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Proceedings 
AT 

Ordinary General Meeting, 
April 22, 1911. 

The Ordinary General Meeting of the Society 
was held in the Lec~ure Thesatre of the S~uth 
African School of Mmes, on aturday evemng, 
April 22nd, Dr. James Moir (President) in the 
chair. There were also present :-

fJH Menlbers: Messrs. W. R. Dowling, R. 
Allen Tom Johnson, E. J. Laschinger, O. P. 
powell A. Whitby, H. A. White, J. A. 
Wilkin'son, James Littlejohn, A. F. Crosse, 
W. A. Caldecott, A. McA. Johnston (Members of 
Council), A. J. R. Atkin, J. W. S. Beatty, J. H. 
Brown, J. Chilton, F. W. Cindel, W. M. Coulter, 
W. J. Creasey, T. D. Delprat, E. A. Furner, H. 
Goodwin, James Gray, Noel Griffin, ,B. C. 
Gullachsen, J. H. Harris, G. G. Hewitt, A. B. 
Inglis, G. A. Lawson, Henry Lea, J. Lea, A. 
IJillcy, L. Marko, T. G. Martyn, G. Melvill, C. E. 
Meyer, S. Newton, H. W. Pidsley, J. F. Pyles, 
Alex. Purser, W. Russell, G. A. Robertson, R. W. 
Robinson, O. D. Ross, A. Salkinson, C. O. 
Schmitt, A. Schwarz, A. M. Sim, G. Hildick 
Smith, A. L. Spoor, C. T. Stephens, J. A. Taylor, 
A. 'rho mas, G. R. Thompson, F. W. Watson, 
John Watson and C. F. Webb. 

16 Associates and Students: Dr. J. L. Aymard, 
Me8~rs. E. A. Barry, J. P. Beardwood, H. G. 
Briclchill, C. A. Damant, F. E: Doble, H. J. 
}<'ilmcr, A. King, G. F. Mathews, R. A. Porter, 
A. G. Rusden, H. Rusden, H. Stadler E. H. 
Tamplin,A. M. Thomas, and S. A. W ool( 

IIi Visitors, and Fred. Rowland, Secretary. 
Tn.e min~tes of the previous monthly meeting, 

as pnnted In the March Journal, were confirmed. 
M,essrs. H. Rusden and R. Allen were 

~fPl)inted scrutineers, . and after their scrutiny 
t the ballot papers, the President announced 
hat all the candidates for membership had been un . 

B aUlmously elected, as follows :-
. IL~, KENNETH SOMERSET, P. '0. Box 4284, 

ohannesburg. Mechanical Engineer. 

CLESHAM, THOMAS HENRY, Simmer East, Ltd., 
P. O. Box 47, Germiston. Sampler. 

DA~1ANT, DOUGLAS EDWARD, Aurora West United 
G. M. Co., Ltd., P. O. Box 26, Maraisburg. 
Mill Manager. 

GIVEN, RALPH DAVID, Messrs. H. Eckstein & Co., 
P. O. Box 149, Johannesburg. Engineer. 

KRATZ, ARTHUR MURRAY, Messrs. 'H. Eckstein & 
. Co., P. O. Box 149, Johannesburg. Foreman 

Draughtsman. 
MORROW, GEORGE WILLIA;\1 OFFORD, South Rand

fontein Deep, Ltd, P. O. Box 45, Randfontein. 
Foreman Timberman. 

P,"TERSON, CHARLES, Messrs. H. Eckstein & Co., 
P. O. Box 149, Johannesburg. Electrical 
Eng'ineer. 

TEsn;R, "TILLIAM ANom;ws, Messrs. H. Eckstein 
& Co., P. O. Box 149, Johannesburg. Engineer. 

TOM, ISIDORE, Messrs Lewis & Marks P. O. Box 
1033, Johannesburg. Mining Engineer. (Trans
fer from Associ,tle Roll. ) , ' 

\YlmB, WILLIAM MORTON, Princess Estate and 
G. M, Co., Ltd., P. O. Box l1~l, Roodepoort. 
Mine Manager. 

The Secretary: Since the last meeting of 
the f30ciety the following, have been admitted by 
the Council:-

As Associates.-
PURSER, AL,"XANDER, East Rand Propr.ietary Mines, 

Ltd., P. O. Box 67, East Rand. FItter. 
RUSSELL, WILLIAM, 13, Park Circns, Ayr, Scotland 

(temporar1J address, Rand Club, Johannesburg. 
\YEEKS, ROBERT FOSTER JEFFREY, Champion Reef 

G. M. Co., Ltd., Mysore State, S. India. Chief 
Reduction Officer. ' 

As Student.-
:WOOLF, 'SAMUEL ADOLF, 100, Van Beek Street, 

Doornfontein, Johannesburg. Student, S.A. 
School of Mines. 

The President then distributed the book 
prizes presented by the Society to the successful 
evening class students at the recent examinations 
conducted by the S.A School of Mines, as follows: 
Chemistry, Stage I., Theoretical, £1 lOs., S. 
Stein; Practical, £1 lOs" J. P. Beardwood; 
Stage II., Practical, £3, W. E. John. Metallurgy, 
Stage II. (Gold), £3, W. A. Martin. Assaying, 
'Stage I., £1 10s.-, J. Ingram. No awards were 
made for Chemistry, Stage II. (Theoretical); 

'Metallurgy, Stage 1.; Assaying, Stage II.; and 
Metallography. 
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-----The results of this parcel reported Were as THE . ASSAY OF USED PLUMBAGO 
CRUCIBLES FOR GOLD .. 

By J ORN W A'I.'SON, F.I.C (Member). 

This matter was brought before our Society, in' 
the pre-war days, when :Mr. Andrew F. Crosse 
one of our earliest presidents, read a 'pit per 
entitled :-" Notes on Assaying Ground Graphite 
Crucibles." The subject was diseussed at the 
meeting in September 1897, and in the following 
month, when Mr. Crosse replied to his critics. 
Curiously, since' the war, this matter has not 
again been brought forward. 
. Plumbago ·crucibles, are still in general use for 
melting the gold before pouring into .moulds j 
though the larger number formerly used in the 
reverberatory furnaces in cyanide works for 
smelting zinc-gold slimes have been displaced 
largely by the almost general adoption of the 
Tavener, orpan furnace, and the ctlpelling furnace. 

The Phcenix of old was said to rise again from 
her own ashes, and some of us 'who are engaged 
in mine assay work are still called upon at odd 
intervals to assay this material which, after 
grinding and mixing with old cupels, "mabor" 
or cement is now used as a bed, underneath the 
fire-brick lining of the Tavener pan furnace. 

I suppose, of all the assays which .the assayer 
on a mine is called upon to make, this material 
is one 6f the most tricky and ticklish to value 
with accuracy. It might be thought from the 
silence which has reigned during the eight or 
nine years uf peace, that we have reached finality 
in this matter, and that we assayers all rest 
satisfied with the method of our' esteemed Past
President, that in fact the last word had been 
said on this subject. . 

It recently fell to' my lot to have to assay a 
parcel of some 2'2 tons of' ground bricks from 
the bed of a Tavener furnace, containing a large 
proportion of old ground plumbago crucibles. 
A fair sample' had been taken at the reduction 
works, buyer'>! and seller's representatives being 
present. This sample was properly mixed, 
.pulverised to - 60 mesh, and divided into three 
portions. I used :Mr. Crosse's method, working 
on four assay portio~s .of '30 as:ay ton each. I 
did not rely on the assurance that the lead 
buttons contain all the gold. Perhaps, because I 
am naturally somewhat sceptical, I kept the slag 
in each case, had it pulverised and assayed, and 
:fou~d quite a large proportion of the gold in the 
slag, 

In the first portion about one-third of the gold 
found was in the slag j in. the second portion, 
more than two-thirds j in the third portion, about 
one-third j and in the fourth portion, about two
fifths of the total gold found was,in thp. slag. 

follows :-Fine'gold per ton: 
Seller. Br Umpire Umpire 

uye. No. 1. No.2. 
107'38 oz. 127'2 85'85 130'00 oz troy. 
The contents were paid for on the lUea 

between the assays of umpires No. l. and 2 i.e
n 

107'92 oz. . ' " 
The fine gold in this material is paid for at th 

.rate of £3 17 s. per oz. troy, therefore, it i: 
highly important that we should have accurate 
assays. 

Mr. Crosse, I hope, will not think me unduly 
critical of the method he described j on the con
trary, when I had to assay this material,'I felt 
thankful to have his paper at hand as sOlUething 
tangible to work upon.· 

Having now got a sample checked by two 
experts on this material-I mean the assayer of 
the'buyer and umpire No. 2--1 felt myself in 
possession of a valuable asset. 'fhis is a case 
where most of you will agree, I think, that the 
higher assays are the more likely to be correct, 
Experiments were tried using. potassium nitrate 
and chlorate/ respectively, as oxidising. agents, 
Jmt. these gave too low a result, especially the 
latter. Out of fairness to Mr. Crosse's method 
i tried two more portions, using a smaller pro~ 
portion of manganese dioxide j as his paper 
referred to ground graphite crucibles, not a 
mixture of that material with its own bulk of old 
cupels. These two portions, however,. gave 
results, again, much too low from the buttons, 
and 1. did not try the slag from these. 

Composition of Plumbago C7'ucibles -That 
veteran text book, Jlitchell's Manu,al of Practical 
Assaying, edited by Sir Wm. Crookes (6th 
Edition, 1888) says :-" Black-lead crucibles are 
generally composed of 1 part of refractory clay, 
and from 2 to 3 of black-lead." Never having 
seen a published analysis of plumbago pots, I 
took a piece cut out of a No., 40 Salamander 
plumbago crucible of a well-known ·brand. This 
was pulverised to .- 60 n:esh and analysed. Its 
composition in the dry state I found to be:-

.. Carbon ., 42'95 
Silica ." ·:34'68 

. Alumina and Ffll'l'ic Oxide 18'08 
Lillie... '32 
)o[agnesia '48 

Alkalies, &c., } by difference' 3'48 
undetermined 

i LOO'OO 
It is the carbon in this material which forms the 
bugbear of the assayer, and I would recom" 
mend :-
---~-~-~-------------~----

Proc. Oh~m.: and. Met. Soc .. of S.A., Vol. II., p. 123., et seq· 
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) 
T work on small portions of the sample. 

Y
(\O ~ssay ton, in the case of a rich sample 

BI\ • . 

rke thlS. h' " h 
1 ) T carry out t e roastIng operatlOn WIt 

(b an~se dioxide in a roasting dish, the mixture 
m~og read out in a shallow layer and roasted 
heJO; ~~ight red temperature in the oxidising 
11t here of a muffle furnace for at least half 
I1tmoSP 
a.n·hour. db' d " ( ) To add enough re ucer to nng own a 

. ~ large lead SiloY 35gm. to 40gm. in weight, 
r!1l~ Y in all ca~es, to keep the slag, have it 
110 I' rised to - 60 mesh and assay for gold. 
P\;~e following method will be found, I think, 
to ive reliable results when properly ?arried out: 

~lace ·10 A.T. of the sample, wIth '20 A.T. 
manganese dioxide, ifn a W ed4g~00d m~rtard~nhd 
mix thoroughly, trans er to a. m. roasting IS., 
h ushiog clean the pes~le and mortar, roast III 

rufHe furnace at a bright red temperature for at 
;':ast ha]f an-hour, then withdraw and allow to 
('~ol. Scrape out the roasting dish with a small 
~I'ntula" the contents beillg pulverised in a 
Wedgwood mortar, add 2 A.T. by measure of 
flnx ns used for daily routine samples; add also 
1 A.'1'. pulverised potassium carbollflte, 1 A.T. 
Hilica pulverised, and 4 gm. mealie meal or flour. 
Orind the whole together in a Wedgwood mortar 
to thoroughly mix, transfer to paper bags and 
ndd silver (according to richness of mmple). 
Introduce into red-hot H or J pots, heating for 
11bout 20 minutes, till fusion is complete, then 
withdraw the pots, tap gently, allow to cool in 
(lotH, when they ca.n be broken. Cupel the leads, 
Iwep the slags and re-flux. Working on '10 A.T. 
the '01 gm. rider will give ounces to the ton 
direct. 

Herewith I give comparative results :-By 
older method, as described in Jour'nal, 1897 :-

From I. IT. TIL IV. oz. troy 
Rutton, 50'7 oz. :35'7 73'0 60'8 fine gold 
Slag, 510 73'7 36'7 48'0 per ton. 
Total, 101 7 109'4 109'7 lOS'8 

Average 10.7'40 
By newer, modified method :-

1. II. III. IV. oz. troy 
1<'rom Oz. troy fine gold 

Bntton, 126'00 128'20 130'00 126'20 per ton. 
Hlllg, '20 '~O '25 '40 
'1'otl\" 126'20 129'10 130'25 126'60 

Average 12S'04 
My thanks are due to Mr. C. GIyn, General 

Mf1n:~ge.r of the City and Suburban Mine, for 
pe~lJ'JHHlOn to publish these results. 

h 
fhat great master of science and lucid English 

teltp , a e rof. Huxley used to say that free and 
0p~n diHcussion is th~ very life and soul of truth' 
thIS S . t ' 
~ 1 . bocle y has generally acted up to that 

(11'111'11 Ie ma~im. We nl.j.ve on the !tljond several 

assayers who have had special experience in 
valuing the products I have brought to your 
notice this evening. I hope they will . come 
forward and give us th~ir best method. What 
we mine assayers want is a method which will 
give accurate results in the shortest possible 
time. I take it, that oneof the chief advantages 
of belonging to a scientific society is, that there 
exists, or should exist, a feeling.of freemasonry 
among its members. In these matters it would 
be well to emulate the spirit indicated by the 
lateW. K. Clifford, when he said: "Let us take 
hand and help, for this day we are alive 
together." 

Mr. Andrew F. Crosse (Past P.resident): In 
proposing a vote of thanks to the author for his 
paper, I would like to say that as my name has 
been mentioned several times by him I would 
mention that I altered my opinion as to my then 
proposed method. This fact is stated on p. 207 
in the 2nd Volume Qf our Proceedings. The 
analysis of the plumbago crucible is interesting, 
though I expect the Morgan Crucible Co. will 
be interested to learn that the alkalies, etc., 
amount to 3'48% bv difference. I would advise 
that t!Je publication Committee dele.te this state
ment, of course with the author's consent. The 
rest of the analysis migllt remain. 

. I quite appreciate the author's remarks about 
free discussion, and those here to-night who have 
been members fur many years will allow that I 
for one have always given way when I have been 
proved to be in the wrong. 
, As regards rich bye-products, the highest assay 

is not necessarily the correct one. If ten assays 
are made each may be correct on the given 
sample, though none may agree. 

Mr. J. Watson (Member): With reference 
to Mr. Crosse's remark that the figure given for 
alkalies is too high, I must mention that the 
sample piece analysed had been cut out of an old 
pot, which had been used for 'smelting several 
times with borax, soda carbonate alid. possibly 
IIi tre as flux. 

Mr. A. Whitby (Member of Council) : Hav
ing been furnished by the courtesy of the author 
with an advance-proof of his paper, I think I 
may be entitled thus early to offer a few remarks. 

. The author appears to be unfortunate in his 
·choice of title. It is not plumbago crncibles he 
is assaying, bnt Tavener furnace bottoms, mixed 
according to the author with graphite crucibles. 
Even were he correct in this respect, he still has no 
justification for assuming that the assayer of 
1911 rests satisfied with Mr. Crosse's method of 
1897. The chief points to be observed in read-

. ing this paper seem to me to be : 
1. That the author has only dealt with one 

sample. 
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~ 

2. That it was probably incorrectly labelled. 
3. That he makes no mention of metallics .. 
4 .. That the sample only passed the 60 linear 

sieve. 
5. That the analysis published of Salamander 

. crucible is beside the question. 
6. That the use of Mn02 in roasting has no 

justification and that with such a small quantity 
as '1 A. T. direct fusion with red lead is more 
satisfactory using a little Na2COa and borax. 

It would be manifestly unfair to the assayer to 
submit a sample of such complex nature without 
precise information as to its derivation since all 
analysis is not paid for. Why the author uses 
such an enormous excess of fiux, 2 A. T. of the 
daiiy routine flux (wbatever that may be) I A.T. 
of 1(9C03 and I A. T. of Si02 in order to melt 
down-O'I' A.T. charges or at most 0'2 A.T. is 
beyond comprehension. 

i:)etting aside any questi'ln of imperfect samp
ling, I think that had the various assayers 
concerned being supplied with correct data there 
would have been no necessity for this paper, and 
certainly I can see no reason for such unwieldy 
treatment, always preferring to .flux direct when 
'1 to '2 A.T. charges require to be taken. 

