treated in the sands tanks, and for sand
uncertain, and a compromise suitable for our con
treated in the slimes plant. The first portion of
ditions would be futile in such a case. This is
this lesson has over and again been emphasised
strikingly exemplified in the July 20th samples.
by our members, and in particular by Mr. J. R.
Taking the sum of the efficiency numbers before

tions that the matter is being tackled. It would
seem, however, that the question has not yet
generally received sufficient attention. It is only
by the systematic circulation of large volumes of
air through our mines that we can hope to render
noxious gases harmless, and keep the air in such
a condition that both skilled and unskilled
workers can put forth their best work.
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W illia m s, and yet to-d ay m an y plants, in

fact

nearly all now at work, partly neglect it.

Recently Mr. Caldecott has arranged some
appliances to reduce to the commercial lim it the
slimes sent in to the sands treatment tanks, and
I am convinced, especially where very, fine
grinding is required, that such methods will be
absolutely necessary. The second portion o f this
lesson should give pause to certain “ all slim ing”
enthusiasts who have not yet comprehended that
conservative fact o f the difference between
“ - 200 ” sands and slimes and who so readily
take umbrage when this is pointed out.
In conclusion, I would like to congratulate the
author o f this valuable paper, and our Society
upon its choice of a Corresponding Member of
Council.

The P resid en t : I am fem inded that this is
our first meeting in 1909. • I wish to extend the
heartiest good wishes to you all for a very happy
and successful year. I may say that the attend
ance at this meeting is one o f the best we have
had for some time, and I hope it is a happy
augury for the attendances to come.
The meeting then closed.

Contributions and Correspondence,
N O T E O N A N E X P E R IM E N T A L , P RO C E SS
F O R P R E C IP IT A T IO N O F G O L D
FRO M C Y A N ID E S O L U T IO N S B Y M E A N S
O F “ D E C O L O R [S IN G C H A R C O A L .”
As has been shown in a previous note, this
variety of carbon takes lip 2% of its -weight of
gold in an alkaline medium, and 4'7% in an
acid medium.
Alkaline Treatment.— A vat of wood or of iron,
painted with something which will withstand
cyanide, of J ton or greater capacity, is erected
by the cyanide tanks and filled with the goldbearing solution. From its known contents in
gold the calculated quantity o f the “ decoloi'is:ng
charcoal ” (Entfarbungskohle, from the Stassfurt
Chemical Works, 50 kilos of which have been
sent to the Mines Trials Com mittee) is weighed
out into a suitable bucket (taking a slight excess),
thoroughly mixed into a paste with a little of the
cyanide solution, and the paste thrown into
the vat, the bucket being rinsed out with the
liquid. The whole is agitated for 20 or 30
minutes when the whole of the gold should be
precipitated. The progress o f the precipitation
should be checked by assaying the liquor.

|

2.99

A cid Treatment.— :This is the same except that
the cyanide solution is acidified with dilute
sulphuric acid in the vat until it ju st reddens
litmus. The advantage is an econom y in charcoal.

Separation o f A uriferous Cliarcoal.— This is
done by filterpress, turbine, or vacuum-filter. The
latter is preferable from simplicity. The pump
(actuated by a K orting’s steam injector) used in
the dye industry is best. It is described in
W urtz’ B ictionnaire de Chimie, 2nd supplement,
p. 1287. The, filtered liquid is taken to the
storage tanks, neutralised with lime or soda (if
acid treatment had been used) and made up with
more cyanide as usual.
Should this process prove a success, a methodi
cal treatment using three sets of carbon filters
can be installed, so that only the first is saturated
with gold and is w orked.u p by incineration, and
the fresh charcoal always forms the third filter.
Incineration o f A uriferous Carbon.— The moist
carbon is spread in thin layers on deep trays of
malleable iron, nickel or unglazed earthenware to
dry. The waste heat of the muffle is employed for
this. It is then incinerated in a muffle similar to
that used for porcelain. -A cherry-red heat suffices.
Great care must be taken to avoid dusting. The
brown ash is melted up with borax, sand, and
soda as usual. The bullion thus, directly obtained
is remarkably pure.
Sept., 1908,

P.

de

W

il d e .

M A N U F A C T U R E O F C Y A N ID E .
In a book called Complete Practical Treatise
on Acids, Alkalis and Salts (T. Richardson and
H . Watts, vol iii., 2nd edition, 1867, p. 61, etseq.)
I have found a complete description of a process
by Possoz and Boissiere for making cyanides and
ferrocyanides by the action of atmospheric
nitrogen on a mixture of w ood charcoal and
potassium carbonate kept at a very high tempera
ture.* A full description of the furnace used is
there given. The process was tried on a large
scale at Newcastle b y Messrs. Bramwell and
Hughes, but owing to unforeseen difficulties had
to be abandoned. Nevertheless, in those days it
was not known that Siemens’ furnaces can produce
high temperatures economically, and secondly
that the excess carbon from this process can be
utilised, viz., as a gold precipitant
This com
pletely changes the aspect of the question, and I
think I am not mistaken in saying that by the
adoption of such a process the costs f o r chemicals
of the cyanide process can be cut down to 3d.
Surely this is worthy of serious consideration.
N ov. 26, 1908
P. d e W i l d e .
* Process tried on the Band last year.—J.M.

Reproduced by Sabinet Gateway under licence granted by the Publisher (dated 2012.)

240

COLOURED W RAPPERS
E X P L O S IV E S .

FOR

Could any of the readers of the Journal
kindly infoim me what objection there would be to
having all dynamite and gelatine cartridges done
up in red paper wrappers, instead of white, as
at present. I am not aware whether this has
been considered before, but it appears fo me
that as quite 80% of the ore being mined is
very similar in colour to the white wrappers in
use, the provision of red wrappers would to a
great extent obviate the overlooking of loose
cartridges, which frequently get mixed in with
the broken ore, and are a continual source of
danger and waste.
Bulawayo, 14th January, 1909.
H. T. B r e t t .
[A copy of tbe foregoing letter has been sent
to a number o f consulting engineers for their
remarks on Mr. Brett’s suggestion, and we have
been favoured with the follow ing replies.— E d .
C

om
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.]

I am in receipt of your letter of 26th inst:,
covering copy of a letter received from Mr. H.
T. Brett, Bulawayo, and w'ould state that I con
sider Mr. Brett’s suggestion an excellent one
and worthy of adoption : A distinctive coloured
wrapper would facilitate tbe detection of unex
ploded cartridges in the broken rock underground
and much more so on the sorting tables.
W. W . M e in .
Johannesburg, 27th January, 1909.
W ith reference to your letter o f the 26th
inst., enclosing copy of a letter from Mr. Brett,
regarding the use of coloured paper wrappers for
gelatine, I consider that Mr. Brett’s suggestion
is a good one and well worthy of consideration.
The'use o f coloured wrappers would enable the
shovellers underground to easily pick out from
the broken rock unexploded cartridges, which, in
the existing white wrappers, are almost unnoticeable. These unexploded cartridges are a source
of danger, not only to the shovellers themselves,
but also to the men employed in the sorting and
crushing stations, the mill, and, by. reason of
their occasionally being found in the coal, in the
boiler house also. The best colour which could
be adopted for the wrappers naturally would be
that which presented the greatest contrast to the
rock mined. Thus, in our gold mines, where the
rock is, generally speaking, of a greyish colour,
red probably would be the best all round colour
to adopt. In coal mines, on the other hand, red
would not show up well against the coal, and I
prefer to use white wrappers.
J.

H

arry

Johannesburg, 28th January, 1909.

J

o h n s.

Referring to Mr. Brett’s suggestion re use of
distinctive wrappers for dynamite cartridges.
A nything that tends to reduce the risk of acci
dents with explosives deserves serious considera
tion. I f this question is referred to manufacturers
through proper channels, they will, no doubt, be
willing to take it up, and to decide by trial the
most effective form of wrapper, whether of
coloured or patterned paper. The dynamite
cartridge should be as conspicuous as possible,
and readily distinguishable from tamping cart
ridges made up with pink or white newspaper.
The careless habit of leaving tamping cartridges
about the workings, tends to make the miner
less attentive than he ought to be to stray
explosive cartridges.
C. B.

K

in g s t o n .

Johannesburg, 29th January, 1909.
W ith reference to the cartridge wrapper. This
is a question that you should be advised on by
the several managers at the mines. I do not'
think it matters very much whether the wrappers
are white or red. The point is to improve
supervision and prevent loose cartridges getting
mixed in with the broken ore.
H

y

. Stu art

M

a r t in

.

Johannesburg, 30th January, 1909.

TH E

USE

OF

THE

VACUUM

P U M P IN

T H E C Y A N ID IN G O F SA N D .
B y W . A.

C aldecott

(Past-President).