I may remark that plumbago pots them
selves when properly scraped 'usually do not 
assay more than 4 oz. and presen t no di fficulty in 
roasting. When nut freed irom adhering slag I 
admit they are troublesome and cannot be roasted 
with or without Mn02• Personally I should 
not use Mn02• One is compelled in such a 
case to the use of small charges and dir~ct 
fusion. I would like here to make a suggestion 
which I fancy is nOlel. Expense being hardly 
the main point it would almost seem that there 
is a field in such products as plumbago pots or even 
rich concentrates for thE use of the puce-coloured 
oxide of lead Pb02 instead of the other oxides. 
We know that even with such a slight relative 
preponderance of oxygen, reJ lead possesses a 
distinct advantage over litharge, therefore why 
not use the dioxide in cases where the ore has 

. reducer in excess. 
One further remark I must make. No assayer 

having such rich material to work upon would be 
correct in neglecting his slags. 

Mr. J. Watson: In reply to Mr. Whitby's 
remark that he considers the choice of the title 
of this paper unfortunate, I have often assayed 
other samples from Tavener furnaces and have 
agreed all right with the reduction works assayer, 
except when the product contains these old plum
bago crucibles. It is then only tbat I have 
found differences in our results to occur. Mr. 

_ Whitqy suggest~ that the sample was. 'wrongly 
labelled. I personally was not responsible for 

the marking of the samples. As a matter f 
fact this particular sample was marked: "Brick 
Lot 2." I asked our Mine Se<;retary" to inforO: 
both the umpires, when the s'tmple w~s sent, tbat it 
contained.a considerable proportion of old plulll_ 
bago crUCIble.;" and he assures me that he did So 
in both cases. . '. , 

Mr, A. Whitby (contributed): It appears fron 
Mr. Watson's own showing that the material COUI~ 
not have contained, being constituted, say of 
50% brick and UO% pot carrying 47% graphite 
more than, 'say, '75 gm. to I gm. of carbo~ 
giving a 25 gm. button at most with litharge. 
Therefore I must repeat that no roasting Was 
required and there. was no necessit:y for reducing 
agent or compleXIty 'of flux. HIS error arises 
from inefficient crushing, imperfect mixing 
and bad fluxing. The question of mesh is 
serious. No such material could be obtained 
through a 90 or 120 mesh sieve without Yielding 
metallics, and practice indicates the use of tbe 
fine mesh in all cases where values rise above 
50 oz. to the ton. 

FUTURE E(JONOMIES IN RAND 
REDUCTION PLANTS. 

By C. 0. SCHMITT (Member.) 

Introduction :-It is an acknowleged fact tbat 
with the ever increasing depth of the mines on 
the Witwatersrand, with a ·consequent increase 
in the cost of bringing the gold bearing o're to 
the surface, and accompanied by a steady but 
insistent decrease in the value of the ore deposits, 
the profit derivable from the exploitation of tbe 
mines at great depths tends to taper off and 
must disappear entirely when working costs plus 
capital charges equal the value of the gold 
recovered. 

There is not sufficient information available to 
give the average screen value of the ore for tbe 
Witwatersrand for all depths, but from the 

. published returns of the Chamber of Min~s 
it appears reasonable to estimate it as shewn III 

Table 1:* , 
At the present day the average value of tbe 

gold recovered per ton of ore milled is about 28s. 

• It should be clearly understood that the screen v~lue of ~~c 
ore given in Table L is !lot based on,a.ny I=!art!cula.r sectIOn o! th! 
nand nor obtained from any defimte mmes, bemg merelj 'h Ie 
writer's interpretation of t,he published. returns for the. \It °t 1 

Rand, which obviously do no~ make any allowance for a dehber~k~ 
reduction in grade rendered possible by. the low standard of 701 h' 
ing costs now prevailing. The writer, in order to mor~ c c~rns 
show the benefits derivable fronI the proposed illllovatlods, ~h~ 
lIaturalIy taken a low value for the ore derived from g:r~at C~sj s 
which, together with the estimated 'increase in nunmg c th~ 
emphasises the importance of reducing working costs ,?n r all 
snrface. Apart from tbis, the '·alue. of the are has no bearmf, 
the subject Qf these notes. I 
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--A \'erage l?epth 
of 'Vorkmgs. 

TABLE 1. 

Screen Value of Ore 
Screen Value per ton Hoisted aSSUJTI

of Ore per ton ing' that 15% of Waste 
Milled. is Sorted out. ------- ---. 

feet s. d. s. d. 
],0.0.0 40. 0. 34 0. 

0.00. 30. 0. 25 6 
2, 25 0. 21 3 
3,0.0.0. 19 0. 
4,0.0.0. 22 6 17 0. 
5,0.0.0. 20. 0. 

d working costs, including development 
and mption but not including capital charges on 
re e, 7' 
the surface equipment. are ab?ut 1 s., leavmg.a 

roSS profit of 1 ~s., . of whlCh abo~t 9·9s. IS 
~vailable for distnbutlOn, after allowmg for the 
profit tax. 

Jt is impossible to estimate the average depth 
from which are is minE!d at the prese~t~a~, but 
from Table 1. it would appear that It IS m, the 
neighbourhood of 2,1QQft. At any rate it is 
known that while some mines work at a 
comparatively shallow depth others obtain the 
ore from below 3,5QQft. and even 4,OQQft. 

If working costs remain at the present. 
~tandard the end of profitable mining would be. 
reached at or before a vertical depth of 5,QQQft., 
and at the present rate of working the time 
needed to reach this point can readily be, 
estimated. Whatever this period of time may 
be, it is evident that in order to I~ngl hen it, it 
will be necessary to reduce operatlDg costs and 
capital charges. Unfortunately the capital spent' 
on existing plants can not be affected by any 
improvements to be made and, if anything, 
capital charges will be greater in these cases 
should further capital be required to give effect 
to necessary improvements. In other words, as 
far as existing plants are concerned, any benefits 
derivable from improvemen ts are minimised by 
additional capital charges, although it will 
probably be seen that. these benefits will morp 
than pay for the increased capital charges. On 
the other hand new mines, not yet equipped on 
the surface, will fully share the advantages to be 
derived from the improvements to be indicated 
later on. 

It will be interesting to recall at this point 
the position of the mining industry on the 
Witwatersrand in 190.5, as shown by Ross E., 
Browne* in a paper read before the South African 
A~sociation of Engineers. He gives the following 
(p. 290.):_ 

. * Ross E. Browne" 'Vorkin(T Costs of the Mines of the 
~llt\\'atersran(j," Journal oJ the 1: A. A8sociation of Engineers, 

a. XII. p. 269. 

I 

Working costs 
Capital redemption 

Total expenses 
Yield 

, Profit 
Profit tax 1 Q/~ 

s. 
24'0. 

5'0. 

29'0. 
35'7 

Company's pro'fit ... 6'0. 
At this period (September !iW5) the mines 
were working at considerably less depth than at 
present, yet the profit, if we ignore the capital 
redemption charge of 58. was n~t much, greater 
than to-day as appears below :-

Yield 
Working costs 

Profit ... 
Profit tax 10% 

s. 
35'7 
24'0. 

1l'7 
1'17 

Company's gross profit 10'53 
Although the yield fell from 35·7s. to 28s. the 
gross profit only fell from lO'53s. to 9·9s., this 
.favourable result being due entirely to the 
reduction in working costs'. . 

If the redemption of capital is taken into 
account the p0sition is at the present day even 
more favourable. R. E. Browne gives the 
capital expenditure for the average plant of the 
Rand Mines Ltd., milling 15,654 tons per 
month with 131 stamps at £620.,132 or £1,127 
per ton milled per day, of which £356 was for 
the reduction plant and £771 for the remainder, 
including shaft sinking and development prior to 
starting milling operations. 

Orriitting the cost of development the capital 
expenditure was £430.,0.0.0. or £782 ,per ton 
milled per day, of which £356 was for the 
reduction plant, leaving £426 for the remainder. 
Assuming that this plant represented the average 
for ,the whole Rand at that time (190.5) it can be 
compared with the average at the present day. 
As a considerable number 'Of mines have started 
milling since 190.5, all of which were able to 

,build the surface plant at less cost, the charge 
for capital redemption, which Ross E. Browne 
takes at 5s. can be reduced, and it r~ma:ins to be 
seen by how' much. The tonn'age milled has 
increased from 1,0.0.0.,0.0.0. tons per month in 
September 190.5 to 1,750.,0.0.0. tons per month in 
January 1911, and while the cost of reduction 
plants was £3&6 per ton milled per day in 190.5, 
the cost of the additional reduc.tion plants may 
be taken at £20.0. per ton milled per day. The 
total expendit.ure per ton milled per day would 
now be £426 and £20.0. = £686 as against £782 
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and corrected for the increased tonnage an 
average for the whole Rand, 'a't the present day, 
of £716. 

If a capital expenditure of £782, requires a 
redemptbn charge of 5s" £716 requires only 
4'5s" and we can now compare the position of 
to-day with 1905:-

Yield 
Working costs ... 
Capital redemption 
Total costs 
Profit 
Profit tax 

1905. 
s. 

35'7 
24'0 
5'0 

29'0 
6·7 

'67 

1911. 
s. 

28'0 
17'0 
4'5 

21'5 
6'5 

'65 

Company's profit 6'03 5'85 
Thus, although the yield per ton fell 7·7s. the 
profit only fell 0·18s. This result has been 
,obtained chiefly ,at the expense of mining costs, 
and it is hardly to be expected tliat mining costs 
will be able to keep pace with the reduction ill 
grade due to the lower value of the ore deposits 
at greater depths, in' fact, it can safely be 
assumed that mining costs will go up rather than 
decline for many reasons, but chiefly the, 
following :-
(a). Increased cost of skilled and unskilled labour. , 
(b), Do. do. explosives. 
(c). Do. do. ventilation. 
(d). Do. do. mine drainage, 
(e). Do. do. hoisting rock to surface. 
(f). Do. do. underground transport 
(g). Do. do. ,power underground. 
(h). ' Do. capital charges. 

LabOlti' :-The scarcity of native labour used 
for drilling, etc., tends to raise the cost of same 
apart from the fact that with the increased depth 
of the mines, more time is lost in reaching the 
working face, the latter factor, also, applying to 
skilled miners. Further, with' increased depth 
the temperature rises, and labour is liable to 
become less efficient. 

Explosives :-Owing to the increased hardness 
of· the rock to be broken more explosives will be 
needed and the increased demand together with 
an increase in the price of the raw materials, 

o particularly glycerine, * tends to raise the cost 
per unit. 

Ventilation :-Outcrop mines and shallow deep 
levels have not had to provide for artificial 
ventilation, but the deeper mines are' compelled 
to adopt same in order to' maintain the efficiency 
of the labour force quite apart from general 
considerations of health and safety. The cost of 
this item alone is liable to, be from 2d. to 3d. per 
ton hoisted. 

* \V, Cullell, "The \Vorld's Glycerine Supply," this Journal, 
Vol. Xl., 1', 302, 

s, d. 
Mining costs 8 9 
Reduction costs 5 0* 
General expenses 1 3* 
,Development redemption '" 2 0 

As already said (page 465) the average depth of 
the workings is probably, 2,400ft., and 
estimating that mining cosis to increase at the 
rate of 6d. per ton milled for every 1,000 feet 
increase of depth we obtain the data shewn 0.11 

Table II. The diagram, Fig. 1, shews thiS 
graphically. it is obvious from the table tha~ 
unless it is possible to reduce working costs an 
capital charges' mining ceases tci be profitable at 
the comparatively shallow depth of 4,000 ft" 
because redemption of ctl.pital alone will swalloW 
up the profit. ----'-E~'.-J~'~\\~'a-J~,T~I-'al-ls-,.~h-,s~t.~~~l.~&~b~l.-,~V~01~.~X~IX~·,-'1~).~lN20~, 
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TABLE II. 
Probable Net Profit from Mining Opemtions at Various Depths. 

- -
1. 

Average depth of worl~ing ... 

~Iining COStR ... 
:J. 

Reduction Costs , .. 
3 
4 General expense~ 

Development redemption 5. 
6 Total costs .. , 

7. Yield ... .,. 

H. profit ... . .. 
10% 9. Profit tax , .. 

O. Company's profit 1 

40 

.JS 

,)0 
I... 
~ , 

~;J II') 

" ~ ~ \S 
t:.~0 
~ ~ 
~/S ~ 

.~ 
~ /0 
"j 

1$ 

0 
0 

... 
... 
... 
.. 

., . 

. .. 

. .. 

.., 
--. 

1,000 ft. 2,000 ft. 3,000 ft. 4,000 ft. 
Shillings. Shillings. Shil1ings. Shillings. 

8'0 8'5 9'0 9'5 
5'0 5'0 5'0 5'0 
1'25 1 :25 1'25 1'25 
2'0 2'0 2'0 2'0 

16'25 16'75 17'25 17-75 
40'0 30 ° 25'0 22-5 
23'75 13'25 7'75 4'75 

2'375 1-325 ·775 '4.75 

f 
21'375 11'925 6'975 4'275 

I 
--

~ 

~ ,~. 
A VCrt1gf Oep/n ()f Ml/1e Workli'lfs 

5,000 ft. 
Shillillg's. 
10'0 
5'0 
l'2G 
2'0 

18'21) 
20'0 
1'75 

-175 
1-575 

FIG. I.-Diagram showing Screen Value of Ore, "'orking Costs, and Profit per Ton Milled when Working 
with Modified Sorting and Breaking Plant. 

It might be pointed out that the assumed in- increase can, be counteracted to a certain extent 

I 

c~ea,se in mining costs of 6d. per 1,000 ft. is too by mining a greater tonnage, but this carries in 
hIgh! and the writer hopes that this is the case, ',its wake the danger of mining barren -rock, 
but III view of the foregoing remarks it seems _ which must be a real temptation ,to underground 
reasonable to assume that ,6d. per 1,000 ft_ of I workers. However, as the grade 'would be 
de[Jth is not by any means an e'xaggerated I' lowered, nothing woul,d be gained beyond distri
amOunt. No doubt .the tendency towards in- buting general expenses over a greater tonnage,. 
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and a probabl~ loss would result from the in
creased quantity of waste rock sent to the 'reduc
tion plant. Under the circumstances, the adop. 
tion of what is known as the big mill policy, 
first put to the test on the Rand by Mr .. H: H: 
Webb on behalf of the Cons'olidated Gold Field.~ 
of South Africa, Ltd., was an ob~ious step. to 
redu.ce working costs, and the results have been 
satisfactory. However, the 'successful carrying 
out of this policy requires a very considerable 
amount of advance development, for, unless the 
mine is well opened ',to convenier;Jtly supply the. 
mill' with the increased tonI;lage without being 

. tempteq to mine barren rock,the ohject in view 
is defeated. . ' 

At the present day the standard for compari
son generally adopted on the Rand is the ton 
milled, but it .has already been pointed out by 
various writers that this is not well chosen for 
comparing costs and efficiency of working. In 
the first place, the tonnage milled by no means 
expresses the work done underground, because 
the difference between the tonnage hoisted and 
milled, representing the waste sorted out, varies 
con'siderably in different mines, namely, from the 
]'\Hcticn lly nothing to over 30%. It seems fair 
to aS~UlUe, always provided the work under
ground i.; carried out honestly and with every 
endeavour to reduce the quantity of barren rock 
sent to the surface, that tho tonnage hoisted 
forms a much better basis for comparison, and 
this standard the writer proposes to use in the 
following investigation. 

Seeing that mining costs have a tendency to 
increlJ,se, it will be necessary to counteract this 
on the surface by reducing operating costs in 
and capital charges for reduction pbnts. On 
p. 465 has been shown that capital expenditure for 
the' reduction plant is a comparatively smaIl por
tion of the total expenditure. Using again the 
figures of Ross E. Browne, we have for the 
average mille of the Rand Mines, Ltd., but 
leavin~ out shaft sinking and development, the 
folloWIng: -

Surface Equipment.£426 = 55% 
Reduction Plant .£356 = 45% 

It has been estimated that at the present day 
for the whole Rand, the. proportion would be :-' 

Surface Equipment. £426 = 60% .' 
Reduction Plant ... .£290 = 40% 

Assuming these figures as corre'ct, 'any saving to 
be effected in the niduction plant would there
fore only be a ,r"ercentage ~f the 40%, the 
amount represented. by the reduction plant, so 
that a considerable re!iuction must. take place 
to materially affect the whole capitaL expenditure. 
The .position is still worse if we include shaft 
sin.king and advance developme.nt. , 

--Referring to working costs, the position' I 
unfavourable if substantial 'reductions are I~ a

be
sn 

made, because reduction costs are barely 0 
thO d f h I one Ir 0 t e tota costs, as appears from th-
following:- e 

. . Shillings. 
MlmngCosts .. , ... ... 8'75} 
DE'\'eloplllent Redemption .... 2'00 lO'75} 

. f '75 11'50=68% 
General Charges l'25 l '50} 0 

Reduction Costs ... 5'? 5'5=032% 
Therefore, any decrease III reduction t 

1r tttl t' l' h' .. cOSs allec 0 a cos ~ on y III t e proportIOn mentioned 
. Under th.e clrcum~tances, the task of sUbstan: 

~Ially reduclllg worklllg costs and· capital charges 
IS by no means an easy one, but in view of th 
magnitude o~ the int~rests. involved, worthy o~ 
the most seriOUS conslder:ttlOn by all interest d 
in the mining industry. . -. e 
. Considering an investigation of the whole sub
Jec: as beyond the scope of these notes, the 
~rIter proposes to deal primarily with the sOrt
Illg and breaking plant and the milling or crush
ing plant, merely inciicating econoniies in other 
portions of the plant at the hand of data pub, 
lished in current papers. 