The use of the vacuum pump in cyaniding is
as old as ,the first introduction of the cyanide
process on these fields by Mr. J. S. M acArthur in
1890,* but of late years the m ethod o f vacuum,
filtration generally has had far more attention
paid to it than at any previous period.
Various old sand plants on the Rand were fitted
with, small vacuum pumps connected with the
leaching vats, but this practice for some time past
has not been general. A t the jo in t Simmer DeepJupiter plant, which has ten 50 ft. sand leaching
vats, a large vacuum pump with a capacity of
420 cub. ft. of air per minute was installed, but
being somewhat large has since been replaced by
one of a quarter the size. The results proved so
satisfactory that the practice will now be adopted
on other plants, as the cost of installation and of
power for operation is small.
In installing a vacuum air pump, it is con
nected with the upper portion of a receiver,
* See this Journal., Dec., 15)08, vol. ix,, p. UD5.
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whilst a plunger pump for the solution is con
nected with the lower portion of the same vessel,
or if the nature of the ground permits of it, a
pipe from the bottom of the receiver may be
carried down to dip below the solution level in a
small vat placed about 30 ft. lower. In the
latter case solution entering the lower sump by
the pipe from the receiver is re-elevated to the
boxes by a centrifugal or other pump. N o brass
fittings should be em ployed in any of the above
pumps.
Each leaching pipe from the sand vats is
connected with the receiver by a short by-pass
pipe fitted with a valve, but when leaching is
proceeding freely, as in the earlier stages when
the surface o f the sand charge is still covered
with solution, the vacuum pump is not used, and
the full flow of solution under the natural action
of gravity proceeds direct to the boxes. When,
however, the rate of leaching falls off, the con
nection to the receiver is opened, and the air and
solution pumps started. The former maintains a
vacuum of, say, 10 in. o f mercury, whilst the
latter removes solution continuously from the
receiver and delivers it to the boxes
This
operation is continued for an hour or two after
the charge is drained, so as to draw down air
into all the interstitial spaces in a way which,
owing to capillary attraction, is practically
impossible in the usually limited time available
for sand treatment with gravitation leaching only.
Such thorough draining and aeration is carried
out three or four times during the treatment of
a charge of sands, and with especial thoroughness
prior to discharge of the residues. By employing
two receivers, strong as well as weak solution can
be drained off simultaneously. Sand ready for
discharge, and apparently drained thoroughly by
gravitation leaching, will on application of the
vacuurn pump yield a strong flow of solution
amounting to several tons per charge, of which
the gold contents would otherwise have gone to
the residue dump.
°
The advantages derived from the foregoing
practice are fairly apparent, but may be specified
as follo w s:— (a) The time required for the
passage of a wash througii the charge is much
reduced; (6) owing to the small percentage of
moisture, say, 9%, left in 'the sand after each
draining dry and aeration with the vacuum pump,
very little gold-bearing solution is left to mix
with and raise the value of the next wash, so that
e leachings are soon reduced to a minimum
value, and a less volume o f . wash solution effects
a more thorough removal of dissolved gold present
n by the existing usual p ra ctice; (c) the
amount of moisture discharged with the residues
is much reduced, and (d) the aeration obtainable
aunng treatment accelerates the dissolving o f the

241

gold by supplying oxygen to the solvent solutions.
Besides its use- in the leaching vats proper a
vacuum pump is of obvious assistance in the
speedy removal o f water from a collected saud
charge, or of solution where sand is settled from
a sand-solution pulp, so' that the charge is the
sooner ready for transfer, and the collecting
capacity of a given number of vats is increased.
In the use of the vacuum pump in former times
already referred to, the main object was to assist
in the leaching of slimy and slowly leaching
charges, but under these conditions the solution
tended to travel in the path o f the least resistance,
and the comparative abandonment of the practice
was probably due to the slight benefit afforded
by small vacuum pumps under such circumstances.
A t the. present time uniform freely leachable
charges, free from slime in the interstitial spaces
between the sand grains, yield the best results
irom the application of the vacuum pump.

L IF E O F L IN E R S .
Mr. J. F. Walker, of the East Rand Proprietary
Mines, has kindly furnished me with the follow 
ing particulars of comparative life of different
sorts of tube mill lining on that group.
L ocal P roouct .

Locality I.

Locality II.

4J in.
'146'62 days.
1160
7515
,,
142-52 ,,
157-06 „
89-55
„
155'61
,,
147-68 „
121-78 ,,
111-35 „
89-0
„
145-25 ..
,128-28 "
96 14 clays.
88-16
87-20
,,
7833
„
111-30 ,,

102-88

6 in.
133 '52 days.
120-03 „
154-81 „
10618 ,,
127-46 „
147-60 „

74-94 clays.
102-55

,,

,,

107'76 clays.

Locality III.

Im p o r t e d S il e x

51 '75 days.
74-70
100 62 „
60-31 „
72-78 „
8 9 0 9 .,
2J_ in. life for 20 se's. 54-6 days.
4 in. not tried on this group.
69-57

„

The names of the firms which supplied the
material can be ascertained on application to
Mr. E. H. Johnson, P. O. Box 134, East Rand.
G. H .
Transvaal University College,
Johannesburg, Feb. 1, 1909.
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Q u a l it a t iv e A

n a l y s is .

— “ W alton and Scholtz {American Chcm. Journal,
x x x ix ., No. 7) have lately shown the value of sodium
peroxide as a reagent for opening up ores and other
refractory snbstances, their method being to deiiagrate the substances with this reagent and a metallic
sulphide. Noyes in his system of qualitative ana
lysis has also used sodium peroxide for decomposing
those substances which have escaped attack by acids
{Tech. Quart. , xvi., N o. 2 ), and for the separation of
the metals of the ammonium sulphide group (Journ.
Am .Chem . Soc., x x x ., No. 4).
The ease and rapidity with which substances are
decomposed when deflagrated with sodium peroxide,
together With the fact that when the resulting melt
is dissolved in water and filtered, a sharp separation
of the elements into two groups occurs, has suggested
that this treatment might be made the basis of a
system of qualitative analysis. The sub-division of
each of the groups thus obtained might then be
accomplished by means of the ordinary group re^The decomposition of the substance by alkali
instead of acid is therefore the essential character
istic of the method.
,
The advantages of this procedure may be stated
as follow s:—
. ,,
1 . The method can be applied to practically all

s

TABLE
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substances.
,
•2. Large quantities can be opened up with as
much ease as small amounts.
3 . A ll organic matter is destroyed.
4 . The group separations are always done under
standard conditions.
5 . A great economy of time is effected.
It may be argued that a snbstance like haematite
is not completely attacked when deflagrated with •<
sodium peroxide. This would be fatal m quanti
tative work, but is not a serious drawback when we
o n l y require to know what elements are present in
the substance ; and, moreover, the process can be
repeated on the undecomposed portion if desired
The fact that silicates, which constitute the chief
portion of the eaith’s crust, are q u i t e easy to ex
amine in this way, but require special treatment
when the ordinary system is followed, is a point
slrong'y in favour of some sueh modification as the
abo ve
It may also be said that if the substance is not
first dissolved in some solvent, much useful informa
tion concerning its nature is lost. I t seems more
systematic, however, to find out first what elements
are present, and then to ascertain how they are
combined, and to reserve this test till the end of the

65 re

;°| p

a

s

a
c3
>>
9

A s sodium peroxide attacks all materials it is
necessary to arrange the reaction in such a way that
metallic impurities are not introduced.
This can be done,by making a mixture of approx
imately one part of the substance, in the state ot
finest powder, with one part of vaseline and five
parts of sodium peroxide, and igniting it on a thick
iron plate, or in the cavity of a scorifying mould by
means of a matcli or Bunsen burner
If the metal
support is thick the heat is conducted away before
the surface can become attacked.
The excess of
vaseline used also acts as a protection to the metal.
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The substance under examination should be dry, and
the sodium peroxide used should be quite fresh, as
samples which have been exposed to the air defla
grate very badly. Too much vaseline also should
not be used, as the energy of the reaction is thereby
considerably lessened. A s a result of the action of the
sodium peroxide, every element now exists in a
definite condition'in the melt, which is independent
of the way in which it was formerly combined.
The melt is now dissolved in water and filtered,
when a sharp separation of most of the elements
into two groups is obtained. The soluble portion
contains the soda salts of the metallic and nonmctallic acids, for the most part in their higher states
of oxidation, together with those oxides of the
metals which are soluble in an alkaline solution.
The insoluble portion contains the oxides, peroxides,
and carbonates of the metals, any insoluble soda
salts, and possibly a portion of the substance which
may have escaped attack. A few elements like lead
will be fonnd in both portions, but this occasions no
difficulty.
It must be noticed, however, that the results
obtained by extracting the melt with water are not
always the same as those obtained when a solution
of the metal is precipitated with sodium peroxide.
For example, on extracting the melt, titanium finds
it way into the soluble portion, and small amounts
of iron also dissolve under certain conditions.
Each of these portions can now be tested with the
usual group reagents, but as the groups are smaller
the recognition of the individual members becomes
easier.
On dissolving the insoluble portion in acids, a
little of the undecomposed substance may remain,
together with the excess of vaseline, but these may
be filtered out. A little phosphoric .acid, which has
not been rendered soluble by the action of the sodium
peroxide, may also be present in the solution.
Instead of testing the soluble portion of the melt j
with tlie gronp reagents in the usual way, the fol
lowing may often be sufficient
The solution is
first acidified with hydrochloric acid, when the
colours due to the formation of perchromic acid and
titanium trioxide appear. The solution may then
be neutralised with excess of soda, a little sodium
sulphide added, and then boiled. On filtering out
the metals precipitated by the sulphide, the solution
may be again acidified with hydrochloric acid, and
the sulphides of t hose metals, which form thio-salts,
filtered out. A little silica may separate here, but
tins does not in any way interfere with the ex
amination of the sulphides.
After oxidising the filtrate, aluminium may be
precipitated by boiling with excess of sodium acetate
and a little sodium phosphate. Potassium can then
be precipitated in the filtrate as cobalti-nitrite. A s,
however, potassium is sometimes present as an im
purity in sodium peroxide, this fact must not be
overlooked when testing for that element.
Sodium must, of course, be looked for in ’ the
original substance, and mercury should also be tested
for separately on account of its volatile nature.
In examining ores and minerals in the field, it is
seldom necessary to test for more than two or three
elem ents; the results, however, must be obtained
quickly, and with the aid of a very limited supply
or apparatus ; in cases such as these the method
may possibly prove of use.” — W . P. P o l l a r d —
Chemical News, Oct. 30, 1908, p. 2 11 . (E. H . C.)
N e w M e t h o d o f M a k i n g H y d r o g e n . — “ When
\vater is added to the product obtained by treating

aluminium filings with powdered mercuric chloridp
and potassium cyanide, hydrogen is evolved the
T i'el!'g f C0,VIja? letl
a gradual evolution of
heat 1 he heat evolved can be used to regulate the
rapidity of the decomposition. This method of prepanng hydrogen (which may find application in
aei on,in tics) has the following advantages
It is
very simple, the gas . is pure, and the yield of
liydioge'i‘ Svery hi-di for a given weight or volume of
7 W
n /7
a u r i c i i e a u - B e a u p r e , comptcs

MncMt.s Echdomadatres dcs Stances de VAeadcmie
7w
Netvs, Oct. 2, 1908, p. 173.

(li. ±i. u .)

D e t e r m i n a t i o n o f S u c c in ic A c id i n P r e s e n c e
oir jx E D
A c id s i n W i n e s a n d F e r m e n t e d
L i q u i d s . — “ A known volume of liquid is neutralised

by ammonia and acidified with a slight excess of
acetic acid, and then barium chloride is added to
precipitate oxalic and mineral acids. The linnid is
filtered and the filtrate is boiled ; excess of lead
acetate is then added to precipitate albumenoids,
1 •’
f 1 ,aV® ?eParated off by filtration.
In e filtrate is treated with sulphuric acid, then with
sulphuretted hydrogen, filtered and boiled to expel
excess of sulphuretted hydrogen.
To separate the
malic and succinic acids in the solution it is acidified
with sulphuric acid and oxidised with potassium
permanganate.
The succinic acid remains in the
solution which is boiled; a little potassium bisulphite
is added and a large excess of barium chloride to
remove the sulphuric acid. The filtered liquid is
concentrated, ammonia, alcoholic barium bromide
and three volumes of alcohol are added, and thus
barium succinate is precipitated. This is ignited in
a muffle, and the barium carbonate determined by
titrating with decinorinal hydrochloric acid.” — E
— Chemical News, Nov. 13, 1908, p. 245*.

(.Cj. XI. U.)

A C h a r a c t e r is t ic T e s t

for

H ip p u r ic A

c i d . __

‘ It can be applied directly to urine, and yields defi
nite results in solutions so dilute even as hundredthnormal
A few cubic centimetres of the urine in a
test tube are first treated with a quantity of sodium
hypobronnte solution, just sufficient to decompose
urea and to impart to the mixture a permanent
ye.low colour. The solution is then heated to boil
ing ; an orange or brown-red precipitate is formed, if
hipp ine acid is present. W hen present only as a
trace the solution appears sm oky and faintly'red in
colour; when present in larger quantities the solution
is rendered opaque and orange or brown-red in
colour. In either case after standing for some tinie
the solution clears up and a light, finely divided
precipitate settles. It consists of white ‘ earthy
phosphates intermixed with the amorphous orange
or brown-red solid about to be described. (Applica
tion of the hypobromite test to aqueous solutions of
other constituents of urine gave no colour effects.
j * iMowing were te ste d :— Uric, benzoic, oxalic,
and fatty acids, creatinine, acetone, aeetacetic ester,
glucose, glycogen, and leucine.)” — W . M . D e a n
Journal o f the American Chemical Society, x x x .!
No. 9. — Chemical News, Oct. 9, 1908, p. 181. ( E .H .C .)
T he
p h e r ic

P r o d u c t io n o p A m m o n i a f r o m A t m o s 
N i t r o g e n b y M e a n s o f P e a t . — '“ Attem pts

to utilise the nitrogen contents of peat have been
made during the last sixty years, but the yield of
ammonia obtained by the various processes which
have been tried shows that only about one-third of
the nitrogen c^n be thus recovered. Starting from
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an observation that a mixture of nitrogen »and
hydrogen passed over red need iron at a low neat
always produced ammonia for some time, the author
made further experiments on these lines, and roum
that the presence of oxygen and water was of import
ance.
This led to the gradual reduction of the
quantity of hydrogen, and finally to its complete
omission ; but the periodical necessity ofredn ciii^
the iron used for the pnrposes of moist oxidation led
him to employ some carbonaceous material (coke,
coal, charcoal, etc.), for this purpose.
Finally, peat was found to give the most satis
factory and rapid results, and even when ^contained
up to 807 of water it could be 11 tilised ad vantageouslj .
In tlie°meantime experiments were made to prove
the co-operation of atmospheric nitrogen,
bnjzar
carbon absolutely free from nitrogen was treated by
the process, and produced an average of \/0 ammonia
O i l the carbon consumed.
The lar^e plant erected at Carnlough, Go. Antiini,
has finally confirmed the working and results of the
process on a commercial scale.” - H . C. W o l t e m c k ,
British Association Dnblin M eeting, 1908. — Cluimwal
Mews, Oct. 2, 1908, p. 163. (E. H. C.)
M e t a l l i c R e d u c t io n P r o c e s s .— “ A new com
pany has been formed in France for manufacture of
metallic oxides by a very original process, though
only applicable for metals with a low melting point,
like zinc, tin, and lead. The molten metal falls in a
thiu stream, and is pulverised by violent impact with
a jet of steam at 2-8 atmospheres. The lmpa pable
powder tlins produced is immediately bathed in a
current of cold water, screened, collected, and dried.
Tbe metallic particles thus obtained pass rapid 1>’ ,
under the action of a s t r ^ g blast of air, through the
tlame of a blow-pipe, to tie transformed into oxide
and then drawn by anction into condensation
chambers. A ll the operations are performed m ilosed
compartments so that n o'm etal dust or oxide can
tioat about in the air of the workshop.
lh is new
invention is particularly interesting from the point
of view of hygiene in manufacture of lead.
Kevista
Minera I’Industrial dc Linares, Oct. 20. — .London
Mining Journal, Nov. 7, 1908, p. 577. (A . R . )

M ETALLURGY.
A u t o m a t i c F i l t e r - P h e s s . — “ T h e authors have
in s t com pleted tbe w orking m odel of a rotary lilfcerpress. Upon tw elve rollers a table, 16 f t. in diam eter,
revolves, being driven from a tnppct w heel, which is
in "e a r for half-revolu tion .
W h e n in gear it works
in cogs round the circum ference of the tab le, and
when free it (ills another purpose, th a t of acting as a
break 011 the tab le, and bolding it firm.
From a
pow erful skeleton over tbe table are suspended 10
pinioned wheels whose eccentrics, b y their lift and
fa ll, press a n yth in g th a t comes beneath them .
I he
principle of tlie invention is th a t the tab le, winch is
divided into 12 circnlar com partm ents for liolcling
m aterial to be treated, shall revolve by a kind 01
ratchet m ovem ent, and be clam ped tig h t for the
m om en t it is a t rest.
I t is designed so th at the ta il
in gs shall be fe l from oveihead, and th a t each com pa'rtment, as it conies under tlie feeding pipe, shall
toneh a lever which w ill allow a y i v e n q u a l i t y to
fa ll in to the vat. T lie tappet wheel com ing in to gear
m oves the tab le round, and then clam ps it as before.
T h is operation brings an em pty vat under the feed
pipe, and m oves the one which In s ju st been filled
under a pinion wheel, geared so th a t it works a disc
w ith hollow teeth w ith a circular m otion through the
stuff, and th orou gh ly disintegrates it.
W a t e r is
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forced through the teeth, and so assists tlie agitation.
Tlie next move of tlie table brings the agitated stun
under one of tlie presses, where an arm from the
crank of one ol the moving pinion wheels exei ts <1
pressure upon it of 3,000 lb. The vat and press head
are tight fitting, and there Ls a rubber lip on the vat
which ensures it being airtight the moment thepie^s
descends and prevents any of the skull oozing upward s.
It thus forms an air cushion between tlie tailings aiid
the press head. The geared wheel which works the
press is kept down by strong springs, which ensure a
steady force and at the same time minimise the risk
of a breakdown. A pressure of 3,000 lb., tbe inventors
claim to be more than sufficient to force the pulp
through the cloths, and the cyanide liquid witli the
I'old in solution is forced through the perforated
bottom of the vats into a lannder which encircles tlie
table and Hows into whatever receptacle may be
designed to store it pending treatment. The pressure
under eacli individual press only lnsts a f e w seconds
— the while the tappet wheel which moves the table
is making a half revolution, arid coming into gear
attain.
In this w ay the vat of tailings goes the
round of the table, dnring which time it is twice
washed and agitated with a revolving disc with
hollow teeth, through which water is forced, and
ei'dit times pressed. The liquid escapes through a
filter cloth. Wrhen it comes to within one compart
ment of where it was filled, a lever underneath the
table lifts the bottom of the vat Hush with the table
and an arm worked from a shaft pushes the solid
cake of tailings over the edge of the table on to the
conveyor or whatever contrivance may be designed
for the removal and stacking of the resijlnes. The
table revolves once in 40 seconds, and_ during that
time each compartment is automatically tilled,
subjected to two. washings, and agitations, and eight
pre-sin"s before being lifted up and pushed ovei the
table ^One man can easily attend to the machine,
as all he has to do is 't o see that the bearings arc
kept oiled. The estimated capacity of the press is
40 tons per hour, and it is estimated that a 15 h. p.
engine can drive it. It should not be an expensive
machine to build, as the major portion of it will consi-t of ano-le and channel iron, such as is kept in
stock on all m ines and which will only require to be
bent and shaped to lit. The cogged wheel round the
circumference of the ta-ble is designed to be put
together in segments, so that should a tooth snap the
segment can be nnbolted and a fresh one put in with
very li 11; loss of time. The inventors have had it
p r o t e c t e d under the name of the Lemon-Holmes auto
matic filter-press.” — R . _ D . Lem on and R. P.
H o lm e s.— Australian Mlnitif} Standard, Oct. 2S,
1908, p. 483. ( A . R . )
P o l i s h i n g M e t a l s f o r t h e M i c r o s c o p e . — “ To
polish metals for examination under the microscope
Mr. Robin employs alumina, which he prepares as
follows
Pure aluminium (commercial aluminium is
very suitable) is rolled rather thin and lias a some
what great natural polish. The metal is llien cut
into bands 5 mm. wide, and a bundle of them placed
in a bottle containing a few cubic centimetres^ of
mercury, which is well stoppered. A fter shaking
well for two minutes'the aluminium bands are taken
out and placed in a erystalliscr exposed to the air, or
in a large glass of water covered over to keep out
dust. The same mercury can be used again for other
operations. Alum inium thus treated when left in
I the air bccomes covered with white tufts of alumina,
which visibly enlarge. This operation, which seems
more productive in damp weather, .ceases in foui
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hours or so. W ork can be repeated until all the
aluminium bands are exhausted.
The alumina
produced, very tenuous and light, seems to give a
somewhat greater weight than that corresponding to
formation of A l 20 .,3 il.,0
(the alumina absorbs
moisture from the air so that the process is not
successful in dry air or oxygen). I t can be immedi
ately employed for polishing— that is to say, in
hydrated form.
Experiments witli this polishing
material were made at the Laboratorie d’Essais du
Conservatoire des Arts et Metiers. This process may
be useful to metallurgists and micrographers.
Another method to treat the aluminium bands is also
described in lievvc de la Metalhirgie of October.” __
Mr. R o b i n . — London Mining Journal, Nov. 2 1 , 1908
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P r o d u c t i o n o f t h e R a k e M e t a l s . — “ The Revue
de Melallurgie gives an epitome from an article by
. Mr. W alter Giessen of the actual industrial conditions
of some rare minerals.
Tliorinm, for example
utilised for gas mantles is found in Brazil and small
quantities in the United States.
The latter and
Australia supply tantalum (tantalite and colombite) '
which is in demand for Siemens and Halske electric
lamps. Zirconinm extracted in form of oxide and
gadolinite is also employed for electric lamps (W e d 
ding and Nernst).
Vanadium, chiefly from the
United States and Mexico, improves the steel
utilised in France for chassis of antomobiles.
Uranimn, as we are aware, is from Jdachimstlial
Molybdenum is now extensively ■used for quickcutting steels or weapons; it facilitates the draw
ing out of nickel and gives the wire greater
resistance. It is found in Australia, where Queens
land can supply 20 tons of ore annually, Canada 70
to 80. 1 here are also deposits in Scandinavia. The
price is still high, about S’25 frs. per kilogramme for
a,95% ore.” — W . G i e s s e n . — London Mining Journal
Nov. 14, 1908, p. 617. (A . R .)