I.-Sorting and Brealcing Plant.-The pro
blem of removing the waste or ,barren rock from 
the gold bearing ore has agitated the mi'nds of 
engineers on the Rand for a coo'siderable time 
as evidenced by the papers read and disctssion~ 
which have taken place before local Societies,-If 
It might seem therefore that the subject has been 
considered from every point of view, ~akir:g 
further remarks superfluous. In view of certain 
~evelopment~ in the milling o~ crushing plant 
III the Immediate past, the writer thinks that re
consideration in the light of the altered condi
tions will pay handsomely for the trouble taken. 
Members are probably familiar with the now 
acknowledged fact that the efficiency ·of the 
tube mill considerably increases if f!::d with a 
comparatively coarse product. Dr. Caldecottt 
referred to this in detail in the reply to the dis
cussion on his paper ·on the' development of the 
heavy gravitation stamp, aud considerable 
further light has been thrown on the point by 
E. H. 'Johnson::: in the published res'ults of a 
most succesaful crushing experiment at the East 
Rand Proprietary Mines. Seeing that it is po~-

* Hobert Dives, Ore Sorting and Sorting' Appliances, Jour· 
nal oj Soltth .Ajrica" Associo.tioll. oj Engineers, Vol. III., p. 138. 
\Vager Bradford, Some Limitations of Ore Sortino- Journal oJ 
South African A88ociation oj Enghwers, Vol. IX.,?p. 61. H .S. 
Denny, Obsen'ations on the Metallurgiclll Practice of the WIt· 
watersrand, this Jonrnal, Vol. IV., p. '116: H. S. Denny, 
Economic Problems of Metallurgy, Report of S.A.A.A.S., 10M, 
Jl. 100. C. A. Denn)" Valerlictory Address Journal oj Sou-I/, 
A fricnn .A.~·.'iflc':(lUon' of EngineenJ, Vol. Xl.,' p. 371. 'Y. Calder, 
Jort,rnal of rPl'ansvaa,i In8titute oj ilfechanical Engi1wa8, \'0J. 
VII., p. 241. C. O. Schmitt, Sorting, an Economic Probl~m (.11 

the Hand, ·Journal oj South Ajrican A:s:sociation oj Engtllet l 

Vol. XV., p. 151. ' 
t TraIlS. Institution of Mining and Metallurgy, Vol. Xn 

p.57. . 
: This J OH1'1ta.l, VoL Xl., p. '168. 
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~ 
. to feed the tube mill with anything smaller 

sIble :l' it occurred to the writer that a con
tha~ \mi~ce to obtain same was the sorting 
vente~ ~king plant. The rock brought from 
,lnd re ound contains a considerable amount of 
~elow g~icles which are not generally eliminated 
~nes~ra:ening the total rock into a + 3 in. and 
!:1 in product. The latter pro~.~ct, however, 

O
ntains a good neal of - 8" In., and grad-

£II sO c h" f . . obtained by t e writer rom two mInes 
mgs . It 
h wed folloWIng resu :-

8 0 ---+~. in. 
_ ~ in. + 90 
- 90 

'MINE A. I MINE B. 

583% 45'38% 

3S'3}41'7% 1
46 '93) 540'63% 

::1"4 07'7 r 0 

In these cases the average of - ~ in. may be 
tltken at 50% of the total - ~ in. product,. in 
spite of the imperfect screemng now takIng 
"lace over stationary grizzlies, and notwithstand
ing the fact that the rock was not washed. As 
the - 2 in. product represents from 35% to 50% 
of the total rock hoisted, the - i in. therefore 
equals from 17'5% to 25% of the total. tonnage, 
the whole of which can be sent directly to· the 
tube mill plant. If coarse breakers are in use, 
the v naturally produce a further percentage of 
_ i in., and so will the fine breakers, the total 
pcrcentflge so obtained probably 'not falling far 
short of that produced underground by the ex
plosives. G. O. Smart* found in his battery 
feed not less than 33% of -! in., corresponding 
to probably 28% of - -li- in., while W. R. 
Dowling found at the Knights Deep, Ltd., 26% 
of -~. in. and probably 2v% of - i in. This 
shows that in no case need less than 20%' or even 
25% of - i in. be expected, especially seeing 
that we have already from 17'5% to 35% in the 
under-size product from the grizzlies. The pre
sent arrangements could, however, be so modi
fied by adding more breakers that even more 
than 25% of the rock hoisted could' be reduced 
~ a size not exceeding ~ in., thus still further 
I~creasing the quantity available for feeding 
direct to the tube mill plant. . . 

T?e rock hoisted also contains a quantity 
pns:nng a 90-mesh screen, and this product can 
be iI~nt direct to the cyanide plant. In the two 
g~adlllg~ previously givon the average is over 
5%, while G. O. Smart, at the Simmer and 
J~ck Proprietary Mines, found 4'38% in the 
rotll feed, and w,. R. Dowling, at the Knights 
Deep, Ltd., 3'44%. Naturally this product is 
not wanted in either stamp-mill or tube-mill plant. 
f Before describing the proposed modifications 
~the sorting and breaking plant, it will be as 

, This Journal, Vol. Xl., p. 32:;. 

well to shortly state the present practice. The 
rock mined is sent to the surface after passing 
through grizzlies spaced about 8 in. On arrival 
in the head frame, it is autolnatically dumped 
upon a grizzley, the bars of wl.lich are generally 
spaced 1 i in., where it is divided into a coarse 
product (+ Ii in.) and a fine product (-Ii in.). 
called" fines." These" fines" are by no means 
cubical or spherical in shape, as, owing to the 
dE!sign of the screening device, long ·flat pieces, 
the bulk of which considerably exceeds ali in. 
cube, are passed through. The" fines" so pro
duced are invariably taken direct to the battery, 
it having been taken for granted that it is im
possible to remove any waste rock therefrom. 
The quantity of "fines" so produced varies 
considerably in different mines--partly due to 
the different spacing of the grizzley bars, but 
also due to different methods of mining-and 
may be as high as 50% and as low as 30% of 
the total rock hoisted. 

The coarse rock remaining on the grizzley 
bars, after having been washed in a more or less 
summary manner, is spread .ouo upon a sorting 
belt or table, with the objec t of facilitating a 
close scrutiny for detecting and discarding the 
waste rock. The waste so discarded varies from 
under 10% to over 30,% of the to.tal hoisted, the 
averag6 for the Rand being about 16%. The 
rock or ore remaining on the sorting belt is 
then broken t6 a size 'lJot exceeding 2 in., and is 
~ent to the battery. The complete open~tions 
In vol ved are' shown on the volume and flow 
diagram Fig. 2, while a schematic illustration 
of a typical plant is given in Fig. 3. 

'RoCl( HOIS/ed" 

/00 

FIG. 2.-Flow ani! Volume Dial!ram for Sorting 
and Breaking Plant, Present Day Practice. 
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In some plants coarse breakers are used prior 
to sorting and the "fines" so· crrated are 
generally added to the undersize product frolD 
the grizzleys, This type of plant is shewn in Fig. 4. 

A ~mall quantity of ore is sent direct to the tube 

--mill plant in the shape of pebbles and these ar 
picked on the sorting appliance"but as the'q uantit e 
is very snull! it is ignored in the volume diagranI 
. As m~y be seen' the arrangement~ are very 

simple In character, and althoug,h III isolated 

FIG .. 3,-Present.Type of Sorting and Breaking Plant. 

Coarse On em 

fIG, 4,-Present Type of ~ortin~ and Brealdn~ with CUqrS!! J:lreak~r, 
\ 
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e elaborate installations are found, the 
'ases \11or d . d th f 

C fit which might be enve ere rom IS 
hene tl r ne<fatived by inefficient labour. It IS 
:tltog~ les~ tll~t only thosc natives who are 

toriOU < 
no . lly unfit for other work are used for 
Jlhy~lcal)Url)OSeS although it would appear that, 
~ortlJlg , f I k d' : '" of the importance 0 tie wor un Its 
In '1]6\' h f I 
Hubscquent il~fluenlce up Ion t e

k 
eC
I 

onoldmY
b 

0 dt Ie 

I I red uctlOn I) an t, t 18 wor s lOU e one 
IV]O elk' d b competent men. Further, t]e tas. IS rna e 
~]\ more difficult by too much crowdmg of the 

stl k on sorting belt or table and by insufficient 
rO
I 
c nl'ng Yet under these distinctly unfRvour

cea ., % f I k bl conditions an average of 16 0 0 t Ie roc 

l
a .eted is sorted out, and as no protest is made 
lOIS f h d .. 
regarding the value 0

1 
t e waste, kU~Pd' . It IS

d 
tdo 

I presumed that on y waste roc IS Iscar e . 
;0 IV, proviue~ that better labour is employed, 
that the rock IS properly spread out and, above 
all, thoroughly cleaned, it does not seem impos-
ible to raise the percentage of waste rock 

:Iiscarded to 20% or only 4% more than the 
average, al ways presumin.g that the. quantit~ of 
waste rock mined and hOIsted remams as before. 
'fhe total waste in the rock hoisted may be esti
mated at from 35% to 40% on the average, but 
in many cases, when very small reefs are dealt 
with it is much greatPr. 

The rock hoisted is separated into a coarse 
and fir e prodnct, as has been stated, by 
stationary grizzleys when flowing at a great 
velocity down an incline of 38°. That the 
Hcreeniog under these conditions is and must be 
imperfect is obvious and can at any time be seen 
by inspecting the "coarse" product upon the 
Rorting belt or table. To improve this it woulo. 
Recm necessary to adopt a better screening device 
which may be either a shaking screen or a 
revolving screen, called trommel, the main object 
heing to allow sufficient time to effect the 
~cparation and, incidentall~', to permit of thor 
oughly cleaning the rock frolll all impurities anq 
finely crushed particles. The time factor bas so 
far been entir~ly ignored, except in rare cases, 
seeing that the time occupied by the rock in 
flowing over the grizzley never exceeds two 
seeonds, while actually from It to two minutes 
!l.rrJ available between the arrival of two succeed
in.~ skip loads. It would seem possible, therefore. 
to obtain a better separation into two products. 
say a coarse or +:3 in. and a fine or -:3 in. 
product and yielding, each, say 50% of the 
t()~al.r?ck hoisted, especially seeing that with the 
primitive arrangements now in use this is already 
done in many cases. 

Having thus obtained the two products, the 
coar~e or + 2 in can be sent to the sorting 
apphance where, as already stated, 20% of the 
total hoisted will be. r.emoved 1\8 wa~te rOCJr? the, 

balance of 30% to be broken ready for the 
reduction plant. 

The fine or -- 2 ·in. product, which contains 
proportionately as much waste rock as the coarse 
product must now be prep<ned to allow of 
eliminating as much as possible of the waste. 
To do this it is proposed to immediately screen 
out all particles too sma]]- to allow of conven· 
ient.ly detecting and discarding waste rock. It 
will therefore, be necessary to provide another 
screenin g trommel or other equally efficient 
device which will remove all particles -l!- in. 
and smaller, thus giving a fine product ready for 
the tube mill pla"t. In view of the gradings 
given on page 9 it seems that the - ~ in. 
product will equal, fully 15% of the total rock 
hoisted, thus leaving 35% of ( - 2 in. + -l!- in.) 
The coarser product (- 2 in.' + -l!- in.) can 
now be again washed and then subjected to a 
close scrutiny for detecting and eliminating the 
waste rock. Seeing the much greater facility of 
removing waste rock froll! this material without 
also discardillg ore than is the case when dealing 
with coarse rock, it would seem possible that waste 
rock equal to 10% of the total quantity hoisted 
can be so removed, thus making the total waste 
discarded equal to 30% of the rock hoisted. 
With these modifications the fiow and, volume 
diagram would now be as_shewn in Fig. 5. 

70 

FIG. 5.-Flow and Volume Dingrnn. for Modified 
Sorting and BreaKing Plant on Basis of 30% 

:Waste Rock, " 
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FIG. 5A.-Flow and Volume Diagram for Modified 
Sorting and Breaking Plant on Basis of 16% 

Waste Rock. . 

Comparing Fig. 5 with Fig. 2 it -will at once 
be seen that of the total rock hoisted the battery 
noll' has to deal with only 55% as against 84% 
previously and that the tube mill plant only 
deals witIi 56/~ as against 63%, while the cyanide 
plant need only treat 70% as against 8,1%, 

Although the battery has now been consider. 
ably relieved, yet a further reduction in its duty 
can be made by eliminating alI the - i in. product 
resulting from the operatiolJ of the fine breaker 
on the coarse rock, after sorting. The - i in. pro
duct so obtained, and which may be estimated 
at 3% of the total hoisted would also be sent 
direct to the tube mill plant as shewn in the 
diagram Fig. 6. The work of the battery is 
now limited to 46% of the total rock hoisted and 
that of the tube mill plant rises only by 2'5% to 
58'5%, 

If it should be thought that the (-2 in. + i in.) 
product from the fine breaker could with advan
tage be again subjected to sorting it could easily 
be added to the similar product from the first 
screwing plant and the plant resulting would 
be represented by the flow diagram shown ill 
Fig. 7. Compared with Fig. 6 there wiII .be 
two· screening plants, thus making a simpler 
arrangement, and while all the(- 2 in. + i in.) pro-

FIG. 6.-Flow and Volume Diagram for Modified 
Sorting and Breaking Plant with A,lditional Screen
'ing after Fine Breaking, on Basis of 30% 'Vaste 
Rock. . 

duct is sorted in one' place the product resulting 
from the 30% passed through the fine breaker is 
sortlld twice. 
. ,If, as in some plants now in operation; it 
should be thought advisable to use "a coarse 
breaker it becomes necessary to eliminate the 
fine product so created and to particularly see 
that the" - i in. product is sent direct to the 
tube mill plant. The diagrams Fig:;:. 5, 6 and 
7 would then have to he altered as shewn ill 
Figs. 8, 9 and 10, the assumption having 
been made that the coarse breaker produces 10% 
of the total 'rock hoisted in a size smaller than 
2 in. of which 4% again woul(l be - i in. 

The diagrams shew all operations up to and 
including stamp ~iIIing and tube milling thus 
clearly expressingl where the work, is 'reduced as 
compared with present'-day pj·actice. In explana
tion of the duty allotted to the tube' mill plant 
other thall crushing the - i in. product obtainl;Jd 
direct from the sorting plant, it' may be stated 
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FIG. 6A.-Flow lLIHl Volullle lJiagralll for Modilied 
'Sorting and Breaking Plant with Additional 

Screen llg "fter Fine BJeaking on Basis 
of 16% Waste Rock. 

IC-;;''Y ;; .. 'ro-",u~lf/~r 

-t::~::"'itY"~mr'fl'.Y~ 

. '" 

FIG. 7.-Flow and Volume Diagram for Modified 
Sorting and Breaking Plant witll Double Screening 
and Double Sorting, on Basis of 30% Waste Rock 

i'YdJ/l! RocA' 
.30 

.FIG. S.-Flo," and Volume Diagram for Modified 
Sorting and Breaking Plant as in Fig. V, on Basis 
of 30% Waste Rock but with Cparse Breaker 
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10 

P/",,l.l 

FIG. 8A.-Flow and Volume Diagram for Modified 
Sorting MId Breaking Plant, on Ba~is of 16% Waste 
Rock, as in :Fig. VA., but with Coarse Breaker. 

W'osle Hock 
~ 

FIG. g.-Flow and Volume Diagram for Modified' 
Sorting and Breaking Plant, as in Fig. 6:, on 

Basis of 30% 'Waste Rock, bnt with 
Coarse Breaker. 

FIG. gA.-Flow and Volume Diagram for Modified 
Sorting ane! Breaking Plant on Basis of 16% 

'YaRte Rock as in Fig. 6A., but 0 

with Coarse Breaker. 
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C. O. Schmitt-FntnTc'Economies in Rand Rcdnction Plants. 475-ApriI19~1l:.-___________ ---. ______________________ _ ---- that the percentage of. the ore crushed in the 
battery and requiring further crushing in the 
tube mill plant is taken at 7.5% which corres
ponds closely with actual practice in .many of the 
later plapts now at work. 

For the purpose of permitting a more ready 
comparison between the preeent type of sorting 
plant with any of the six different forms pro-

I' po~ed in the foregoing remarks certain data. 
expressive of the work done have been collected 
in the Table UI. As will be seen the basis of 
comparison is the quantity of rock dealt with in 
the various operations and expre~sed, as a per
centage of the tonnage hoisted. This obviously 
eliminates the usual basis for comparison-the 
tonnage milled as this naturally does not readily 
express the work done anywhere but in the 
stamp inill. 