M IN IN G .

M in e V e n t i l a t i o n .— “ In the Am ending Mines
A ct ( Victoria), passed on December 23 last, several
ot the old regulations regarding ventilation were
amended or supplemented, f o r all mines except coal
mines the minimum, quantity of air per man per
minute is 70 cub. ft., and a maximum of 500 cub
ft. where noxious gases or high temperatures prevaii
is adopted as the standard of quantity. .Carbon
dioxide is fixed at 25 parts in 10,000, instead of 30
parts in 10,000 as previously. I t will be remembered
that the W est A ustralian Commission recommended
lo parts m 10,000 of air by volume as a standard of
quality.
The standard for oxygen remains the
same.
Ih e amount of oxygen in the workinoJ, aceL ° r , the approaches thereto shall not be less
than 20% by volume. The maximum temperature of
the air m any working place shall not exceed 83° F
by the wet bulb thermometer. 3 The Chief Inspector
ot Mines says that the air in the deep mines of
-beitdigo usually contains a high percentage of
moisture, and is either saturated (both wet and dry
oulb thermometers read the same) or the dry bulb
reads 1 ° or 2“ higher than the wet bulb— 1 ° equalling
* o% of moisture, and 2° 90% of moisture approxi"lately.. M r. A . f l. Merrin (Chief Inspector) further
■
ille st;lndard of carbon dioxide but little
.
the quartz mines of the State, as in such
mines, shallow or deep, the carbon dioxide is rarely
0aeater than one-half the amount fixed as permisfl, j
standard has to be fixed with,regard to
cne deep alluvial and coal mines. In the majority.
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of the working places in such mines as the last the
carbon dioxide is under the amonnt adopted, and
where the quantity of air per man is snpplied at
/U cub. tt. per minute (the minimum quantity), CO.,
rarely reaches to the new standard. If the Chief
Inspector is satisfied that from any cause it is not
practicable to maintain the air at such a standard as
is piescnbed in.the A ct, lie may determine the hours
to be worked (not exceeding six) by any.person in
eaeli working face.
Ih e Inspector may also order connections to be
made between levels of adjoining mines, or the use
or auxiliary ventilating appliances.
A ll ‘ centre
country winzes or others used for ventilating pur
poses must be sunk from a chamber cut in the side
of a drive.
W here a new shaft is started, and to he sunk
below 600 ft. from the surface, one compartment
shall be close timbered and have an area not less
than 10 sq. ft., and be used solely for ventilating
purposes. ^ The' depth of 600 ft. expressly excludes
alluvial mines or prospecting mines from the opera
tion of this regulation. It is stipulated that the
rourth compartment shall be placed at one end of an
oblong shaft, and the ladder way at the other end of
the shaft, with the winding compartments between
them, so that the air current m ay be carried down
the shaft or returned up the shaft, free from obstruc
tions.
In Bendigo mines at a vertical depth of 4,000 ft.
water issues from the rocks at a temperature of
114: K , and the temperature due to the heat of rooks
ls
F. B ut the actual temperature at this depth
will depend upon the quantity of air current and
the time it has been circulating to drain oil’ the rock
heat.
In summarising the Amended Regulations I should
have mentioned that managers are required to keep
plans showing the direction of air currents, and the
positions of air ways in their mines.
Regarding the tests for CO ..or CO, which are
made by inspectors of mines infrequently, I do not
think anyone takes such tests now as indicating
anything more than an approximation, unless one
shows a very high percentage of such gases. Our
Mines Department furnishes its officers with a closed
tube containing a standard solution of barium hyd
rate, with added phenolphthalein, and a tube con
taining two valves and a rubber press hall attached.
J.he pink coloured solution of the iirst tube is trans
ferred to the last by breaking it carefully in the
last. Leing closed, . it is shaken, and air bubbles
forced through by single squeezes of the press ball
until the pink colour disappears. Notes of the air
replacements made by squeezing are taken and com~
pared with a table in order to estimate the percentage
present of C 0 2.” — London'-Mining Journal* Oct. 31
1908, p. 542. (A . R .)

N o n -S p i n n i n g R o p e s . — “ I t is reported that a
non-spinning rope has been recently made for use in
quarries, mines, and similar places, where it is
“ e?[Jed to hoist heavy weights with a single rope.
V\ ith the use of the rope of standard design, the
load has a tendency to rotate, because the action of
the weight is to untwist the strands, and this
tendency must be overcome by the use of a guide
lope, by which the load is controlled on its journey
through the air. ^ A s a test, a block of marble
suspended by the single line was raised from a depth
of more than 250 ft. without making a half-tnrn in
its ascent. N o guide rope was necessary. In the
construction of this rope an inner series -of w ire
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strands is wound in one direction over a core and an
outer series of wire strands is wound in the opposite
direction about the inner series as a core,
in e
-wires which make up each of the individual inner
strands are twisted in the same direction as the lay
of strands, but in the outer strands the individual
wires are laid in opposite directions to tlie lay ot tlie
strands. The number of strands required for the
second or outer layer must, of course, be greater
than the number of strands in the inner layer. *o r
this reason the inner layer has the wires as well as
the strands all laid in one direction as described,
thereby giving them a tendency to nntwist very
much faster than if they were twisted in the direction opposite to the lay of the strands. The wires
in the outer layer, being laid in an opposite direction
to the lay of the strands, do not. tend to untwist as
fast as the inner layer. The strands in the outer
layer, however, counteract the tendency of untwist
ing the rope as a whole. W hen a weight is applied
to the end of the lope the greater number of strands
of the outer layer have a tendency to untwist in
one direction, whereas the few strands of the inner
layer have a tendency to untwist very much faster
in the opposite direction, and it is found in practice
that these two actions almost perfectly balance each
other.” — Science and A r t o f Mining, Dec. 12, 1908,
p. 207. (A . R .)
A S a f e t y H o o k f o e S h a f t , S i n k i n g . — This
sketch shows a hook designed by M i’. T . H . Prisk, of
New Y ork , to meet special requirements in connection
with shaft sinking.
It has no springs or other
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C o a l D u s t i n M i n e s . — “ The coal dust experi
ments at the A ltofts colliery were continued during
last week, Yorkshire and W arwickshire being repre
sented by a party of about 80 visitors concerned in
mining.
The demonstrations have so far proved
eminently successful.
According to M r. W . E.
Garforth, who is condiicting'the experiments, it has
been made abundantly clear that coal dust possesses
both inflammability and explosive force. H e ex
pressed the opinion that the use of water as suggested
oy the Home Office would prove very disastrous to
the coal owner. Stone dust, as demonstrated by the
recent experiments, was equally efficacious: It was
hoped, he added, that as a special result of these
experiments, 90% of deaths from explosions in coal
mines, on the basis of the past returns, would be
avoided.” — W . E . G a r f o r t h . — Times Engineering
Supplement, Nov. 4, 1908. (J. A . W .)
M

in in g

A
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Sta t e s.— '

“ In consequence of the number of mining accidents
in the United States legislative action is being con
sidered, and in Pennsylvania a Bill has been pr®- .
pared by the provisions of which a, small tax is to be
placed upon every ton of eoal sold from Pennsylvania,
the proceeds to form a fund from which the victims
of mine accidents or their surviving families will
benefit. It is held that the tax need only be f cent
per ton on bituminous coal, and 1 J cents a ton on
anthracite coal.” —Iron and Coal Trades Review,
Nov. 27, 1908, p. 2,313. ( A . R .)
M i n e E x p l o s i o n s . — ‘ The recent disastrous coal
■mine explosions have caused nmch discussion as to
their causes, and as to what can be done to prevent
their recurrence. I beg leave to make a plain state
ment of a number of the known causes that have
come to my knowledge through my experience as an

nispector. acknow]edged fact th.^t the older the mine,

delicate parts to get out of order. It is, the designer
says, impossible for the bucket to drop oft the hook.
It is easily attached and detached, and is so simple
that it can be made by an ordinary sm ith .—
Melbourne Leader, Oct. 10, 1908. (C. B; S.)
R e c o r d S p e e d i n D r i l l i n g . — “ A borehole put
down near Dorsten by a Duisburg firm of contractors
has struck the coal deposits at a depth of 1,087
metres in sixty-five days, including a stoppage of
fourteen days, caused by the difficulties encountered
in proceeding with the work.” — London Mining
Journal, Nov. 21, 1908, p. 647. (A . R .)

the more dangerons it is. This is especially true
where mines penetrate the earth to a considerable
depth, and it does not matter whether the coal is
reached by drift, slope, or shaft opening, the results
are the same. I t is also known that some mines are
more dangerous than others, because of the quantity
of gas generated and the deposits.of .coal dust therein.
It does not matter how small a quantity of explosive
..as a mine may produce ; experience lias taught tliat
mines generating even small quantities can have
explosions therein that resnlt in great loss of life
and property. This is particularly the. case \where
coal dust is also.produceddn dangerous quantities.
That eoal dust has become an element of danger m
mines cannot be denied. Under ordinary conditions
the amount of dust in suspension in the air is not
sufficient to produce an explosion. A comparatively
small explosion of gas or a blown-out shot accom
panied by a flame and of sufficient force to start up a
dense volume of dust in its immediate vicinity, is tlie
usual cause of coal dust explosions.
The dust,
having been ignited', is carried along with increasing
intensity and velocity as long as there is sufficient
dry dust and air present or as long as the necessary
conditions exist.
.
M any experts maintain that most ot the general
and destructive mine explosions have been due mainly
or entirely to coal dust and that the explosions of gas
were only incidental and local. This appears to he
true in many cases from the fact that many explosions
of wide extent have taken place in mines where very
little if any gas had been known, and which were
well ventilated.
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Where a mine is well ventilated there is less danger
of an accumulation of explosive gas, as the gas would
be diluted and carried away as fast as it was given
off by the mine. O f course, ‘ blowers ’ or ‘ feeders ’
may be encountered of sufficient strength to flood a
portion of a mine with gas and its ignition would
cause much damage.
It is a fact that explosions have followed all main
air-ways and along the main haulage roads-in the
best ventilated parts of a mine, and have avoided the
return air-ways where the air would naturally con
tain'the most gas. This can be accounted for by the
dust theory. The main haulage ways are naturally
dusty and there is plenty of aii to support its com
bustion after ignition.
The question is often asked - ‘ W h y do these
explosions occur in the mines more frequently in
winter than in summer, and why are they more
destructive in the former season than in the latter?'’
In summer the air outside of the mine is much
warmer than the roof, sides and floor of the mine
The ventilating current is cooled on entering the
mine, rendering the temperature of the air too low to
carry its previous charge of vapour in suspension.
Condensation then takes place, and the air deposits its
excessive charge of water on the roof, sides and floor,
and the roads become wet.
Whereas, in winter
when the ventilating current entering the mine is
colder than the roof, sides and floor of' the mine, the
air becomes warmer and consequently under
saturated, and the resnlt is that the warm air absorbs
the moisture from the roof, sides and floor, and dries
them so greatly that the coal dust adheres to them
and becomes a dangerous factor, particularly so
when the air current contains a small percentage of
explosive gas. The percentage may be so sm alfth at
it cannot be detected by the ordinary safety lamp.
Coal dust itself is a dangerous element and m ay be
the sole cause of an explosion when acted upon by a
flame of sufficient intensity and magnitude, such as
that produced by a blown-out shot or local explosion
of gas.
The action of the flame distils carbonmonoxide gas from the fine particles of dust sustained
in the air. The explosion of the gas thus formed
causes a further disturbance of the air and raises a
larger quantity of dust which likewise explodes and
liberates fresh quantities of gas, and thus the explo
sion gains force and magnitude and is transmitted
practically to all parts of the mine.'
The most
dangerous explosive elements we now have to contend
with in mines are explosive gas and coal dust! either
of which may be harmless o f itself, but under certain
conditions and when brought into contact with flame
will cause an explosion. This contact may arise
r l 'i
following causes, n am ely:
(1 ) an open
lig h t; (2) a defective safety lamp ; (3 ) the flame from
a sh o t; (4) the accidental explosion of highly inflam
mable explosives; (5) the sparks or flame from electric
wires; (6 ) the flame from any burning material.
Ihe writer, after a 1 varied experience of several
years, is hrm in the opinion, even where either or
noth of these dangerous elements exist, and where
cue agencies of flame above mentioned are in use
such disasters as have recently occurred would be a
■
^he Past if the following safeguards were
introduced and properly maintained :—
*' 7 1\ende,r harmless,all issues of explosive gas by
constant and sufficient ventilation.
2 . - E m p l o y a sufficient num ber of fire bosses to
m ake careful exam in ations w ith o u t undue haste.
l*in
tim e

J ,

e a11 open He h tsP

“

In sta l locked sa fe ty

m S° ° d and 9afe rePair a t *“ 1
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4 .— Employ competent shot firers to prepare
ehaige, and fire shots after the workmen are out of
the mine.
5. — Use the best flameless explosives for all blast
ing purposes.
Avoid placing electric wires in return air-ways
where explosive gas is likely to be carried.
,?• W here coal-cutting machines are in use adopt
the one that produces the least dust.
8 . Instal a water system for the purpose of
thoroughly wetting and laying the d u st; remove all
accumulations of dust from tlie mine after it has
been saturated with water.
. 9- Allow no timber or other material of a highly
inflammable character to accumulate in any part of
the mine.
, 10.— Employ tlie most competent men at all work
involving risk and responsibility.
1 1 . --E nforce rigid discipline and strict compliance
with all rules and regulations.” — C. B. R o ss.—
Science and A r t o f M ining, Dec. 12, 1908, p. 205.
(A. R .)
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a/i
/i Society of Arts meeting, held last November,
M r. Oscar Gufctman delivered the second of four
lectures on progress in explosives. The lecturer said
that in the manufacture of nitro-glycerine the opera^IOri
nitration was latterly more efficiently con
trolled, and larger plants were now being installed.
In one United States W orks four steel nitrators,
each for a charge of 1,000 lb. of glycerine, had been
placed in one room and driven from one main shaft.
W ith regard to the composition of the nitrating
mixture, it was now customary to add sulphuric
acid containing 20%, of anhydride to the original
mixture, and the use of anhydride had reduced the
quantity of sulphuric acid required. It depended,
however, upon tlie price of the sulphuric anhydride
whether it was advantageous to use it. The separa
tion of nitro-glycerine from the waste acids had been
improved by the addition of high-boiling paraffins in
quantities of 0 '5 to 2% of the weight of glycerine,
and Dr. L. F. Reese added sodium fluoride in the
proportions of 0 *002% of the glycerine employed to
the nitrating m ixture-w ith excellent results.
A
number of useful processes, including the displace
ment process, in operation at W altham A bbey, had
been introduced with the object of obtaining a better
yield of nitro-glycerine. There had been no special
improvement in the manufacture of dynamite since
Nobel invented blasting gelatine in 1875, but there
had been within recent years a revival of old ideas
with some success for obviating one of the chief
objections to dynamite, that of freezing.
One
method was the addition of dinitroglycerine to tri
nitroglycerine explosives, and he believed that
recently dinitrodichlorhydrine had been used with
considerable success at the German works of the
Nobel company. W ith regard to gun-cotton, the
really important step in its manufacture was taken
when the British Government adopted a process of
pulping and purifying the gun-cotton. It was very
curious that M'hile in the purchase and use of nitric
and sulphuric acid for the nitration of gun-cotton
most stringent regulations were laid down with
regard to freedom from mineral matter, chlorine,
sulphates, and arsenic, yet as far as lie could ascer
tain, no special precautions appeared to be taken in
the case of cotton to guard against impurities, and
apparently it had never occurred to anybody to
ascertain whether the impurities in the cotton were
responsible, for a good deal of the instability of
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certain finished gun-cotton and smokeless powders.
H e was convinced that such was the case. H e was
o f opinion that if it; was necessary to use nitrocel
lulose, and if, as seemed to be the case, cotton was
the best material for making it, the natural cotton
only, and not common yarn, and less still Wi^jte»
should be employed. It was agreed on all sides that
the treatment to which gun-cotton was subjected in
the course of stabilisation had a great deal to do
with its ultimate composition, and undoubtedly the
manufacturer of gun-cotton and nitro-cellulose^vas
face to face with great difficulties. It was recognised,
however, that the W alth am Abbey gun-cotton as
at present made was a very stable and good article.
This was due to the introduction by Dr. Kobertson
of improvements in the method of boiling, ■and Dr.
Robertson’s was one of the most useful pieces of
work accomplished since the invention of gun-cotton.
Nitro-starch had recently been utilised in the manu
facture of smokeless powders.” — 0 . G u t t m a n . —
Science, and A r t o f M ining, Dec. 12, 1908, p. 194.
(A . E .)
M IS C E L L A N E O U S .
o o d . — “ Sulphate of aluminium,
when raised to a high temperature, gives an infusible
residue, a non-conductor of heat which protects the
cells of wood. Consequently, it can be employed to
make wood fireproof. N ot only does it prevent pro
duction and propagation of flames, but even the incan
descence of wood. ” — L a Nature, Oct. 24. London
Mining Journal, Nov. 14, 1908, p. 616. (A . R .)

F i r e p h o Of i n g W

C o n s e r v a t io n

of

Iron Ore

and

Co a l R esources.