FIG. IO.-Flow ano V~lu'me Diagram for Modified 
Sorting and Breaking Plant as in Fig. 7, 

but with Coarse Breaker. 

It appears from Table III that while the duty 
of the variolls portions of the sorting plant is 
increased with the exception of that of the fine 
breaker, the work of which is considerably 
reduced, the duty of the stamp battery is in the 
most favourable case almost halved, while that 
of. the cyanide and tube mill plants is also 
reduced. With the aid of the table it will now 
be .possible to make an estimate of the probable 
increase and decrease in both capital expenditure 
and operating costs brought about by the pro
posed modifications of the' sorting and breaking 
plant. 

TABLE IlL-Comparative statement of duties of variouR operations with existing and proposed methods 

Type of Plant: 
Exist~ng 
Methpd. 

Proposed. Methods on basis of 30 per cent. waste rock. 

Fig. 2. Fig. 5. Fig. 8. Fig. 6. Fig. D. Fig. 7. Fig. 10. 
------------------

Number of Column. 1 2 3 4 5 6 7 
--------------------- ------ -----------------

I. Rock Hoisted -. ... 100 100 100 100 100 100 100 
2. Waste Rock sorted out '" 16 '30 30 30 30 30 30 
3. Ore Milled and Treated in Cyanide 84 70 70 70 70 70 70 

Plant ... ... ... 
4. Ore passed through Stamp Battery ... 84 55 51 46 43'8 46 43'8 
5. Ore passed through Tube Mills .. - 63 . 56 57 58'5 59'2 58'5 59'2 
6. Ore direct from Sorting Plant to - . 15 

I· 
19 24 26'2 24 26'2 

Tube Mills ... .... , 

7. Rock Sorted ... ... 70 85 81 85 81 -106 97'S 
8. Rock Screened ... ... 100 150 210 180 234 180 234 
9. Duty of Coarse Breaker ... 70 ~ 50 - 50 - 50 

10. Duty of Fine Breaker ... ... 54 30 24 30 24 30 24 
11. Ore passed through _ Tube Mill 

Classifiers ... . ... 147 III 108 104'5 1O:~ 104'5 103 
12. Ore passed through Tube Mill Classi-

fiers if (-.g.) -prod,uct from sorting 
plant is-also passed through Tube 
Mill Classifiers. ... 126 137 128'5 129'2 128'5 129'2 -
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476 The Journal of The Chemi~al, Metallurgical and Mining Society of South Africa. April 1911 

TABLE IlIA. 

Comparative Statement of duties of various .operations with existing and proposed Methods. 

Existing I Proposed Methods on basis of 16% Waste Rock. 
'\Iethods. . . 

Fig'. 2. Fig. 5A.1 Fig. 8A. F,g.6A. I Fig'. 9A. Fig. 7". Fig, 10 •. 

Type of Plant. 

----------------------
Number of Column. ______ 1 ____ ~ ____ 3 ___ 4_1 __ 5 ___ 6_~ 

1 Rock hoisted 
2 Waste Rock sort"d out 
3 Ore milled and treated in cyanide plant 
4 Ore passed through stamp battery 
5. Ore passed through tube mills 
£ Ore direct from sorting plant to tube 

mills 
7 Rock sorted 
8 Rock screened 

. 9 Duty of coarRe breaker 
10 Duty of fine breaker 
11 Ore passed through tUl:le mill classifiers 
12 Ore passed through tube mill classifiers 

if ( - t) product from sorting plant 
is also passed through tube mill 
classifiers 

100 
16 
84 
84 
63 

70 
100 

70 
54 

147 

100 
16 
84 
69 
67 

15 
50 

150 

::14 
136 

151 

100 
16 
84 
65 
fi8 

H) 
40 

210 
50 
2{ 

133 

152 

100 100 
16 16 
84 84 
59 57'8 
69 69'2 

25 26'2 
50 40 

184 234 
50 

34 24 
128 127 

153 I 153'2 

100 100 
16 16 
84 84 
59 57'8 
69 69'2 

25 26'2 
50 40 

184 234-
50 

34 24 
128 127 

153 153'2 

Ross E. Browne* in the paper already men
tioned furnishes the following data regarding the 
.average plant of the Rand Mines, Ltd. :-

I has been little change, if any, in the design of 
the sorting and breaking plants so that it way be 
assumed that at present the 'ratio is the same . 

1. Rock hoisted per month 
2. Waste discarded per month ... 
3. Milling ore per month 

4. Cost of sorting per ton of 
waste discarded 

5. Cost of conveying per tOll of 
waste discarded 

6. Total cost per ton of waste 
discarded 

7.' Total cost per ton milled 
8. Total cost per ton hoisted ' .. 
9. Cost of breaking per ton 

broken 
10. Cost of breaking per ton 

milled 
11. Cost of breaking per ton 

hoisted 
12. Cost of sorting and breaking 

per ton milled 
13. Cost of sorting and breaking 

Tons. 
17,779 

2,125 = 12/~ 
15,654 

s. 

1'433 

'334 

1'76'7 
'264 
'211 

'339 

'279 

'246 

'543 

per ton hoisted '457 
It may be gathered from these figures that sort
ing and b"reaking each represented practically' 
half of the total cost in the type of plant then in 
use by the Hand Mines, Ltd. Since then there 

"'II- \Vorking Costs of the lIii1es of the \Vitwatersl'alid, Journal 
of the South Africa'lt A81SoeiatiUlt of EllIJi,'J~~el'8J Vol. XII., p. 289. 

. With increased tonnages the cost per ton has, 
however, been considerably reduced and varies in 
dift'erent plants from 2·5d. to 5d. per ton milled. 
If we assume the comparatively high figure of 
3 75d. per ton milled for the cost of Rorting and 
breaking, the cost of sorting alone will then be 
1·875d. per ton milled, which on the basis of the 
present percentage of waste discarded would be 
2·24d. per ton hoisted (16% of waste rock) or 
14d. per tOll of waste removed, say Is. 2d. 

The cost of . sorting also includes the cost of 
screening, however as the actual cost of screen
ing has not been separately kept it will be 
necessary to assume a fig!!re. Considering the 
very small attention paid to screening in the 
past the o'nly clue we have the cost of. opera
ting a trommel, including maintenance and 
power, and water for washing. purposes. If we 
assume this to be 2d. per ton sorted we have the 
following :-

s. d. 
Screening per ton sorted 0 2 
Sorting per ton sorted 1 0 

As this is not a good oasis we have .to find the 
cost per. ton screened, and as in the existing 
plants all the rock hoisted is screened, we have 
on the basis of 3.0% being " fines" : 

C 
. ,2 x 16 5d 

ost of screeDlng per ton screened -70 = " . 
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April 1911_-----0-,-0-, _S_Ch_1_n_it_t_-_F_u_tu_'1_.e_E_'_cO_n_o_1Tn_ie_s_.i_n_R_u_n_d_R_ed_1_w_,t_io_n_P_l_a_n_ts_. _________ 47_7: ---A the cost of breaking the rock is a little more 
tbS n half the total sorting and breaking costs, we 

I 
a e 2d. as the cost of breaking per ton milled, 

laV . f 30% "fi " d 16% or on the basIs 0 0 nes an 0 waste 
discarded :-

~ = 3·lld. per ton broken or say 4d. 
-4 

h~h is practically the figure given by Ross E. 
irowne. The cost of coarse breaking is con
iderably less and may be taken at 2d. per ton 
~roken. We now have the following operating 

costs: s. d. 
Sorting per ton of waste discarded 1 0 
Screening per ton screened 0 0'5 
Fine breaking per ton broken 0 4'0 
Coarse breaking per ton broken 0 2'0 

To complete the comparison we also need the 
cost of stamp milling, tube milling and cyanid
ing. These vary considerably in various plants, 
and although the figures published by E. J. Way* 
and used on page 466, show the average reduction 
costs at 5s. per ton milled, it is proposed to use 
the lower figures'actually obtaining in a number 
of large plants, especially as by so doing the 
result obtained by the modifications suggested is 
adversely affected. The following will therefore 
be taken as a basis: 

Crushing in stamp batteries per 
ton milled 

Cyaniding per ton treated 
Tube milling per ton milled 

s, d, 

1 
1 
o 

6 
9 
6'75 

Tube milling per ton passed 
through tube mill 0 9 

or a total of 3s., 9·75d. to per ton milled. It 
will be admitted that these figures are low, <md 
therefore distinctly unfavqurable to the point to 
be brought out, and it is hoped that this will be 
taken into account if any of the statements made 
should appear too favourable. With the aid of 
tabulated statement of duties (table III) opera
ting costs of the modified plant [l,S weil as of the 
present type of plant can be calculated. The 
result is shewn in table IV. It appears from 
table IV. that there will be a saving in working 
costs varying .from S·16d. to 10·32d. per ton 
hoisted, or per unit of gold recovered, it being 
assumed that the mining is carefully and 
efficiently done in both cases, 

Naturally a comparison on the basis of the 
tonnage milled is not possible, as owing to the 
~educed quantity of milling ore, due to the 
lDcreased percentage of waste rock discarded, 
fiuch a comparison would yield misleading results. 

I: now remains to be seen what the saving in 
c~pltal expenditure will be under the altered 
conditions. However, before comparisons can be 

• Trans. lnst. M., and M., Vol. xix., p. 12. 
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TABLE IVA. 
Compa rative Statement of Operating Costs in Existing Plant and Proposed New Plants. 

-
Existing Plant. Proposed Plants on Basis of 16 per cent. Waste Roe k. 

Type of Plant. --
Rate 

}t~ig. 2. Fig.5a. Fig. Sa. Fig. (iii;. Fig. Ga. pel' ton. 

-
Number of Columns. I 1 2 3 4 5 

I -
Shillings i Tons Shillings Tons Shillings Tons Shillings Tons Shillings Tons Shillings 

1. Milling ... '" 1'5 I 1:i4 [2600 69 103'50 65 ~7'5 59 88'50 57'2 8:)'8 
2. Tube Milling '" '75 I 6:3 47'25 67 50'25 68 51'0 69 51'75 69'2 5['9 
3. Cyaniding ... ['75 84 147 '00 84 147'00 84 147'00 84 147'00 81 147'00 
4. Screening ... '0416 100 U6 150 6'24 210 8'74 184 7'65 234 9'73 
5. Sorting '" 1'0 70 70'00 50 -50'90 I 40 40'00 50 50'00 40 ~O·OC 
U. Coarse Breaking '" '167 70 11'67 - - I 50 8'33 - - 50 8'33 
7. Fine Breaking ... '334 34 11'33 24 8'00 34 1l'33 24- 8'00 ~118'()O 

---------- ----
8. Total Costs '" 424 '08 
9. Costs per ton hoisted 4'2.4-

10. Saving p. ton hoisted 
11. Saving p. ton hoisted 
12. Saving in per cent .... 

made, it will be necess:try to shortly describe 
how far the modified method of working will 
affect the design of the plant. . 

The present type of plant may shortly be 
described as follows :- In most mine8 there are 
one or more storage bins underground varying 
.considerably in size, there are also one or more 
storage bins in the sorting ll.nd breaking plant 
.and finally there is a large bin attached to the 
stamp battery. The last mentioned has so far 
been of a capacity to hold a three days supply of 
{)re. However, with the great stamp duties now 
being reached it- will be impossible without 
unduly increasing the cost of the mill bin to 
comply with the rule. The combined capacity 
{)f thtl storage bins in the sorting plant may be 
taken as equivalent at from 12 to 24 hours 
supply to the battery. In view of the fact that 
hoisting and surface transport is not permitted 
on Sundays, the storage underground and in the 
sorting plant ,is of no avail for supplying the 
battery on that day. This has -already been 
taken into account in some plants where storage 
bins in the sorting plant have been omitted, 
arrangements having been made for continua~ly 
tranSferring the ore from the sorting plant to ,the 
battery. Therefore, except in the case of inter
mittent tralll!;port of the ore to the battery, these 
bins are of no use and for our purpose can be 
{)mitted. We have then only the mill bin to 
consider and it is proposed, in the new plant, to 
allow for a bin giving three full days storage 
capacity. Hence, the battery will remain as 

368'32 360'57 356'23 350'76 
3'68 3'61 3'56 3'51 

'56 '63 '68 '73 
6·72d. 7·56d. 8·16d. 8'76d 
15'8% 17'8% 19'')% 20'6~ ~ 0 I' 

a 

before, excep~ as regards the number of stamps, 
and the cost per stamp will, other things being 
equal, remain the same. 

The tube mill plant also will remain the .same, 
except in the number of mills required, but the 
cost per mill will not change. 

The cyanide plant will not alter in design, but 
the capacity will be decreased in conformity with 
the decreased tonnage to be handled, due to 
sorting out more waste rock .. 

The'sorting plant, however, will be consider
ably altered from the present design. It has 
already been stated that in order to obtain more 
efficient screening the stationary grizzleys should 
be discarded and replaced by a more efficient 
device. This will also necessitate a storage bin 
below the tipping gear in the head frame to hold 
sufficient rock for equalising the How through the 
first screening plant. This bin will not oe very 
expensive, in fact some plants already have it. 
although it is in the wrong place, being placed 
after the screening device instead_ of before it. 
The chief point of difference between the old and 
new sorting plant will ,be a storage bin for the 
- i in., product which, in future, is to be sent 
direct to the tube mill ,plant. To secure proper 
running and regular work this bin also should 
have a capacity equal! to a three days supply. 
Perhaps it had better be erected adjoining the 
tube mill plant, in any case its cost must be 
allowed for. The sorting arrangements proper 
will naturally have to be augmented to deal with 
the increased quantity of rock handled as shewn 
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:-- - ble II1. and this also applies to the ~)feaking 
]n ta cept that in this case it will be a 
plant, ex 

decreasc'll'ng to the writer's investigations the 
Aoo~ . I f the various parts of the reductIOn pant 

co
st

b
o 

onveniently stated on the basis of the 
~n eC . 
t~nnage milled per day. . ' 

Taking a plant capable of deahng wI~h 2,000 
f Ore per day the cost per ton Imlled per 

tons 0 ' d h b . f 
d Per ton hoisted per ay, on t e aSls 0 

dllY an b k f II 16~~ waste discarded, may eta en as 0 ows :-

Sorting and breaking plant 
Stn.mp battery , 
'rube mill plant 
'rube mill plant per ton 

passed through tube mills 
Cyanide plant ... . .. 
power distribution service 

'rotal CORt per ton hoisted 

Per ton 
milled 

£13 
25 
12 

16 
59'1 

5'4 

Per ton 
hoisted. 

£10'92 
21'00 
10'18 

49-644 
4'536 

£96'280 

~rhe milling or crushing plant would consist of 
240 stamps of 1,500 Ibs. falling weight or 200 
stamps of 1,500 Ibs. falling weight, augmented 
by 8 tube mills 22 ~t. x ~ ft. 6 in. The pulp 
elevating plant whICh Will also be favourably 
infiuenced by the proposed modifications has' not 
been included as the difference is so small as not 
to affect the total seriously. 

Again using the tabulated st3.tement (page 475) 
the capital expenditure for the modified as well 
as the existing plant, not considering the sorting 
plant, has been calculated and 1S as shown in 
Table V. 

In the table th~ figures for power distribution 
have been obtained as follows :-The power con
sumption of the reduction plant is approximately 
at the rate of '8 K.W. per ton milled per day, 
or a total of 1,600 K. W. for the 2,000 ton 
plant. The plant consists of:-
200 stamps @ 4 h.p. = 800 h.p. 

= 600 K.W. = 37'5% 
8 tube mills @ 100 h.p. = 800 h.p; . 

='600 K.W, = 37'5% 
Cyanide plant, 400 K.W, = 25% 

As the total cost of the power distribution 
service is £5 4s, per 84 tons milled, the total 
cost of power plant is therefore 84 x 5'4= 
,£<153 6s, Apportioning this in the proportion 
of 37'5%, 37 5%, and 25%, we have :-
}[iII... .., £170 or £2'0 perton on 84 tons 
Tube Mill .. , £170, ,,£2'7 j, " " 63 " 
Cyanide Plant £113-6 " £1'35" ." " 84 " 

o 
rl 

. t
.~ 

'"' 

ooo~'S' 
O~~-.::1'4 
"<1<'-<100:> 
<:0 .-< 

C(J 
"'1 o o 
"'1 

which are the rates used in lines 5, 6,' and 7 of 
the table, The, table shows that as far as stamp 
mill, tube mill plant, cyanide plant, and power 
distribution service are concerned a saving of 
from 20'6% to 23'4%, as -compared with the 

'pr.esent type of plant, can be obtained by the 
modifications already described, 

:;:;;--..e 
9;:1' 
0<':> 
7'l Cl 
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TABLE VA.-Comparative Statement of Capital Expenditure on Part of Reduction 
Plant with Present and Proposed Methods of Working. 