— “ I have for many years been impressed with the
steady depletion of our iron ore supply. I t is stagger
ing to learn that onr once supposed ample supply of
rich ores can hardly outlast the generation now
appearing, leaving only the leaner ores for the later
years of the century. W e must in all possible ways
lessen the demand upon it, for it is with iron ore we
are least adequately provided. One of the chief uses
of this metal is connected with transportation, mainly
by rail. Moving 1,000 tons of heavy freight by rail
requires an 80-ton locomotive and 25 20-ton steel cars
(each of 40-ton capacity), or 580 tons of iron and
steel, with an average of, say, ten miles of double
track with 90-lb. rails, or.317 tons additional, so that,
including switches, frogs, fish-plates, spikes, and
other incidentals, the carriage requires the use of an
equal weight of metal. The same freight may be
moved by water by means of 100 to 250 tons of metal,
so that the substitution of water-carriage for railearriage would reduce the consumption of iron by
three-fourths to seven-eighths in this department.
A t the same time the consumption of coal per motive
power would be reduced 50% to 75%, with a corre
sponding reduction in the coal required for smelting.
The' next great use of iron is in construction,
especially of buildings and bridges. Fortunately the
use of concrete, simple and reinforced, is already
reducing the consumption of structural steel. The
materials for cement and concrete abound ; and while
the arts of making and using them are still in their
infancy the products promise to become superior to
steel and stone in strength, durability, convenience,
and economy of use. The cement industry is growing
rapidly, largely in connection with the making of
iron and steel, so that the substitution of the new
material will not involve the abandonment of plants
or loss of invested capital. The hitherto useless slag
hills, of which many may be seen around blast
furnaces, are now being 'm ad e directly
into

Jan. 1903

cement and yielding high profits. It has become a
bye-product, the extra cost being scarcely more than
the former cost of piling the slag away.
_
A promising mode of reducing iron consumption is
opening through the development of iron alloys.
Am ong the most abundant materials of the earthcrust are silica, alumina, and carbon compounds, all
with more or less affinity for iron; already the alloying
of carbon with iron has revolutionised the industrial
world, and of late the alloying of silicon with iron (in
‘ ferro-silicon,’ etc.), gives promise not only o.f yield
ing a superior metal, hut of permitting the reduction
of silicious ores hitherto nn workable, while aluminium
has been alloyed with iron in a useful way. It is not
too much to hope that research into the ultimate
constitution and relation of these common materials
will yield both better and cheaper metals than any
thus far produced, and that newly discovered alloys
will help to relieve the pressure on onr mines of iron,
copper, zinc, silver, and lead.
Coal.— The most serious waste of coal arises from
imperfect combustion in furnace and firebox. The
waste of 90%, and over, of the potential energy of
the fuel in'power-production— which, however, we
know not yet how to avoid— is appalling in itself,
while the smoke and soot from the chimneys becloud
and befoul cities, poison human lungs, and prepare ■
the way for pneumonia (one of our worst modern
scourges), and initiate all manner of additional wastes.'
W e have already learned that internal-combustion
engines and gas producers double or triple the power
per unit of coal, obviate the smoke nuisance, anil
also permit the use of lignite, culm, slack, and
inferior coals— in.fact, so far as powerprodnctiqn by
reciprocal engines is concerned, the days or steani
seem to be numbered, although the development of
substitutes is still in its infancy. The consumption
of coal in smelting is necessarily large ; of late the
loss is reduced by using the furnace gases for power
and by making bye-products ; yet the chief saying
must lie in economy in the use of metals. Much or
our coke-making is still extravagant ; some ovens
use the gases; and all should do so without delay if
necessary, under State regulation, since the people
have some rights both in the preservation of their
heritage and in maintaining the purity of the air they
breathe.
",
N e xt to imperfect combustion the chief waste
of coal irises in mining. The early colliers saw no
value in coal in the ground, any more than early
millers saw value in the flow of the stream to them
coal acquired value only through the labour in mining
it, -just as to the miller the stream acquired- value
only as head was produced by the labour of building
a dam and mill. So the coal taken out in the Lntisli
and German collieries was a sort of treasure trove ;
that left in the ground was nobody’s loss. Likewise
in early American mining, the coal mined merely
yielded a return for labour, and the leaving of pillars,
' slack, and poor eoal, after mining, began before coal
lands were thought to have any other value than as
wood lands or farm lands. Thus the incredibly waste*
ful methods were natural enough : if labour could be
saved and profit gained by taking out but a third or
a half of the richest part of the seam, leaving the rest
to be rendered inaccessible by caving, so be it. -No
one thought of it as improvident. Now that the coal
in the ground is recognised as part, and a g r e a t part,
of the value of coal lands, self-interest im p e ls tne
operator to take out all he can and leads the miner
to work close to floor and roof.
I
The most promising check on coal consumption is
|
the substitution of other power. There is abundance
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of power lying around us if we only'knew how to
harness it.
It is only within the past decade that
electrical transmission luis made water-power -gener
a l ly available for driving machinery, for smelting,
and for moving trains, and has a t ‘ the same time
created a new market for copper. And just as the
woods and the ores and the mineral fuels have become
sources of wealth and power within our memory, so
will the running waters become within a few years.”
—A n d rew
C a r n e g i e . — Iron and Coal Trades
Review, Nov. 6, 1908, p. 1999. (A . K .)

E f f e c t o f P r e s s u r e o n t iie B o il in g P o in t op
SULriLUR.— “ W ith in the past few years it has been

w ould lead to the scale of the in stru m en t in use b eine
T ™ J ^ readinS '3 6 ' C. high a t 500° C. and 1-6° C
a t 1 ,000 C ., q u an tities of im portance for w ork of
even m oderate precision.” - D r . J . A . H a r k e r and

™

p. OJ/.

— Electrical Engineer, Oct. 9 , 1908,

(H . A . VV.)

Reviews and New Books.
( W e shall be pleased to review a n y Scientific or Tech
nical W ork sent to us for that purpose.)

recognised that the platinum-resistance thermometer
T e c h n i c a l C h e m i s t s ’ H a n d b o o k . By G. L u n g e .
furnishes probably the most exact means we possess
for temperature measurements over a very wide
Leather, crown 8vo, xv. and pp. 260. Tables
range. A s is well know n,. the .three fundamental
and Methods of Analysis for Manufacturers of
fixed points, on which fche.sc&le of this instrument is
Inorganic Chemical Products. Price, 10 s. 6d.
(London :v Gnrney & Jackson.)
based, are usually 0°, 100°, and the boiling point of
“ This useful little work, which may be regarded
sulphur. The latter point is used in the determina
as taking the place of Dr. Lunge’s ‘ A lk ali ifa k e r’s
tion of. the characteristic constant of the particular
iiandbook, may appropriately be considered in con
kind of wire employed in the instrument. This con
stant is usually called the £ of the thermometer.*
junction with the ‘ Technical Methods of Chemical
Analysis reviewed below.
The determination of .this 3 is made by taking the
It comprises a most valuable series of tables of
resistance of the thermometer at the temperature of
specific gravities, analytical factors, atomic and
snlphur vapour, boiling freely under the prevailing
molecular weights, logarithms, money tables, weights
atmospheric pressure. -Although the value of this
and measures, etc., etc., with brief outlines of°the
temperature has been determined with accuracy by
technical methods in vogue for special analyses, parseveral different investigators for the norma] pressure,
■ ticularly as regards alkali and acid manufacture
its change with pressure has been always a matter of
Compressed as it is to little over 250 pages, it is
considerable uncertainty. The authors have, there I
avowedly intended- only for the man who is'fairly
fore, made a redetermination of the effect of p’ressnre
aw f a i t with his subject, but as a ‘ handbook,’ and
on the boiling point, carrying the range of the
particularly for its 150 pages or so of tables, it can
experiments ^ e ll outside the usual atmospheric
not be too strongly recommended.” — The London
limits. Details will be given elsewhere in a later
M ining Journal, Nov. 21, 1908, p. 650. (W . A . C.)
communication.
The results of the experiments
were found to be closely represented by the formula •
T e c h n ic a l M e t h o d s o f Ch e m ic a l A n a l y s i s '
T = T s + -0904 (p - 760) - -0000519 (p - 760)2,
Edited by G e o r g e L u n g e , Ph.D.
Unglish
where T is the temperature of the vapour on the airTranslation from the latest German edition,
scale at the pressure pmm, and T s the ‘ normal ’ boil
adapted to English Conditions of Manufacture’
ing point.
edited by C h a r l e s A l e x a n d e r K e a n e , D.Sc.
The following table gives the valu eof thedeparture
P h .D .
Vol. I .,i u two parts. Three vols., pp’
from normal boiling point at various pressures to the
1,024.
Medium 8vo. Price, £ 2 12s. 6d. (Lon
nearest -Ol0 C. :—
don : Gurney & Jackson.)
Pressure.
T - T , ° C. Difference for 1 mm.
“ This valuable work, of which the first volume
700
-5 -6 1
-096
out of the three which will ultimately appear, lias
710
- 4 -6 5
-095
just been issued in two parts, forms the tirst instal
720
- 3-70
-094
ment of one of the most complete treatises on general
730
- 2 -7 6
-093
technical chemical analysis which has yet been pub740
- 1 -8 3
-092
hshed. Edited^ in the original German edition by
750
- 0 -9 1
-091
Dr. Lunge with distinguished collaborators, and
760
- 0-00
-090
now published as an English edition under the editor
770
+ 0 -9 0
-089
ship of Dr. Keane, also with distinguished assistants,
780
+179
-088
the volume before us possesses a value far beyond
790
+ 2 -6 6
-087
that of mere translation. The English edition has
... 800
+ 3 -5 3
been altered where necessary, to meet the differences
V } } be. seen that the effect decreases somewhat
between the industrial processes, legislation, etc., of
rapidly with rise of pressure, and is much greater
the two countries, and a perusal of its pages, coupled
than the value usually employed, viz., -082 mm. per
with the fact that those who are responsible for it
uegree, deduced from Regnault’s observations. If
are experts in the special branches which they have
tor example, the value of j be calculated for a ther
undertaken to look over or revise, shows that the
mometer whose true <i = l -500 from observations made
end aimed at has been fully achieved.
at 730 mm., the temperature of the vapour at this
W ith ou t knowing what the remaining two volumes '
will contain, the two parts under review may, no
pressure being obtained by use of Regnault’s values
or the divergence from the normal temperature, the
doubt, be taken as typical, and among the many
error in the g thus obtained would be -018. This
parts which interest the mining man or metallurgist,
as well as the chemist, we have important sections
Iliis is defined by the relation
dealing with the examination of fuels, furnace, and
other gases, glass, clay, cements, and the materials
,
.
d=T- * = ^ ( i f c ) a-is>]
employed in the manufacture, the minerals and ores
vt
^ .d iffe r e n c e between the ‘ platinum temperature,’
PS ana the air temperature,’ T.
used in the various branches of. chemieal industry,
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and in many metallurgical operations such as the
manufacture of aluminium the analyses ■
of boilei
and other waters, and even of air, often an important
subject, of investigation for the mining man. N o t
only are the sections valuable to tlie analyst,, thej
nossess a special in te r e st-ra re in, technical \ y o r k thvoun-li tlie introduction of sufficient historical
o r descriptive matter to provide a wholesome leaven
to the nourishing but otherwise less palatable mass
of details which the reader requires to digest.
The special methods of analysis necessary for ores,
furnace products, etc., and other m atteis >el<ltin„
mainly t o metallurgical work are naturally but
lightly treated, but, so far as they are dealt with,
the point of view from which they are considered is
sufficiently different from that of the usual assayer
to add to rather than detract from their value as
supplementary to his ordinary works of ieference.
The portion dealing with the analysis of cyanides
<rives, for instance, a resume': of the method of manu
facture and many interesting details of interest even
to those who only regard cyanide as a solvent for
S°W rittenVavowedly for the technical chemist before
all others, and edited'and checked by. those who are
mainly technical chemists, one can scarcely expect
the mine manager and assayer to have been specially
catered for, but it m ay not be amiss to point ont one
or two points where slight alterations lnight be
made
The statement that commercial sodium
cyanide tests as a rule 125%, c p l a t e d ,as_Potassium
cyanide, and sometimes as high as 128%, might, for
instance, be altered to ‘ commonly assays between
128 and 130%,' seeing that the 129% is quite a usual
assay'for material purchased by the ton for gold
extraction.
. .
The remark that ‘ native manganese ore consists
of manganese dioxide,’ although made under the
‘ chlorine industry,’ and therefore correct as regards
the ore used for that special purpose, seems some
what sweeping when one remembers the hundieds of
thousands of tons of manganese ore use annually in
metallurgical work and consisting mainly of oxides
other than the dioxide. For the same reason viz.,
that the ores referred to here and in other sections are
commonly only considered from the point of view of
the specialist who requires them for a specific pur
pose, the methods of analysis given are often only
those ariapte 1 for such specific use.
• The above criticism would he quite unjustifiable
were it not for the fact that the work forms so valu
able an adjunct to the assayer’s ordinary reference
library as to render it advisable to add an occasional
note that certain references to the ores used and
their methods of analysis are entirely confined to the
special uses included in the sections in which they
°°T h e volumes carry a large number of valuable
tables, and a useful innovation is the collection,
as an appendix to the second volume, of al those
which have appeared through the letterp es.s. ^
London Mining Journal, Nov. 21, 1908, p. b49.
( W . A . C.)
A