Rate ~xisting Plant. Proposed Plants on basis of 16 per cent. Waste Rock. 
Type of Plant. per -ton Fig. 2. Fig.5A. Jilg. SA. Fig.6A. Fig.lh. 

pel' ' ---- ----- ----- ---
Number of Columns. dar_ -~ 

1 2 3 4 5 
--y- TOllS £ Tons ,£ Tons £- Tons £ Tons £-

1 Stamp mill '" ... ~5 84 2100 69 1725'0 65 16250 59 1475'0 57'2 1430-0 
2 Tube mill plant '" 16 63 1008 67 1072'0 68 1088'0 69 1104'0 69'2 1107-2 
3 Cyanide plant '" 59'1 84 4964'4 84 4964-4 84 4964'4 84 4964:4 84 4964'4 

-- ----------------- ------~ 
4 Total (1 +2+3) .. 8072"4 7761'4- 7677"4- 7543'4 7501'6 
5 Power dis- rStamp mill 20 84 168-0 69 138'0 65 130:0 59 118'0 57'2 114"4-
6 tribution 1 Tube mills 2·7 63 170'1 67 180'9 68 183-6 69 186'3 69'2 186'S-
7 service Cyanide plant 1'35 84 113'4 84 113'4 84 113'4 84 113'4; 84 113-4 

------- ----- ----- --------8 Total U+5+6+7) ... 8523'9 
9 Saving due to modified 

plant ... .... 
10 Saving per ton hoisted 

per day ... .. , 
11 Saving in per cent. ... 

With regard to the sorting and breaking plant, 
the chief item of additional expenditure will be 
the cost of the storage bin for the - -H- in. pro
duct plus the cost of a means of transport for 
conveying the same to the tube mill plant. For 
the remaining portion of the sorting plant the 
expected i~crease of cost will have to be deter
mined in accordance with the duty, :1S shown in 
the tabulated statement un p. 475. Dealing with 
the new storage bin first, it is proposed t:l allow 
for a three-days' supply, as suggested on p. 478, 
as being in accordance with the present practice 
in relation to the ore bin in the stamp battery, 
and which is ample to tide over the period of 
forced idleness on Sunday. As the greatest 
tonnage sent from the sorting plant direct to the 
tube mill does not exceed 60% of the tonnage 
hoisted, the storage required for the 100-ton 
plant would be about 180 tons. Presuming that 
the cheapest form of storage bin is a circular 
steel vat set on the ground, and as the product 
in -question can' be conveniently and cheaply 
conveyed by pumping, it is pr')posed to allow for 
a vat 'with a conical bottom, having the dis
charge hole at the -apex of the cone. This dis
charge_ hole will' be connected to the suction 
branch of a centrif)lgal pump, which will deliver 
a steady stream to _the launder entering the tube 
mill plant. If the - i in. product is conveyed 
to, the storage vat I by gravity with the aid of the 
washing water, ·the water may be promptly re
turned for re-use by providing the vat with a 
peripheral overflow launder, as now used on the 
slime collecting vats. , 

For a plant dealing with -2,000 tons of rock 
hoisted per day, to take a: convenient size, the 

8193-7 810H 7961'1 7916'2 

330'2 419'5 562'8 607'7 

\ 
3'30 4") 5'63 0'08· 

3-86% 4'9% 6'6% 7-1% 

capacity of the storage vat would require to be 
3,600 tons, or, at 20 cub. ft. per ton, 72,000· 
cub. ft. This would require two vats of 50 ft. 
diameter by 20 ft. deep, which, together with the
necessary pumping plant for ore and return water" 
would not cost more than £3,000, or £1 lOs. per 
ton hoisted per day. 

In order to arrive at a reliable flgure regard
ing the cost of the various parts of the sorting 
plant under the altered conditions, the amount 
(given on p. 479) of £13 per ton milled per day,. 
or £10-92 (say £ll) per t0n hoisted per day,. 
must be sub-divided. As these figures do not 
allow for coarse breaking, an amount of £1 per 
ton hoisted per day is provided for this ·purpose. 
On the basis of the actual cost of 'a number of 
sorting and breaking plants now in successfull 

use, the writer arrived at the figures shown on 
Table VI., which are also rectified to give the· 
cost per ton of rock or ore actualiy dealt with in 
various portions of the plant. With the aid of 
Table IlL, the capital cost for the proposed new 
plants, as compared with the present tJpe, can 
now be calculated. The result is given in Table' 
VII. '0 It appears from the table that the pro
posed modifications of the sorting and breaking 
plant cause an increase in the capital cost vary-
ing from 11'2% to_ 39%_ . . 

Now, in order to arrive at the nett savmg 10 

capital expenditure, if any, for the whole plant, 
it will be necessttry to combine the totals of 
Tables V. and VII. as shown in Table VIII. -

The saving on capital account due to the
modifications in the total plant, i.e., sorting and, 
breaking plant, stamp' mill, tube mill pl~nt, 
cyanide, plant, and power' distribution serVice" 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



April 1911 
.-~ 

c, 0, Schmitt-Future Economies in Rand Reduction Plants" 

TABLE VI. 

Statement of Capital Cost per ton of Rock' hoisted or dealt with In various portions' 

of Sorting and Breaking Plant, 

-- TYPE o~' PLANT. 

-
Scr('ening Plant ... .. , 

Coarse Breaking Phwt ' .. 
Washing Plant ... .. , 

Sorting Plant ... 
Fine Breaking Plant ' .. .., 
Waste Rock Disl-'osal. .. '" 

Building and Foundatiul1~ ", 

1. 
2. 
3, 
4, 
5. 
6. 
7, 
8. 
9, 

Storage Bins " , '" 
Repair Shop, Lifting Tackle, etc, 

Total ... 

Cost 
per ton 
Hoisted. 

, .. £ '9 
.. £1'0 

.. . £1'1 

... £2'0 
, .. £2'1 
.., £1'0 
... £2'0 

£1'6 
... £ '3 

... £12'0 

TABLP; ViI. 

Tons of Cost per ton of Ore 
Ore dealt actually dealt 

with. . with. '" 

.' '. 

100 £ '9 per tpn, screened, , 
70 £ L '425 per ton broken, 
70 £1'57 per ton washed, 
70 £2'85 per ton sorted, 
54 £3'9 per ton broken. 
16 £6'25 per. ton of waste. 
70 £2'85" per ton sorted, 
84 £1'9 per ton milled, 

100 £ '3 per ton 'hoisted" 
----

I 
.' 

, I 

Comparative St,atement of Capital Expenditure on Sorting and Breaking Plants, with present and 

proposed methods of working, 

Existing Plant. Proposed Plant on basis of 30 per cent. Waste Rock. 

Type of Plant 
Fig. 2. Fig.5. I Fig.S. I' Fig. 6. • Fig.9 . Fig. 7. Fig.1O. 

Rate 
per 
tOll. 

I 

-----.-----,-

Sum ber of Col UliIn" 1 2 
I 

3 4 5 6 7 

'£' Tons £. Tons .£ Tons .£ Tons .£ Tons .£ Tons .£ Tons £. 
I Screening .. '9 100 90 150 135 :310 189 180 162 234 210'6 180 162 234 21C 
~ Coarse breaking 1 '425 70 100 - - 50 71'25 - - 50 7l'25 - - 50 71 
:1 Washing ,,1'57 70 110 150 235'5 210 329'7 180 282'6 234 367'38180 282'6 234 367 
4 Sorting , .. 2'85 70 200 85 242'35 81 230'8 85 242'25 81 230'8 106 302'1 97'8 278 
~ jo'inebreaking, .. ;3'9 54 210 30 117 24 93'6 30 117 24 93'6 ·30 11·7, '24 9:3 
6 Waste disposal 8'25 16 100 30 187'5 30 187'5 30 187'5 30 187'5 30 187'5 :1O 187 
7 Building .. '2'85 70 200 85 242'25 81 230'8 85 242'25 81 230'8 106 302'1 97'8 278 
8 btorage bins '" 1'9. 84 160 - - - - - - -, - - - -
9 Repair shop '3 100 30 100 30 100 30 100 30 100 30 100 30 100 31 

10 Storage for"r 1'5 - - 100 150 100 150 100 150 100 150 100 150 100 151 

11 Total, .. -- - 120'0 -ll:339ii-- 1512~6511-1413ii- 1571--:93-1533'3 --16-67 
12 Increaee due to 

modified plant 1'133'95 312'65 241'36 371'93 3333 467 
13 Increase per ton I . . , ,. ' 
: hoisted per day I 1'34 3'13 2'41 372 3'33 4 
~ Increase in per I I 

cent.... I 11'2% 26% 20'1% 31% 27'75% ::W 
~ I i 
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TABLE VIIA,-Comparative Statement'of Capital Expenditure on Sorting and Breaking Plants, 

with Present and Proposed Methods ~f Working, 

Existing' ·Plant. l)roposed IJlant.s on basis of "16 per cent. 'Vaste Roek. 

Type of Plant, 
Rate 

pel' ton. Fig',2. Fig.oa. Fig. Sa. I~~ Fig.Oa. 

-
Number of Column, l. 2 3 4 5 

-, 

I, .t, " Tons .£ Tons ,£ Tons .£ Tons £ Tons ,£ 

1. Screening '9 
2. Coarse Breaking 1'425 

100 90 150 135'00 210 189'00 184- 165'60 234 210'60 
70 ,100 - - 50 71'25 - - 50 71'25 

3, Washing .. 1'57 70 110 150 235'50 210 329,70 184 288'88, 234 367'38 
4, Sorting .. , 2'85 
5, Fine Breaking 3'9 

70 200 50 142'50 40 114'00 ,50 142'50 40 114'00 
54 210 34 132'60 24 93'60 34 132'60 24- 93'60 

6, Waste Disposal 6'25 16 100 16 100'00 16 100 16 100 16 100 
7, Building 2'85 70 200 50 142'50 40 114'00 50 142'50 40 114'00 
8, Storage Bins 19 84- 160 - - - - - - - --
9, Repair Shop '3 

10, Storage for,- 1} in, .. , 1'5 
100 30 100 30'00 100 30'001 100 30'00 100 30'00 
- - 100 150'00 100 150'00 100 150'00 100 15000 

Total 
--j-,--------- -----------

~J • 11. 1200 1068'10 1191'55 1152'08 1250'83 
12, Increase or decrease - 131'9 -08'45 -47'92 ] . +50'8' :I 
13, Increase or decrease 

per, tpn hoisted ", -1'32 -'085 -'48 ' .. + '51 
I c 

TABLE VIII, 

Comparative Statement of Capital Expenditure on Part of Reduction Plant and Sorting alld Break

ing Plant with Present and Proposed Methods of Working, being Total of Tables V, and VIr 

r Existing' Proposed Plant,s on Basis of 30 per cent, "'aste Hopk. 
Type of Plant Plaut. 

, I 
Fig, 7 ,[ ]~ig'. 2 

FIg, 5 I Fig. 8 Fig, G }<'ig. U l~'lg. 10 

---
Number of Column, 1. 2 3 4 5 6 I 7 

--- ---- -----
.£ .£ ,e '" .£ .£ £ 

1 Cost of stamp mill, tube mill and 
cyanide plant and power supply tl523'9 6763'7 6674'4 6567'2 6521'1 6567'2 6521'1 

2 Cost of sorting and breaking plant 1200'0 1339'6 1512'65 1413'6 1571'93 1533'3 1667'79 
3 Total cost (1 + 2) ... ... 9723'9 8103'3 8187'05 7980'8 8093'03 8100'5 8188'89 
,1 Saving due to inodified plant .. , - 1620'6 1536'85 1743'1 1630'87 1623'4 1535'01 
5 Saving per ton hoisted per day .. , - 16'2 15'37 17'43 16'3 16'23 15'35 
6 Saving in per cent, .. , '" - 16'6%1 15'8% 17'9% 16'8% 16'7% 15'8° % 
-
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C. O. Schmitt-.Puture llconomics in Ilctnd Reduction PZctnfs. 4sa 
.\l'ri1~ ____ ------------------------------

TABLE VIIIA.-Co.mparative Sta~ement of C~pital Expenditure on Part of Reduction 
Plant and Sortmg·and Breakmg Plant with Present and Proposed Methods of 

Working being Total of Tablps VA. and VIlA . 

. 
Type of Plant. 

------
~umber of Column. -- -- ----------------

1 Cost of stamp mill, tube mill and cyanide. 
... 

2 C 
3 

plant and power supp~y. YA. 
ost of sorting and breakmg plant. VIlA. 

Total cost (1 + 2) ... 00. 
.' .. lwing due to mo~ified plant 

Saving per ton hOIsted per day ... 
4 S 
[j 

(j S aving in per cent. ... ... 

... 

... 

... 

... 

therefore varies from 15'8% to 17'9%, thus 
showing that notwiths~anding an increase in the 
cost of the sorting plant, amounting to nearly 
40%, a very substantial saving results in the 
cost of the whole plant. 

Assuming that the remainder of the reduction 
plant, viz., amalgamating plant, mill clean-up 
plant, pulp elevating plant, return Wolter service, 
ore transport on surface, water supply, offices, 
workshops, and stores cost £22 per ton milled 
per day, or £18 lOs. per ton hoisted per day, 
the total cost will then be as follows, taking only 
the best and worst cases :-(see Table IX.) 

The saving in capital expenditure, as evidenced 
by 'fable VIII., will reduce capital charges to 
tho ~ame extent. Taking 12% per annum, made 
up as follows :-

Interest at 6% 
Depreciation at ... ... 4% 
Redemption at ... 2% 

as the basis, the saving in capital charges due to 
the modified plant will be shown in Table X. 
Add to this the saving in operating costs, as per 

Existing Proposed Plants on basis of 10 per cent. 
Plant. IV aste Rock. 

Fig, 2. Fig. 5A. I Fig. 8A. I F,g", GA. l!~ig'. \lA. 

1 2 3 4 5 
------------

£ £ £, " £. 

8523'9 8193'7 8104'4 7961'1 7916'2 
1200'0 1068'1 1191'55 1152'08 1250'83 
9723'90 9261'8 9295'95 9113'18 9167'03 

462'1 I 427'95 610;72 556'87 
4'62 4'28 6'11 5'57 

4'75% 4'5% 6'25% 5'7% 

Table IV., the total saving will be as per 
Table XI. 

'fABI,E IX. 

Existing 

I Proposed PI"nt. Plant. 
Oolumn (referring to I. 4. 7. 

prEvious tables). Per tOll hoisted per day. 

1. Cost of Sorting 
Plant, Stamp 
Battery, Tube 
Mill Plant, Cy-
anide Plant, £ £, £ 
Power Distri-
bution ... 97'239 79'808 81'8889 

2. Cost of re-
mainder ... 18'5 18'5 18'5 

3. Cost of entire 
reduction plant 115'739 98'308 100'389 

4. Saving as com-
pared with ex-
isting plant ... '17'431 15'350 

5. Saving in per 
cent .... . .. Hi'l% 13'25% 

TABLE X. 

~,tat&1ment of Saving m Capital Charges by adopting the proposed :Methods of Working . 
.. 

-----------------_. 

Column ... ... Nurr.ber of 
Saving in C 
Saving in C 
Saving per 

apital (Table VIII.) .... 
apital Charges, per month 
ton hoisted (28'5 days per 

'-----

. .. 

.,. 

... 
month) 

Proposed Plants on basis of 30 per cent. waste rock. 

~~ig. 5. Pig. 8. }l'ig.6. Fig.O. Fig. 7. Fig. 10. 

---- --------

2 3 4 5 6 7 
£1,620 1,537 1,743 1,6:31 1,623 1,535 
£16'2 15'37 17'43 16'31 16'23 15'35 

1·37d. l'29d 1·47d. 1·37d. 1·36d. '1'29d 
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TABLE XA,-Statement of Saving in Capital 
Charges by Adopting the Proposed Methods of 
Working, 

P.foposed Plants on Basis 'of 
10 per eent. 'YasLe Rock. 

Fig. 
5A 

Fig. FiO'" 
SA G~' 

Fig. 
9" ,.". . ----'--------=--------- --- --- ---

Number of colun}n .. , 
Sa ving-in, capital. (Table 

2 3 4 5 

VIllA, .. , .£46.2'1427'9610.'7556'8 
Saving in capital charges 

p~r ,month .£4'62 4'28 6'11 ,5'57 
Sa ving per ton hoisted 
(28'5 days pe~ m<;>nth) d, '39d, '36d, '514,d '47d, 

------Heconstl'U~ting Table II. and diagram, Pig, 1 
the basis of the reduced working coStR, we obt ?u 
Table XII, and diagram, Fig, 11. alu 

The gain, while not very great if referrad t 
mines t'reating high·grade ore, which is suppo ~ 
to exist at ~hallow depths, is yet considerable ~e 
10w-grad'3 mines, or those mining at great

or 

dept~s th?-n 3,0.0.0 ft, The advantage gained ;r 
worklllg III the mann'er proposed by the writ Y 
increases the profit ,derivable from .the 22s, 6e~, 
ore by 21 %, and that obtainable from 20.s, ore b ' 
57%, ' Y 

Now that the monthly tonnage milled i 
reaching nearly 1,80.0.,0.0.0. tons, ,an eitra .gros: 
profit of Is, would represf:lnt a .monthly gain of 
.£90.,0.0.0., Of which, the profit tax accounts for 

TABLE XL-Statement of total saving in Working Costs (Operating Costs 'and' Capital Charges) by 
adopting the proposed methods. 

-
Proposed Plants on basis of 30 per cent:. :waste rock . 

. Fig. o. Fig. 8. Fig. 6. Fig. o. i Fig. 7. ' Fig, 10, 
---------------------- --- --- ---- --- -,-----Number of Column .. , ... .. , 2 3 4 5 6 7 
S:wing III Operatirig Costs, (Table IV.) per ton 

hoisted, Pence ... .. ' .. , .. ' 9'12 912 10.'32 10,'08' 7'80. 8'16 
S,Lving in capital charges (Table X,) per ton hoisted 1'37 1'29 1'4-7 1'37 1':36 1'29 
Total Saving, Pence .. , .. , 

TABLE XIA, - Statement of Total Saving in 
Working Costs (Operating Costs and Capital 
Charges) by Adopting the Proposed Methods, 

Pfopo~ed Plants on Basis 
oflG per cent, Waste Rock, 

Fig. Fig. Fig. Fig. 
5A, 8A, GA, 9A, 

-------------1-- ----- --

Number of column 
S~ving in operating costs 

(Table I Y A,) per ton 
hoisted, pence 

Saving, in capital charges 
(Table XA,) per ton 
hoiste'd, pence 

Total saving, pence 

2 3 4, 5 

6'72 7'56 8'16 876 

'39 '36 '51 '47 
7'11 7 '92 867 9'23 

Thus the total saving pel' ton hoisled varies 
from 9'45d, to ll'79d" as compared with pre
sent-day practice, 

As the saving in working costs and capital 
'charges shown in' Table XI. is- referred to the 
tonnage hoisted, it will be necessary to rectify 
-the figures, so as, to express the saving per ton 
milled on the oliI basis of sorting' out 16 % of 
waste rock. Taking the. average saving from 
'fable XL, viz., 10.'46d, per ton hoisted, the 
.\laving per ton milled will be 12'6d., or'say Is, 

.. , 10'49 10.'41 ll'79 11'45 9'16 9-45 

TABLE XII. 

1. Average Depth 1,000 2,000 '3,000 4,000 r 5,000 

__ Of_~_li_ll_e, __ 1 ~ ~t:_ ~~ ~t.:....--===~ 
2: Mining 

Costs, 
3, Reduction' 

Costs, 
4, General 

Exp's, , 

s, 
S'O 

1'25 

·s, 
9'5 

4'0 

1'25, 1'25, 

s, 
10'0 

1'25 
5, Development 

Redemption 2'0 2'0' i'O 2'0 2'0 
6, Total 

Costs, 
7, Yield, 
S, Profit. 
9, Profit 

15'25 15'75 16,'25 .16'75 17'25 
40'0 30'0 25'0 '22'5 20'0 
24'75 14'25 S'75 5'75 2'75 

10, Company's 
Tax, 2'475 1'425 'S75 '575

1 

'275 

Profit, 22'275 12'S25 7'S75 5'175 2'~70 

.£9,00.0., leaving .£81,0.0.0. to shareholders, 9£ 
course, existing mines with reduction plants 10 

full swing could not benefit to the same ext~n~ as 
mines which have not yet reached the mtlhng 
stage, Yet, in cases whe're an increase in the 
capacity is plinned, considerable benefit would 
also fall to' th'ose mines adopting the propo,sed 
modifications, ; Even assuming, which the wrl,ter 
does not admit, that the reduction in worlpng 
costs as calculated' in these notes will not 
materalise,,it is ho,ped that a saving of 15% in 
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C. o. Sch1n-itt-Fllture Economi~s in Rand Reduction Plants. . -

3.5 

JO 

}'lG. ll.-Diagram showing Screen Value of Ore, Working Costs and Profit per Ton Milled unfler. 
Present Day Conditions. 

the capital cost of the rednction plant is 
8ufficiently attractive to deserve some attention, 
especially now when the flow of' capital to the 
Hand is by no means a3 free as it used to be. In 
any case, it is hoped that renewed discussion, 
and possibly a practical demonstration of the 
vexed question of sorting "fines," especially the 
(:l in. + i in.) product mentioned by the writer, 
willlea~ to' some tangible result, beneficial to the 
mining illliustry and the country as a whole. 

Afte~ writing the foregoing, It occurred to the 
'author that members might object .to seme of the 
assumptions made, particularly with regard to· 
the proposed percentil.ge of waste rock which has, 
to be removed in order' to obt;tin the calculated 
results. Although it is thought that this per
centage (30) has been jU'stified in the. reasoning 
a!ready made, yet, in order to meet these objec
tIOns, we will now assume thil.t only the usual 
16~, of waste rock can be sorted out, and on this 
basIs will investigate what the probable benefits 
may be expected to be. ." 

From the diagrams, Figs. 5a, 6a, 8a and 9a 
and table lILa, which' have been reconstructed: 

on the basis of 16% of waste rock, can be seen 
how and where ·the proposed pLtnt would be 
adversely affected if compared with the diagrafns 
Figs. 5 to 10 and table III. New diagrams 
to correspond with Figs. 7 and 10 have not been 
made for reasons of economy, as it was found 
that these would be identical in .the result with 
6'l. and 9a. 

lt appears from the new diagrams and table 
lILa thil.t the work t) be done by the stamp 
battery, while considerably less than in present 
day plants, is more than would be· the case if 
30% waste were removed. Still, there is a re
duCtion in the proportion of 84 to 57 '2. The 
work to be done by the tube millis increases in 
the proportion of 63 to 69'2, and that to be done 
in the cyanide plant will be the same a8 in the 
present day plant. The wor,( of the screening 
plant is found to be pr~ctically the same M 

before, and the same applies to the coarse and 
fine breakers. However, owing to the better 
separation in the first screening plant, the propor
tion of rock handled ,by the sorting belt or table 
decreases frorn70 to 5.0 or' 40. More work is 
alsO' thrown oll. the tube .mill ~la!lsifiers. 
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------Remodelling tables IV., v., VII., VIII. X. 
and XL, we obtain the tables IV.a to' XI.a, and 
the final result (table XI.H) shows a slwing in 
operating costs as compared with present day 
. practice of from 7·lld. to 9·23d. per ton hoisted. 
This, compt1res with a saving varying from 
9·45d. to 11·79d. previously found. It is inter
esting to note that the plant represented by Fig. 
9a actually shows a saving greater than that 
obtained with the plant shown in Fig. 7, and 
closely approaches the plant Fig. 10. 

The average saving from table XLa, taking 
also into account the plants corresponding t9 
Figs. 7 and 10, but not reproduced, is 8'47 d. per 
ton hoisted, and on the basis of 16% sorted out, 
10d. per ton milled thus decreasing reduction 
costs by that amount. Allowing for this in table 
XII. we obtain table XII.a as under :r-

TABLE XII.a. 

1. Average Depth. 1,000 2,000 3,000 4,000 5,000 
. feet. feet . feet. feet. feet. 

---'----------------
s. s. s. s. s. 

2. Mining Costs 8'0 8'5 9'0 9'5 10'0. 
3. Reduction 

Costs ... 4'2 4'2 4'2 4'2 4'2 
4. General 

Expenses ... 1.25 1'55 1'25 1'25 1'25 
5. Deve opment 

Redemption. 2'0 2'0 2'0 2'0 2'0 
6. TotalCosts ... 15'45 15'95 16'45 16'95 17'45 
7. Yield ... [40'0 30.0 25'0 225 20'0 
8. Profit ... 24'55 14'05 

';;; I 
5'55 2'55 

9. Profit Tax ... 2'45 ['40 '55 '25 
lO. Company's 

Profit ... 22'10 12'65 7'70 5'00 2'30 

It will be admitted that even on the basis of 
present day practice regarding the percentage of 
waste rock sorted out, a considerable saving in 
working cO.,ts can' be obtained by modifying the 
sorting and breaking. plant. 011 the lines proposed 
in these notes. 

II. -The Milling or Crushing Plant.-From 
the foregoing remarks in respect of possible 
economies resulting from a modification of the 
sorting and screening plant, it appears that the 
greater· portion of the saving effected is due to a 
redistribution of the work in the milling or 
crushing plant. As the suggested modifications 
of the sorting plant mayor may not be adopted 
in practice, it remains to be seen how and where 
economies can be effected in the milling or 
cru~hing plant if regarded as an independent 
unit of the reduction plant. ' 

Reviewing the work of the immediate past, 
even the casual observer cannot help being im
pressed by the change in the design of the milling 
or cl'lls~ing plant At the end of 1904, about 
800,000 tons were crushed per month by 6,500 
stamps, while at the end of I9l0 abQut 1,7501000 

tons were crushed per month by 9,500 starn 
assisted by 200 tube-mills, which are equival ps, 
to nearly 6,000 stamps. '£he average fall~nt 
weight per stamp in 1904 was probably un~ng 
1,2001bs., while in 1910 it must have be:~ 
nearly 1,400 Ibs., or on the basis of the nomi I 
crushing unit introduced by Dr. Caldecott th na 
were in use :_ I ere 
1904- 6,250nominal crushing'units. 

1910-10,600 nominal crushing units} ?r a total 
in stamps '" 0 16.'600 

6,000 nomiual crushing units nom l.nal 
in Tube Mills '" cr~shlng 

. " umts. 
The 'duty per crushing unit in 1904 was 127'5 
tons per month, and in 1910 105 tons per month 
The apparent decrease in the duty is explained 

,by the finer crushing. The grading of the 
average final pulp in 1904 showed probably:_ 

20% of + 60. 
20% of - 60 + 90. 
60% of - 90. 

thus producing a total of 480,000 tons of - 90 
and the average pulp in 1910 showed probably 
the following grading :-

10% of + 60 . 
15% of -60+90. 
75% of - 90. 

an . advance of 15% in the percentage of 
- 90. product, or a total of 1,312,500 tons. 
Further, by refe~r~ng toTable I. and Fig. I, 
giving the probable grade for. various depths of 
mining, it will be seen that while in 1904 the 
average depth of mining was' 3 bout 1,600 ft., 
corresponding to a grade of 34'7s" in 1910 the 
average depth was 2,400 ft., corresponding with 
a grade of 28s. The rock from the greater depth 
is naturally harder, requiring a greater effort to 
reduce it to the required fineness. Ignoring 
this fact, however, it is found that the tonnage 
of - 90 per nominal crushing unit per month in 
1904 was: 

77 tons, or 2'7 tons per day, 
and in 1910: . 

80 tons, or 2'8 tons per day, 
on the basis of 28'5 working days per month. 
The increase in duty, ignoring the greater hard
ness of the rock is, therefore, not very marked, 
and this is 'undoubtedly due to the fact that 
many plants on the Rand are even to-day run i.n 
a very indifferent manner. This is obvious, if It 
is considered that in many plants the - 90 
produced per nominal crushing unit is 3'5 tons, 
or 25% more than the calculated average for the 
whole Rand, and is further confirmed by the 
results* of the crushing trials at the New Klein
fontein, where in one case (1,680 lb. stamps) 3'27. 

* Trans. Inst. M. ~ ~l~, llulle~~n No. 75, p. 42: rb~s JO'llruai, 
\'01, XI., p. 248, . . 
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April 1~11 ____ --------------------------~-----------------------------------------d 'n the other (1,400 Ib, stamps).3·26 
tons, an 1 

f 90 11er n,om.in.ai cFushing unit were tons a -
lroduced, ." 

I Although from ~he CruShIDg POIDt of ':Ie~ tl~e 
. vement is not very great, the net result IS 
100prothpless considerable because, not only have 
never Y I ting costs being 'reduced, but t Ie extra 
opCt·ractl·on due to finer crushing is equal to at 
~rn . I 
least 3% or 10~, perl ton null?d 0dn 2

f
Ss, ore. In 

1904 the crushll1g pant conSJste 0 stamps on y 
the cost of which per nOmillal?rushi~lg u~it 
installed would to·day be £2~0, IDclud,mg uu!l. 
b'n as aO'aiust £lS0 per nomlDal crushIng umt 
o~ the d~uble stage crushing plants in use in ' 
19io, made up as follows :, 
106 nominal crushing units III 

stamps at £240 = £25,HO 
60 nominal crushing units ID 

tube mills at £SO 4,SOO 

Total for 166 ~.C,U. ... £30,240 
or £lS0 per nominal crushing unit, This 
represents a saving of 25%. .' 

While the foregoing figures, do not lay claim 
to accuracy, which is obviously impossible to 
attain, they do shew that better work is now 
done with the aid of the tube mill than was the 
case in 1904 besides being interesting from " 
historical point of view. 

Possible furthe'r economies in the cost of the 
milling a~d crushin'g plant have been alluded to 
by several ~riters, notably Dr. Caldecott, * while 
the beneficial effects on the capital expenditure 
resulting from using' a proportionately greater 
tube mill equipment, than is now the case, have 
been pointed out by the writer in 1909,t Since 
then a 'considerable advance in the right direction 
has been made, and it is ho'ped that, in the light 
of the following notes, some of the critics of the 
two stage crushing plant will repent. 

While the fight between the advocates of 
Ringle and double stage crushing has been waxing 
fast and furious, abuse masking the want of. 
{lata and argument on' the part of the single 
stage men, E. H. Johnson made some crushing 
trials at the East Rand Proprietary Mines the 
result of which must certainly be considered as 
bufticient to eliminate all doubt from the minds 
(,f unbiased observers. Mr. Johnson and his 
{orporatiou deserve the greatest credit for their 
{nterprise in doing such signal service for the 
benefit of the ,whole mining industry. The 
JesuIt qf these trials, as publishedi, was as 
follows :_ 

III~t'Y. ~I; TI.le inb~odllcTti~n of tl~e hen.\';f gl'adtation stamp," Trans. 
", &~L, 101. XIX" p, r>l, 

XT t .!O/fnwl of South Afl'icnn Ai8ociation of EnginurN, Vol. 
, "p, 11:;, 

t Thi~ Jmlnwl
1 
Vol~ Xl., p. las .. 

. , 10 stamps of 1,634Ibs. falling weight, and one 
tube mill 2.2ft, x 5 ft. 6 in" with preliminary 
screening into - iin. and + iin. prior to en~ering 
the mortar box, crushed 261'34 tons ·per 24 
hours to the following grading:-

+ 90 
- 90+ 200 

-:&00 

'5% 
15'5% 
84'0% 

that is 99'5% or 260 tons - 90 product or 6 tons 
of - 90 pel' nominal crushing unit, the, total 
equipment being made up as follows:-

10 stamps = 13 n.ominal crush-l 
ing units .. , ... a total of 43 

1 tube mill = 30 nominal[ N.C.U. 
crushing units .,. 

The power consumption was 150 h.p: (ap'proxi
mately) so that. the production of one ton of 

150 x 24 , 
- 90 required 260 = 13'!; h,p,-hours. Such 

a result has, of course, never before been reached 
on similar ore, but whether this is the ultima.te 
capacity of the double stage crushing plant or 
whether better results m.ay yet be exp,ected must 
remain a matter for further investigation. One 
thing, however, is certain namely that a very con
siderable reduction in capital expe'nditure on 
future crushing plants coupled with a substantial 
reduction in operating costs can now be depended 
upon. The possible saving can best·be realised 
by comparing the work done in the foregoing 
crushing test with similar tests made, by using 
stamps ~nly, at the Kleinfontein G. M. Co. * 
This is done in Table XIII. with regard to power 
charges. 

It will be seen that on the basis of the - 90 
product the power consumption of ,the double 
stage crushing plant is not much. more than. half 
of that required in the. single' stage crushing 
plant, while if compared on 'the basis of 
tonnage milled, the cost of power in the "double 
st<l.ge plant is only 75% of that for the single 
stage plant or a saving of 4'32d: per ton of ',- 90 
and 1·S7d. per ton of ore milled. 

Comparing the capital expenditure of. the ·two 
types of plant on the basis of these 'experiments 
the following results: - ' 

Donble Stage CrltshinrJ Plant;' E.'RP. M. 
experiment: 

(1. 10 StanlPS at £~6b 
. 2. 1 - tube mill at £2,400 
'i( Portion of pulp elevating plant (£1 

per ton) 
4. Extra for trebling mill ore bin 

£2,(i00 
2,400 

260 
600 

5. Total ... £5,S60 

"* Trans Inst.}I. and ll., Bulletin 75, p. 42; also thi~ 
.,Jolp"?wl, vol, XI:, p. 248, 
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. ' ' TABLE XIII . 