______

G u id e t o T e c h n ic a l W r it i n g . By T . A .
R i c k a r d ; pp. 127. Price, 4s. 6cl. nett.
(San

Francisco, Mining and Scientific
, • ,
M r. Rickard’s practical treatise on
Technical
W r i t i i i "" should receive a ready welcome from all
members of the mining w o r ld , who have at any time
the occasion to express their ideas for the benefit of
others. The mining; mechanical or metallurgical
engineer, who hopes to keep abreast of modern pio-

J a n . 1909

eress is forced to study the published records of
work done outside tlie range of his personal observa
tion and he should be encouraged to give in return
the results of his own experiences. A work, such as
the one nnder review, which specialises in the fund
amentals of English composition as it direct y con
c e r n s the technical man and indicates how lucidity
of expression may be best attained and ambiguities
avoided will provide a valuable stimulant to tlie
commerce in ideas carried on so profitably between
workers in all parts of the English-speaking world
Mr. Rickard’s qualifications as an authority upon
technical writing need no explanation, for he is
a l r e a d y sufficiently well known in all mining countries
as a brilliant writer, and as a scientist of high attain
ments. W h a t he preaches in his latest book he has
lon^ practised witli liteiary results constituting the
highest tribute to the soundness of his precepts. His
object is clearly to provoke greater attention to the
essentials of good technical writing rather than to
lav down dogmatical rules for unthinking acceptance.
W h ere doubt should not exist, he is, however, decisive
in his opinions.
The book, is well classified into tw'enty parts.
A fter an introductory chapter.pointing out the im 
portance of a study of the subject, he gives some
sound advice upon the avoidance of mongrel words,
“ spurious coin.” of local application, such as
gal
lows’ fram e,” “ sulphurets ” “ led ge” and even our
time-honoured “ re e f” : also upon the employment,
of abbreviations and numbers, and upon the use and
abuse of hyphens, so often productive of misleading
terms. A particularly interesting chapter deals with
“ Some W ords and their W a y s .” A s an example of
common error, he mentions the use of
tank
and
“ v a t ” as synonymous, although the former should
be confined to the vessel used for holding water, etc.,
and the latter to those used for treatment processes.
“ Ledo-e” and “ reef” are localisms, Mr. Rickard
contends, for which there is “ no need to-day.
Perhaps, however, the Rand, with its yearly output
equivalent to 30,000,000 sovereigns, may be allowed
to give this “ spurious coin ” the mark of genuine
ness and reserve the word “ vein ” for outside usage.
Such a plea for localism is, strictly, unjustifiable,
but as our gold deposit wiU never be known by any
other term, and its life of productiveness is assured
for many years to come, it may be advisable to
sanction the word’s elevation, with its bastard
associate, ! ‘ banket,” to the rank of verbal legitimacy.
T o pick ont from a mass of sound restrictions too
often neglected, one or two other terms to which his
anthipathy may appear slightly ungenerous, reference
may be made to his paragraphs on the words
“ section” and “ value.” H e objects strongly, to
the employment of the former when “ part or por
tio n ” is meant as in “ that section of the mining
camp.” Section means the “ view of something along
an intersecting plane.” Rand usage admittedly neces
sitates a consideration of context to show' the meaning
applied, but it is hard to suggest a good substitute,
which fixes our thoughts to well-defined divisions of
the main reef series alone to parts
cut oft from
each other by great faults or dykes, or arbitrary
boundary lines. The author strongly condemns the
use of the word “ value” or “ values, for the valuab e
m e t a ls o r minerals. W e-sh ou ld not say that
the
v a lu e s im prove” below the dyke, or that
80%. o f
the values” are recovered. Y et s o s e r v i c e a l . l e h a s
this abstract been that one would be loth to see it
io-hominonsly banished from technical writings pur
porting to possess no enduring importance.
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B eing him self so forcible a w riter, he' leaves the
reader in no dou bt as to which term s and expressions
are essentially w rong^ and which are m erely unde
sirable and capable o f im provem ent.

Ransome F. and Calkins, F. The Geology and
Oie Deposits of the Coeur d’ Alene D istric t, Idaho
(Professional Paper, U .L . Geol. Survey). 29 plates
2 maps and engravings. 4to., sd., pp. 203. w ’
W esley.- N et 8s.
Jamieson, Andrew. A .T e x t-b o o k on Steain and
Steam Engines.
16th ed.
Revised.
Cr. 8 vo.,
pp. 852. C. Griffin. 10s. 6d.
Liversidge, John G.
Engine Room, Practice.
6 th ed. Revised. Cr. 8vo., pp. 404. C. Griffin.
N et 6s.

Mr. Rickard closes his little book with some part
ing advice in the shape of six golden rules. The last
ami most important is, simply, “ remember the
reader.” Elsewhere he urges all writers to “ sacrifice
elegance, even modesty, to directness of statement ”
(E. S.)
T h e C h e m ic a l A n a ly s is o f I r o n .
By A n d r e w
A . B la ir .
Seventh Edition. lJp. 334, illus

W im peris, H . G.
The Internal Combustion
Engine. Being a Text-book on Gas, Oil and Petrol
Engines. For the Use of Students and Beginnners.
§ J °> pp. 340. Constable. Net. 6 s.
Kerr, George I. Elementary Coal Mining. 2nd ed.
Revised. Cr. 8 vo., pp. 234. C. Griffin 3s. 6d.
Scientists’ Reference Book and Diary for 1909.
18mo. W oolley (Manchester). Is.

trated. 6i x 9 in. ; half leather, $4. (Philadelphia
and London, 1908 : J. B . Lippincott Company )
“ The former editions of this work and the stand
ing of the author as an analyst are too well known to
require any comment. The seventh edition of this
valuable contribution to the analysis of iron, steel
and blast-furnace materials differs from previous
editions by the addition of methods for the separation
of vanadium, molybdenum, chromium and nickel in
steel; an account of the volumetric method for nickel,
and some changes in the methods for gas analysis!
The table of factors has been recalculated from the
values for 1908, as given by the International Com-

Selected Transvaal Patent Applications.
R e l a t in g

mittee and the corrected factors have been substituted

to

h Grw,'V0!'- ’ W X Structure of the Berea Oil Sand in
Hie Flushing Quadrangle, Harrison, Belmont and
Guernsey Counties, Ohio (Bull. U .S . Geol. Survev)
2^ maps. Roy. 8vo. sd., pp. 30. W . W esley. N et
Hayes, C ., and Lindgren, W . Contributions to
Economic Geology, 1907. Part I „ M etals and Nonmetals, except Fuels. (Bull. U .S . Geol. Survey )
w pl^ es, and engravings; Roy. 8vo. sd., pp. 482

W. Wesley.

N et 4s.

C ’ '!!“ ! Harder, E.
ti
sd

rr S

W Uw ey.-) 2 0 ,£lates and 5 maps.
W . W esley. N et 2s. 6d.

n’ J,A » - , PT t! d

(Bull U S
Roy. 8vo. |
J

Mining in South Africa.

in in g

O’Donahne T. A .

Colliery Surveying.

A Primer

ran.t]«d I V»LSection’ n^R
r
r
'
T

Fairbanks and Rampart Quado,lla Keg10n- Alaska. W ith a
« , P1I'.Y E. Hess and a paper

and

( N . B . — I n th is list (P) means provisional specifica
tion, and (C) complete specification.
The number
given is that o f the specification, the name that ot the
applicant, and the (fate that o j filin g .)