Ore - 90 ,product: 'Power H.P. Cost per I Cost "-

milled 
con- . -90 Per-: ' hours. ton of 

Test. , . sump- per per cent~ per - 90 at per 
ton 

.. day. %. Tons. 

-------.... - ------

East Rand Prop. 
" , 

.. 
'Mines ... 261"34 99'5 260 

, 

N ew K1~infontein I.. 200'0 74'S 149.'6 
" 

New Kleinfontein II. 1320 60'7 801'54 . 

6. Cost per ton milled (261 tons) ... £22'45 
7. Cost per ton o( - 90 product (99'5%) £22'54 
8. Capital charges at 12% per annum, , 

per ton milled amount to 1 ·89d. 

. Singl~ Stage Cr'ushing Plant; New Klein
fontein experiment No.1: 
l. 44 stamps at £2fO ... £11,440 
2. Cost per ton milled (261 tons).. £43'8 
3. Cost per ton of - 9<)product(74'8%) 58'6 
4. Capital charges at 12 % per annum 

per ton milled amount to 3 69d. 

Saving thr01lgh Double Stage Cr'ushing £5,580 

It appears' from the above that the capital 
cost of the double stage plant, after allowing for 
extra' mill ore biri capacity and for extra pulp 
elevating plant is only half of that of tIle single 
i;tage crushing plant, quite apart fl"Olli the fact 
that the pulp produced by the double stage plant 
contains 99'5% of - 90, 

The saving in capital charges at 12% per 
annum would be £55'80 per month, or on the 
basis of 28'5 working days giving a monthly 

55'S x 240 
duty of 7438'5 tons, 743S'5 = l·Sd. per 

ton milled. A <9omparison on the basis of the 
tonnltge of - 90 produced is naturallJ; still more 
favourable to the double stage crushing plant. 

In order to be fai~ to both types of plant when 
making a .comparison under the heading opera
ting or working costs it will be necessary tQ 
determine what to include. In view of the fact 
that costs are kept in differe~t 'ways on differen~ 
mines, it. is impossible to take collective figures 
as published in the periodical returns. How
ever, as jndi vidual items, can always be obtained 
and easily verified, it is proposed to buil.d up the 

tion. h.p. age. ,ton of, ',4d, per 
·h.p. oO 

I 
~ 90,. h.p. hr. milled. 

, 
----- -

.. . 
150 1'734 100 13'84 5·535d. 5'5d' 

'. 

153 ' "98 56'5' 24'64 9·856d. 7·37d. 
" 

I 

' . 
814 '98, 56'5 24'6i 9·856d. 5·98d . 

total operating expenses in this manner. Power 
costs have.already been dealt with 'and amalga
mating costs will be excluded as not being part 
of crushing expenses. Hence, there remain :_ 

l. Labour charges. ' 
2. Spare parts and stores. 
3. Maintenance 'and repairs. 
4. Sundries. 

The operating costs of stamp mills per stamp 
per day work 'out as follows (Appendix 1.) :-

1. Labour 
2. Shoes and Dies 
3. Screens 
4. Maintenance and General 

Pence. 
16'44 

9'51 
3'00 

Stores... 25'07 
5. Water and Punlping 9'SO 
6. Assaying and Sampling l':H 

say 5·5s., or 5s. 6d. per stamp per day. 

For tube niills, operating costs per tube mill 
per day will be as follows (Appendix II.) :-

s. d. 
1. Labour 22 0 
2. Liners 30 0 
3. Pebbles 1 6t 
4. Maintenance and General 

Stores 24 0 
5. Assaying and Sampling ... 1 0 
6. Pulp Elevation " ... 9 6 

S~ 0 = £4 Ss. Od. 

tThis allows only for th~ transport of the pebbles from sort~ng 
plant to tube mill plant (see Appendix n.) If the cost of pickIng 
pebbles is also to be allowed for, the cost of 2 natives at 39. per 
day must be allowed, which adds 68. to the daily running e.xpense 
of the tube 111ill, or a total of 94s. against 88s., and the savll1g d

d
ue 

to the double stage plant will be reduced from S·21Sd. to 7'042 . 

Comparing the plants we have :-
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.t\prill _------------ _______________________ _ --Comparative Statement of Operating Costs for Single and Double Stage Crushing 

Plants, excluding Power and Amalgamating Costs. 

Single Stage. Double Stage. 

-
C st of operating stampd .. . 
c~st of operating tube mills .. . 
Total cost per day... . .. 
Cost per ton milled (261 tons) 
Cost per ton of - 90 

44 @ 5'5 = 242'0 sh. 

£12 2s. 

10 @ 5'5 = 55'0 sh. 
1 @ 88/- = 88 sh. 

£7 3s. Od. 
0'927 sh. = 1l-124d. 
1'241 sh.=14·892d. (195 

0'548 sh. = 6·576d. 
0'55 sh. = 6'6d (26,0 tons) 

Saving per ton milled 

Collecting the results so obtained, we have the 
following statement :- ' • 

\ Sing'le StagelDOuble Stage Saving'due to 
Crushing. Crushing. Double Stage 

Cost per Ton Milled. Crushing. 
. ---

Pence. Pence. Pence. 

1. Working Costs 11'124 6576 4'548 
2. power Costs .. : 7'37 5'5 1'87 
3. Capital Charges 3'69 1'89 1'80 

4. Total Costs .. 22'184 . 13'966 8'218 
I -

'rhus a saving of about 8·2d. per. ton' milled 
rllsults. 

The above saving of 8·2d. per ton. milled by 
no means represents the total benefits to be de
rived from double stage crushing, as the chief 
advantage lies in the better extraction which 
can naturally be obtained from a pulp contain
ing 99'5% of - 90 as against 74'8% of -- 90. Of 
course, it is quite impos"ible to economically 
produce 99'5% of - 90 when crushing with 
stamps only, so that if such a fine product i.s 
required the single stage crushing plant need 
really not be considered at all. However, to 
show to the full the benefits resulting from 
double stage crushing by a combination of 
stamps and tube mills, a value will be placed on 
the extra work 'done in crushing finer corre
f,ponding with the gain in extraction thus ren
dered possible. In order to be quite safe in his 
estimate, the writer submitted the following 
query to a number of well-known metallurgists: 

"What percentage . of attraction would you 
expect in your cyanide plant when treating ore, 
erushed to the three different stages of finenes~ 
6hown by the gradings I. to III. hereunder :-

PULP. I. II. III. 

+60 product 
-60 + 90 product 
-90 product 

per cent. 

2'5 
9'5 

88'0 

per cent. 

9 
. .16 

75 

per cent. 

17 
22 
61 

tqns) , 
0'379 sh. = 4.'548d. 

It will be seen that the gradings here given re
present the final pulp resulting from the crush
ing tests at the East Rand Proprietary Mines 
and at the New Kleinfontein, already re
ferred to.* 

Members will probably remember that when. 
these results were published a statement was 
made 'to the effect that the gain in extraction 
due to the finer crushing by the double stage 
plant "amounts to about 1 %," and may well 
ask how this does compare with actual practice. 
In reply thereto the replies received as a result 
of the foregoing query are given herewith :-

Name of Minc. 

Mine A, West Rand(Roodepoo:t) 
Mine B, "" " 
Mine C,Middle East Rand (Ger-

mi.ston) 
Mine D, Middle East Rand (Ger

miston) 
Mine E, Far East Rand, Boks~ 

burg) 

Average 

Estimated'Percent
age of Extraction. 

PllI}) No. 
f. U. HI. 

93'9 93'0 91'8 
95'9 95'5 94'8 

95'0 91'7 89'2 

95'0 92'0 90'0' 

95'0 93'0 89'2 

94'96 93'4 91'0 

The gain in extraction between I. and II. is 
therefore ...... 1'56%, and between I. and III. is 
3'96%, say 4%. 

As' we are comparing crushing results 
which have yielded 75% and 99'5% of -90, or 
a difierence of 21'5%, it is safe to estimate on a 
gain in extracti.on of 3'6% when treating the 
finer pulp, and for a 28s. ore, which is now the 
average of the Ra.nd, the gain is exactly one 
shilling. 

Adding to this the saving, in working costs, 
capital, and power charges, of 8·2d., the total 
gaih per ton milled due to crushing by a double 
stage crushing, plant of 10 stamps per tube:mill, 

• Trans. lnst. 'llfining and Metallurgy, Bulletin 75, p. 4t. 
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as against crushing by stamps only, will be 
Is. 8d. per ton milled, which represents a very 
considerable increase in the total profit. 

As in the foregoing remarks, so much de
pends upon a correct estimate of the: probable 
extraction, it will be as well to support the 
statement by a few additional data obtained 
from actual practice, The diagram, Fig. XII" 
'represents the result of the ordinary work at one 
of the mines from 1st April, 1909, to 31st 
December, 1910, or 21 months, and clearly 
shows that an increase in the percen'tage of -90 
product is followed by an increased extraction. 
In the light of these data:it is hoped that the 
assumption of an increase of 3'6% for an in
crease of the -90 from 75% to 99'5% will not 
be seriously questioned. . 

That fine crushing is essential to obtain a good 
extraction is obvious, hence the necessity of 
doing this efficiently and' cheaply. It must be 
admitted that the results obtained by E. H. 
Johnson will be hard to equal by any other 
crnshing, machine, except perhaps a still more 
effective combination of stamps and tube mills. 

100 

What the ultimate possibility of this combination 
is going to be the writer does not care to predict 
but it is hardly likely that the point now reached 
will be the limit. 

Having established the probable saving in 
working costs and capit ... l expenditure in the mill
ing and crushing plant of the double stage type as 
compared with a plant using stamps only it may 
be as well to compare the res~lt with that obtained 
by modifyi!lg the sorting and breaking plant. 

It will be remelIlbered that in dealing with 
the influence of ,the modified sorting and break_ 
ing plant upon the, wh?le reduction plant, the 
type of crushing plant used as a basis consisted 
of a multiple of 25 stamps and one tube mill, in 
fact 200 stamps and eight tube mills. It was 
then found that in the most. favourable case the 
stamp mill was reduced in the proportion of 84 
to 43'82, or to 52% of the former capacity, 
while the tube mill plant remained practically as 
before, changing only from 63 to 59'2 a reduc
tionto 94% of the former capacity. Hence, the 
crushing plant will now be constituted as follows: 

25 x '52 x '94 = 12'22 stamps per tube mill. 

I 

I 

89 - -. 
I sa 

I 
I Vi 

94~ ~ , 

/. 
~ 

Set! ~ 903 

~ 

91 ~ ~s 

~ 
~ 

89:9. 

/ : 

, 

It) 
~ ~ 

of 90Produc/ 
FIG. 12, -Diagrmn 8howing Probable Percentage of Extraction for Varying Percentages of - 90 ill 

:Fmul Pulp. 
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. lear therefore, that although the milling 
I~ IStCon this basis is a considerable improvement 
p a~he average present day plant, it does not yet 
on h the standard set by the experiment at the 
rf'ac • . M' d d' th E t Rand ProprIetary mes, an use m e 
fo~:going as the basis for comparing milling a,nd 
crushing plants.. . 

Although the sa vmg resultmg from a better 
d sign of the milling or crushing plant as such, 
ennot be merely added to that previously 

C~tained by cLanging the design of the sorting 
~ nd breaking plant, 'either result can be improved 
~y a judicious combination of the two. Since 
the difference between the experimental plant of 
10 stamps and one tube mill and the calculated 
plant of 12'2 stamps and one tube mill is not 
very great and will not change capital costs or 
operating expenses to any large extent, we need 
only consider the better extraction. 

No allowance has previously, when dealing 
with the sorting plant, been made for the,possible 
better extration due to finer crushing on the 
part of the modified plant, but in view of the 
result obtained by E. H. Johnson, it seems rea
sonable to assume that the' finer crushing will 
result in an increase of lO% in the - 90 product, 
thus assuring a better extraction of probably 2%., 
This, on a 28s. ore is equivalent to ·56s. or 6·72d. 
per ton milled. Adding this' to the saving of 
Is. per ton milled (page 22, Table XII.) the 
total gain, compared with present day practice, is 
found to be 1·56s. per ton milled. If a com
parison with a plant doing the milling in a single 
stage were possible, the saving would naturally 
appear even greater. 

Considerable changes have recently been made 
in the amalgamating plant, as shewn in the paper 
by W. R. Dowling, * and by which a saving iIi 
both capital expenditure and working costs will 
be possible. No doubt, further information on 
the actual saving will be forthcoming so that 
there is no need to enter into a discussion' of 
details. 

Due to the efforts of Dr. Caldecottt the capital 
e~penditure on the Sand plant can now be con, 
siderably reduced, while the introduction of the 
Butters Filter for the treatment of slime seems 
to guarantee a better extraction, if not a reduc
tion in capital expenditure and operating costs. 
. The foregoing has been written not with· any 
Idea of dogmatising but in the hope that some 
useful discussions may arise which will 'help to
wa.rds a solution 'of the one great problem in 
front of us-the reduction of working cost in 
order to increase the life of the mines on the 
~itwatersrand. That our old friends the stamp 
mIll and the tube-mill have shewn such very 

'* This .Journ~a, Vol, XI., p. 414. 
1),4:. The Continuous Oollection of "Sand, this Jf!urnal, Vol. X" 

much greater capacities when used, in a mpre suit
able manner, after being with us for a number 
of years, shows conclusively the enormous 
inertia in custom and thought on the Rand which 
is opposed to any change. One feels inclined to 
ask what would have happened if, on the advice 
of 'our self appointed critics with mysterious 
formulre, tube-mills had been discarded and 
crushing by stamps only had been reverted to. 
Does it not appear likely that, far from the 
gravity stamp being the surviving part of the 
present crushing plant, it will have to go and 
make room for a machine capable of producing a 
- ~'product more efficiently so as to still further 
reduce the cost of ,crushing. That further im
provements in all departments are urgently 
needed a glance at Table 1. will ·prove. ' 

Concluding the writer wishes to thank you for 
the patient hear:ing and all those who have 
directly and indirectly assisted with the data 
used in these notes, a reference to the source of 
information having been made in each case. 

ApPENDIX No. 1. 

Opemting Costs of Stamp Mills (excluding power) 

Labour.-As a basis has been taken the 
labour force in an existing battery of 309 
stamps, after eliminating the men doing purely 
amalgamating work. The number of men em
ployed' and their pay is as follows :-

6-White @ 18/6 per day, 111/-
6-White @ 15/ " 90/-

,6-White @ 8/6 " 51/-
28~Natives @ 3/ per day 84/-

Per month... ... £504 Os. Oc\. 
1--Fitter (2/3 time) @ £30 per 

month 20 o o 
I-Carpenter (whole time) @£30 

per month ... 30 
I-Head Boss (half-time) @ £35 

per month ... 17 lO o 
3-Shift Bosses (1/2 time) @ £30 

per month ... 45 o o 

Total labour per month ... £616 Os. Od. 
Total labour per day ... £20 lIs. Od. 

Cost of labour per stamp per day~ 1'378. = 
, 16·44d. 

Shoes and Dies.-The average cost per stamp 
per day of 'six mines, crushing over 250,000 
tons, with 1,280 stamps, worked out at 9·51d. 

Screens.-The average cost 6f this item ~nder 
the same conditions, worked out at 3d. per 

, stamp per day. 
Maintenance and Geneml Sto1'~s.-Forthe 

same'six mines the average cost of this item per 
stamp per day was 25'07d" " , 
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Wate?', including pumpin.q.-This item worked 
out at 9·80d. per stamp. per day.. . . 

Assa,ying and Samphng.-Thls Item came to 
1·21d. pence !Jer stamp per day. 

ApPENDIX No. II. 
Operating Casts of l"ube Mills (excluding power). . 

Labour,-As a basis has been tak~n. the 
labour force in an existing plant of 10 tube 
mills, after eliminating the meJ?. doing purely 
amalgmnHting work, but. allowlllg for those 
engageJ upon sup!Jlying pebbles. of banket ore. 
The number of men and theIr pay was as 
follows :-
3-Whites @ 18/6 per day, 55/6 
3-Whites @ 8/6 " 25/6 

30-Natives @ ,3/- '" 90/-

Total for 36 mer, per 
day 171/-

PC'r month ... £256 10 0 
I-Fitter (1/3 time) @ £30 per 

month 10 0 0 
I-Head' Bo~s (1/2 time) @ £35 

!Jermonth... ... ... 17 10 0 
3-Shift Bosses (1/2 time) @ £30 

per month... 45 0 0 

Total labour per month ... £329 0 4 
Total labour per day ... £lO 19 0 

Cost of labour per tube mill pel day, 22/
Liners.-A set of. silex liners has a life of 70 

days, and costs installed £ I 05, hence the cost 
per tube mill per day is 30/-

Pebbles.-As pebbles ore picked in the sorting 
plant; only the cost of transport need be allowed 
for which on the basis of 6 tons of pebbles per 
tube mill per day and at 3d. per ton for trans
sport works out at Is. 6d. The cost of feeding 
pebbles has already been allowed for under 
labour. 