(P.)
499/08.
J. Bowyer.
Improvements in
means for diverting the pulp discharge from a
mortar box on to the amalgamated plate of an
adjacent box. 19.12.08.
, 500/0S. A. J- Arbuckle. Improvements in
apparatus for the treatment of crushed ore products
tor the recovery of the metal contents. 19.12.08
(P.) 503/08.
Rollo Bowman Ballantine.
An
2T 19°08 process or tlle Manufacture of cyanides.
(P. ) 504/08. Walter Hooper Jane. Thrust collar
for cam_shafts and'the like. 22.12.08.
(P.) 506/08. James Chalmers Johnstone. Improve■2^12 Off "
6 oeks for tlle st-amps of stamp mills.
(C.j

Albert Groth ( 1 ), Herbert Fuller
/ ' lpro,ve< Process for filtering and wash-

507/08.

•

in g the nitrate and apparatus therefor

23 1^ OS

(P.) 509/08. Samuel James Davis, Device for'
stopping runaway skips and the like. 23.12 08
(P.) 512/08. Charles Robert Bishop. A new and
im proved lubricant m ixtu re.

A snfranl ' ^
®f
and (follfery Manager
Aspirants. New ed. Cr. 8vo., pp. 268. Macmillan.

etallurgy

.

Compiled by C. H . M . K i s c h , F .M .C h a r t.In st. P . A.
(London), Johannesburg (Member).

The Iron Ores of the

Iron Springs Districts, Southern Utah.

C h e m is t r y , M
M

throughout tlie le x t.”— Engineering and M in im
Journal, Dec. 5, 1908, p. 1115, (W . A . C.)
The Science Year Book, 1909. W ith Astronomical
Physical and Chemical Tables, Summary of Pro
gress in Science, Directory, Biographies, and Diarv
for 1909 ; 5th year of issue. Edit, by M ajor B F S
Baden-Powell. Frontispiece. D em y 8 vo., pp. 365
King, Sell & Olding. N e t 5 s.
Cockin, T .H . Elementary Class-Book of Practical
Coal Mining ; 3rd edition. Revised. Cr. 8 vo., pn
440. Lockwood. N et 4s. 6d’.
Gale H. Geology of th e'R a n gely Oil District,
Rio Blanco County, Colorado. W ith a section on
tie W ater Supply. (Bull. U .S . Geol. Survey.) 2
plates and 2 maps. W . W esley. N e t 2s
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(P.) 514/08. Paul Kaclin. An improved rocker
tipping device for trucks of various styles. 28.12 08
(C.) 516/08. Albert De Dion (1 ), George Bouton
•
Im pro vc/ncnts in or relating to pressure-bearmgs for bevel gears and the like. 28 12 08
(C.) 517/08. Albert De Dion ( 1 ), George Bouton

^

Covert ^ n r n U« P ^ . ° f ,theo Fairbanks ReSion ^ c mans
n! 8
flU
' S - sd.,
^ eo1'
Japs. R
Roy.
vo.,
pp. Survey)'
102, W . 3WP'ates
esley. N e2t

{± J : : P7 s . l 2 eo t ln ° r Velating t0 fanS f° r m0t0r
(C.) 518/08. John Hutchings. Improvements in
28 l2 r08a

g

(C.)

519/08

t0

6Ct a° t,ng PumPinS engines.
Francis Edward Elmore (1),
Alexander Stanley Elmore (2). Improvements iri
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(P.)
27/09. Frederick Hudson Shepherd Shepherd
(1), Christiaan Stephanus Hugo (2). Improvements
in rock drilling apparatus or machines. 16.1.09.
(P.) 28/09. Hans Charles Behr. Improvements
in stamp lifting means. 16.1.09.
(P.) 29/09. Forest Gale Parsons. Improvements
in means for automatically controlling hauling,
winding and like machines. 19.1.09.
in belting. 28.12.08.
n ,
,,,
p y, +
(P.)
30/09.
W illiam Taylor.
An improved
(P ) 5°2/0S
Hector W illiam Cole (1), Robert
method of extracting gold from qmirtz and ores con
Ernest Ireland (2). Safety gear for skips, cages,
taining same by means of bituminous substances.
elevators and the like. 29.12.08.
20.1.09.
(P ) 523/08
Edwin Frank Kruspe.
Improve
(C.)
31/09.
Henry H ay (1), Bruce Edward
ments'in m e a n s for driving the ore feeders of stamp
Tennent (2). A new or improved material for precipi
tating gold from chlorine or cyanide solutions and
1U(CS) 525/08. Henry Edward D ilk e Merry. A n
method of manufacturing the same. 20.1.09.
improvement relating'to the feed screw of rock drills.
(C.)
32/09).
Henry H ay (1), Bruce Edward
29-12.08.
,
ir
Tennent (2). Improvements in the precipitation of
(P )
527/08.
Raphael Michal-ange Chevalher.
gold from chlorine and cyanide solutions. 20.1.09.
Improvements in tappets for actuating the valves of
(C.) 33/09. W illiam ' W h ite. Improvements in
engines or motors. 31.12.08.
systems of washing and tilling locomotive and other
(C.) 1/09. W alter Skelton Hudson (1), Edward
boilers. 21.1.09.
Hudson (2). Improvements in or relating to roller
(P.) 35/09. Fabian Mercer Cox. An improved
bearings. 2.1.09.
i n
air-lock caisson and appliances for the recovery of
■ (P.) 2/09. W illiam Badger. A compound alter
diamonds, precious stones and metals from deep
nate' donlile impeller, centrifugal, eclipse, sand,
waters. 22.1.09.
slimes and tailings water pump. 4.1.09.
(C.) 36/09. Alfred Arthur Lockwood (1), Marcus
(P.) 3/09. Edward Thomson. Improvements in ,
Reginald A nthony Samuel (2). Improvements relat
dies and miillers for grinding and amalgamating
ing to the treatment of ores. 22.1.09.
gold and silver ores. 5.1.09.
(C.) 37/09. Alfred Arthur Lockwood (1), Marcus
(P.) 4/09. D. Frame. Wedgeless safety hammer
Reginald A nthony Samuel (2). Improvements relat
and iiand tool shafting. 6.1.09.
ing to the treatment of ores or tlie like. 22.1.09.
(P.) 5/09. Thomas Feaster Morgan. An improved
(C.) 38/09. Dr. Robert Cans. Process for the
o-nide roller or carrier for conveyor belts, transmission
extraction of gold from auriferous solutions or liquids.
Selts and ropes. 7.1.09.
.
22.1.09.
(C.) 6/09. W a lte r Schenrm ann. Im p rov em en ts in
(C.) 39/09. Ernst Schmatolla. Improvements in
balancing device for centrifu gal pum ps and the lik e.
kilns for burning limestone, dolomite and the like.
9.1.09. °
22.1.09.
'
t .
(C.) 7/09. W alter Schenrmann. Improvements
(P.)
40/09.
H enry-H augh.
Improvements in
in air and gas pumps and compressors and the like.
filter presses. 23.1.09.
8.1.09.
(P.)
41/09.
James Miners Holman (1), John
(P.) 8/09. Harry A ugust W ilson. A new or
improved combined antoinatic depth and weight ■Leonard Holman (2). Improvements in means for
actuating shaking conveyors. 23.1.09.
indicator for use on mines. 8.1.09.
(P.) 42/09. Norman Mathieson. Improvements
(C.) 9/09. Colman Arthur Terry. Improvements
in lining means for tube mills. 25.1.09.
in and relating to core drilling apparatus. 8.1.09.
(P.) 43/09. Frederick Dwight Johnson (1), Henry
(C.) 11/09. D a v id Honeywood (1 ), Farratt Payne
Samuel Potter (2). Improvements in and relating to
(2). Im p rovem en ts in m achinery for crushing or
' rock drills. 25.1.09.
ir in d i n " ore, rock, cem en t, and the lik e.
8.1.09. .
(P.) 44/09. Charles Reeves (1), Thomas Edwards
° (C.) °12/09. M ax Kurtli. Improvements in vari
(2). Cantilever platform for tipping tailings, ashes,
a b l e volume fluid compressors.
S.1.09.
earth, refuse, etc. 28.1.09.
(P.) 13/09. Albert Benz. Improved machine tor
(P.) 45/09. George Tom Cannon, M .K .O . V.fe.
rolling rod iron. 8.1.09.
Improvements in jockey or rope grips for mechanical
(P.) 14/09. Alexander John Arbuckle. A new
haulage systems. 28.1.09.
or improved protective cover for preventing un
authorised access to the surfaces of amalgamating
Changes of Addresses.
plates, the interiors of extractor boxes and the like.

apparatus for more- or less completely separating
s'nbdivided solid matter from a liquid, particularly
applicable for thickening ore pulp and for feeding or
measuring tlie pulp or solid. 28.12.08.
(C.) 520/08. Tlie Hon. Charles Algernon Parsons.
I m p r o v e m e n t s relating to t u r b i n e s .
28.12.08.
(C.) 521/OS. Edward Thomson. .Improvements

9.1.09.
T
(C.) 17/09. Charles Christiansen. Improvements
in rock drilling machine valves. 11.1.09.
(P.) 20/09. Norman Mathieson. Improvements
in rope jockeys. 13.1.09.
(P ) 21/09. Frank Gowine Alfred Roberts (1),
James Frederick Ferguson (2), Alwin Rupert Troye
(3). Im p rovem ents in assay furnaces. 13.1.09.
(P.) 22/09. W illia m Taylor. Concrete lining for
tube mills. 13.1.09.
(C.) 23/09. Frank Cotton. A n improved method
of and means for burningfuel for tiring steam boilers.
14.1.09.
(C.) 24/09. Charles Christiansen. Improvements
relating to hammer rock drills. 15.1.09.
(C.) 26/09. Alfred Ernest Terry. Improvements
in screw locking nuts. 14.1.09.
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