Maintenance and General Stores.-The average 
cost of this item for a number of plants has been 
found at 24/- per tube mill per day. 

Assayin,q ~nd Sampling.-Averaged under 1/-
per·-tube mill per day. . 

Pulp Elevation.-The extra power reqUlred 
for elevating the pulp in the tube mill circuit on 
the basis of 400 tons of solids per tube mill per 
day, plus 3 to 1 of water, amounts to 12? K.~. 
hours and on the basis of ·6d. per umt, thIS 
amou~ts to 6/- per tube mill per day. Main
tenance of the pumping plant is estimated at an 
additional 3/6 per day, thus making the whole 
item9/6per tube mill per day. 

The President: This is a great paper in' 
more'senses than one, and I am sure you will 
realise its importanoe, dealing· as it does with the 
very life of the Rand. 

Mr. E. J. Laschinger (Member of Council): 
I think Mr. Schmitt deserves the thanks of every 
member here and of those who will read this paper 
afterwards. It is a good thing to ~ave a paper 
so fuIr of references for actual use If one wishes 
to go into figures and criticise a paper of this kind. 
It is naturally 't very lengthy paper, but I do not 
think Mr. Schmitt has drawn it out too long. It 
deals with a subject which has been considered 
by. the engineers of the Rand ever since we first 
started to extract the gold from the, ore and it 
will still continue to exercise our minds. I do 
not wish, of course, to discuss the paper 
to· night; that is quite. impossible sim~ly from 
hearing It read, It IS a paper whlCh lays 
itself open to a great deal of criticism, and I 
hope it will get the criticism it deserves. It will 
give everyone an opportunity of coming forward 
and giving us their opinions. I have much 
pleasure in moving a vote of thanks to Mr. 
Schmitt. 

NATIVE ,'OOD SUPPLIES AND THEIR 
QUALITY. 

(Read at January ./.lfeeting, 1911.) 

By F. W. WATSON, B.Sc. (LOND.), F.1C., F.C.S. 
, (Member). 

DISCUSSION, 

Mr. Jas. Gray, F.I.C. (Member): This 
being the first paper as far as I am aware, deal
ing with foodstuffs, which has been brought 
before the Society, I consider it incumbent on 
Mr. Watson's analytical brethren to come for
ward and show their appreciation of his efforts 
by contributing their quota to the discussion. 

It is, I think, generally recognised that "the 
gen tie art of sophistication" is practised on the 
Rand to as great an extent as elsewhere. and ~he 
knowledge that an analyt~cal control IS bemg 
kept on the food supplies, as well as on other 
commodities supplied to the mines, will tend to 
check the progrp.ss of this objectionable custom, 
The many instances, of adulteration given by Mr. 
Watson show that some kind of control must be 
exercised if a pure and unac).ulterated article is to 
be obtained, and it is,satisfactory to learn from 
Dr. McCrae that th!) authorities are fully aware 
of the importance of: the'matter. 

The figures given ,by Mr. Watson as repres.ent. 
ing the average analyses of mealies are typl~al, 
and I desire to contradict Mr. Pooler's assertlOn 
regarding the deficiency in nitrogenous principles 
of South African maize. If Mr. Pooler ~ad 
studied the subject elsewhere and 'not' rehed 
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solely, on Lyster's "hHygiebne Advanced," his 
t tement would never ave een made. 

s aIn the Transvaal Agricultural Journal, Jan. 
1906, pp. 359/60, H. Ingle gives ~he results of 

alyses of 10 samples of meahes grown at 
~tchefstroom and brings forward for compari
son the mean of 154 analyses of American maize. 
The averages are : 

Potchefstroom American 
Mealies. Mealies. 

Per cent. Per cent. 
Moisture 7·18 10'95 
Ash 1·43 1 '45 
Proteids 9·82 10·40 
Fat 4·74 5·00 
Fibre ... 1·87 1·95 
Carbohydrates.. 74·96 70·~5 

The proteids in the Potchefstroom samples 
varied from 9·00 to 11·62%. 

The figures which Mr. Pooler produces for 
comparison with Mr. Watson's are the results of 
analysis of raw cocoa after the removal of the husk 
and cannot be compared with the author's which 
are representative of the commerci~l product. 

In proof of this I will quote Allen's Oommer
cial Organic Analysis Vol. III. Part II. p. 561 : 
"'fhe large proportion of fat in cocoa (averaging 
50%) renders it impossible to manufacture a 
per~anent preparation in the form of powder, 
without either removing a portion of the fat or 
diluting the material with some non-fatty matter, 
such as stlgar, starch, or farina. Hence, there 
are two distinct types of 'cocoa' known in com
merce, namely: 

l. Preparations commonly called ' cocoa-
essence" or 'cocoa-extract,' consisting of ground 
cocoa-nibs, from which a part of the fat has been 
removed by heat or ,pressure. 

2. Preparations to which sugar and, generally, 
Rome starchy material have been added." 

He further states p. 562: "In addition to the 
mechanical difficulty of manipulat.jn~ undiluted 
cocoa containing all its natural fat, it is stated, 
\~ith some probability" that the excessive propor
tIOn cf fat renders the cocoa difficult of digestion. 
Hence the removal of a portion of' the fat, and 
consequent concentration of the non-fatty consti
tuents of the cocoa, appears to be distinctly advan
tltgeous." The brands of cocoa on the local market 
!tre similar in quality to those found on the home 
markets as a reference to avy standard text book 
on 'Food Analysis' will show Mr. Pooler. 
Tnstea? of. the apparent deficiency of fat in the 
analysIs given by the author being an example 
of th~ old. saying 'Anything is good enough for 
~he Colomes,' the deduction made by Mr. Pooler 
18 a reflection on his Own knowledge. 

N~twithstanding the exception I have taken to 
certalll of Mr. Pooler's remarks, I would like to 

congratulate him on a well written criticism, 
which deserves careful attention. 

As stated by Dr. McCrae the Ordinance does 
not lay down the mode of expressing the per
centage of alcohol in Kafir beer, whether it is to 
be by weight or by volume, and' many of you 
will doubtless recall cases where the prosecution 
has fallen to the ground owing to the percentage 
of alcohol being over the limit by volume but 
under by weight. Personally, I' am of the 
opinion that the practice in England of sta,ting 
percentages of alcohol by weight should be 
adopted in this country. 

The few Kafir beers I have examined at dif
ferent times contained the following pe~centages 
of alcohol, and it will be noticed that only in one 
case would a prosecution have been successful: 

A. B. c. D. E. F. 
Alcohol, by weight ,. 2·51 3·32 2·22 2·28 2·45 2·39 

Do. by volume , .. 3·15 4·15 2·78 2·85 3'07 2'99 

It would, therefore, appear that my experience 
has, lIke Mr. Watson's, beel more fortunate than 
Dr. McCrae's. 

In closing, I would like to draw attention to 
the unjust manner in which the Public Health 
work is carried out in the Transvaal to the pre· 
judice of the private analyst. As most of you 
are aware this work is carried out at the 
Government Laboratories and although no com
plaint can be made as to the manner in 
which the duties are performed, yet it is an in
stance of Government competition, and as such 
congtitutes a serious hardship for the private 
analyst. The necessity for this branch of work 
being in the Government's hands has disappeared, 
as capable men can be easily obtained now; and 
in the second place it interferes with the satis
factory carrying out of the Food and Drugs' Act, 
as in the event of a private analyst appearing 
for the defence submitting that no adulteration 
has been found, the prosecution cannot proceed, 
whereas in the United Kingdom this is guarded 
against by the Government Laboratory acting as 
referee in cases of dispute. Here no such 
arnngement can be made as long as things go 
on as they are at present, and the third sample 
which is taken (supposedly for the referee) is a 
mere matter of form and a waste of sealing wax. 
To my mind this is a matter which the Council 
of the Society should take up, it being the only 
body in the Transvaal which represents analytical 
chemists. 

I would again thank Mr. Watson for the excel
lence of his paper and apologise for having 
wandered in to side issues in to which, nevertheless, 
I have been tempted by the wide scope of his 
paper. 
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THE lIHNE DUST PROBLEM. 

(Read ·(tt .la.n?uL1·Y Meet£ng, 1911.) 

By DR. J. L. AUU.RD (AsR0ciate). 

DISCUSSION. 

Mr. A. . Purser (Associate): There are a 
few points where the use of my " Dust Arrestor" 
affects .the ventilation question and I would like 
to hear some discussion on the matter. 

I will first proceed to describe it in the form 
in which it has come most prominently before 

'mining men, namely, 'its application to drilling 
. dry holes. In order to suspend this 'device from 

the working face in such a manner that all the 
'dust coming from the hole must pass through it 
and go through treatment which separates the 
dust from the air, a tapered hollow cylinder, or 

'cone, is driven into the collar of the ·hole. ' The 
portion of the arrestor in which the dust is treated 
is a downward branch leading from the hollow 
cone and has an opening which throws a spray 
of air and water within its upper end in a down-

. ward direction. This induces a current within the 
downward conductor and' completely wets the 
dust before it reaches the atmosphere at the foot 
wall. The same water is used over and over again, 
thus reducing the quantity of water required. 

The hollow cone is sufficiently large to allow 
the air to be drawn from the upper portion, of 
the working place (as well as the dust from the 
hole) continually drawing fresh air into the 
point where the machine operators are breathing, 
and discharging it at the foot wall, thus assisting 
the natural circulation. 

I'may mention that catching and handling 
dust in its dry state will never get over the dust 
trouble. In any attempt to get rid of dust there 
are four points that ought to be aimed at : 

(1). Keep the brpathing line free from dust 
and moisture. 

(2). Allow the machine. man to see the hole he 
is drilling. 

(3). Avoid a device that will compel the 
miner to waste time rigging it up and removing 
it when changing jumpers. 

(4). Keep the working parts of the drill 
machine free from grit. 

I would like to draw special attention to the 
latter. The life of a rock drill machine depends 
very largely on the care that is taken of the 
front head bearing, and.it is a well demonstrated 
fact that machines' working in a rise or other 
dusty place require reboring and new pistons 
more often than those drilling water hol~s, 
especially when a spray is continually used, 
therefore an effective Gust arrestor will pay for 

itselfiin the economic maintenance of, the rock 
drill machine. 

A great deal has been said on the question of 
collaring holes, and my arrest!)r can be used fo 
this purpose with very little rigging, but a machin I' 
will do 'f!1ore work with water than without it~ 
so that as long as water can be used conveniently 
and without clogging the hole there does not 
seem to be any demand for a collaring device 
But 'water cannot be used in a back hole afte~ 
the first few inches. 

Although the use of my automatic air saving 
cock will save a good deal of the compressed 
air produced on a mine, the question of 
economy of air is still one of the greatest 
importance and every mine manager looks for 
the greatest amount of work from the quantity 
of air at his disposal. My arrestor can be 
operated by exhaust or live air. Personally I 
like the live air, because it continues to act when 
the machine is stopped and the jumpers are 
being changed, and the quantity cif air used is 
probably less per foot drilled than in those dust 
catching devices which close round the jumper 
such as the author's and some of my own experi . 
ments. This can be illustrated by turning a 
small quantity of air on to the machine, and it 
will be found that a very slight pressure of the 
hand will stop the machine. Not only does the 
packing round the drill retard the working of the 
machine, but it makes it impossible for the miner 
to 'see that his drill is in line with the hole he is 
drilling. This leads to wearing away the sides 
of the drill and further retards the action of the 
drill, causing extra wear on the cylinder and 

-pistun. 
The use of exhaust air has some advantages. 

There is a slight saving of air, the only draw
back being that it is not continuous. . 

I may also mention that a test has been made 
with a new Butterfly valve Ingersoll drill 
without an arrestor and an old "Waugh" drill 
with a "Purser Arrestor." In the latter the 
air for both the machine and arrestor was taken 
from a i in. nipple close to the machine. The 
Waugh finished in as short a time as the Inger
soll. I think this will prove that the amount of 

-air used in these arrestors is hardly worth con-
sidering. ' 

I find some ditE-culty in discussing the author's 
remarks on my device, because (contrary to 
arrangements ma,de with the author) his remarks 
do not appear in ;his paper, or in any other pub
lication, therefo~e I am only writing from 
memory and shn',d open to correction. He sa~s 
that I told him Igot my idea through seeing hiS 

collaring iron. I am sorry if any thing I .may 
have said has led him to a conclusion which IS so 
fa,r removed from a,ctual fact, inasmuch ll,S mr 
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495 -scheme from first to last is based on artificial 
circulation. 

In my conversation with the author I congra-
t I ted him on his determination to press forward ' 
t~ea advantage of allaying the dust at its source, 
B t I had been making some little experiments 
. u this direction long before I heard of, the 
ill thor and six months before I heard of his 
au, . h . . I I . 
device I made one on t e same, pnnclp e as liS 

for a :Mr, Perkins on the East 'Rand Proprietary 
~Iines. I remember distin'ctly the conversation 
to which he referred. Wetalked more of construc
tion than anything else, and I told him that I 
intended to make my arrestors of boiler tube 
expanded at one end.' This scheme I.have since 
abandoned as being too expensive,' and I expect 
that within the next few: months, with the 
extended use of these arrestors, we shall be able 
to fit up a plant which will turn them out at a 
price which will leave nothing to be desired. 

In my device for allaying dust the draught is 
made to fiow from the top of the drive down 
through a pipe until it comes out at the bottom, 
thus encouraging the natural tendency for the 
lighter and purer air to come into the working 
place close to the hanging wall and to return 
close to the foot wall. The anthor in his paper 

supports the theory, but omits to remark that 
this tendency is so mild that (without employing 
artificial means) it may easily be upset by the 
traffic in the working place or drive. I think it 
is quite reasonable to assume that a strong cur
rent of air passing through the working places of 
a mine will collect dust and other impurities, and 
}vill throw off those impurities wherever it slows 
down. In this manner a strong current will 
throw off its impurities at either side of its 
course into cross cuts where miners make up their 
charges, into dead ends of drives and stope 
benches. The main body of the air current 

, carries very little dust with it, all the dust being 
in the fringe of the current. Therefore it is the 
duty of my device not only to'separate the dust 
from the air at the dead ends, but also to draw a 
fresh supply of air from (as llearly as possible) 
the centre of the current so as to dilute the gas 
laden air in the working place. 

I have read with interest :Mr. Price Griffiths' 
discussion on the author's paper, and I was par
ticularly interested in his remarks on spraying. 
A few years ago I tried some experiments for 
solidifying dust, using a solution of one part of 
unrefined molasses to ab~ut 99% water, and I find 
that it will go a long way towards meeting Mr. 
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Price Griffiths' suggestion. I do n'otknow what 
effect this mixture would have on the plates in.the 
mill, but using it in such small quantity I do not 
think any bad. effect would be noticeable. The 
mixture could be made in the tanks, or sumps, 
from which the water supply for the drives is 
taken and can be used with the" Hewitt spray" 
and also in connection with my dust arrestor. .. 

Before closing, I must thank the management 
and officials of the East Rand Proprietary Mines 
not only for the opportunity they afforded for 
experimenting but also for their assistance in 
selecting the most suitable combination from the 
various alternatives. 

The President: I am sure we must all 
thank Mr. Purser for coming here and giving us 
this very interesting demonstration of his device. 
N ow that the Rand has two such simple devices 
for catching the dust we ought to hear no more 
about it if we can only compel the miner to use 
them. What we wa.nt is strict regulations~ 

Prof. J. A. Wilkinson (Member of Council) : 
It was not my intention tu say anything on the 
subject of this paper, but as this is the time set 
down for final discussion it may be better to 
make a few remarks now than postpone tl:!em to 
the period immediately preceding the author's 
reply. It will be remembered by many of you, 
that this subject, around which so much fierce 
discussion has raged, was first introduced to this 
Society by a paper read by Mr. Cullen in 
February 1903. Since that time very few slides 
of the actual dust given off by machines drilling 
into the banket have been shown. In October 
1903 Mr. Heyma!1n and Dr. Pakes showed speci
mens, the former from the actual lung of a miner 
who had died from the disease, the organic 
matter having been destroyed and the latter dust 
taken from a drive, the larger particles being 
removed by sieving. At the meeting at which 
the author read his paper, when it was unfor
tunately impossible for me to be present,' your 

. President showed you another slide of the dust 
tak.en from the author's dust captor. The sli~es, 
whlCh I have prepared, were taken some tIme 
ago by the following method. A sample of pure 
glycerine, a substance which is. used largely in 
mlCroscopic work, was treated in such a manner 
as to be free from dust particles, being finally 
tested by the microscope to make certain that 
this was the casco This was enclosed in a bottle 
fitted with a tight rubber cork through which 
passed a glass rod dipping into the glycerine. 
Glass slides were cleaned carefully and whilst 
the' drills were working in the ordinary manner, 
one was taken, a small drop of glycerine placed 
on it and an exposure to the dust made for a cer-

tain time'.' A clean glass coverslip was then 
pressed over the glycerine and the .slide then 
brought into the laboratory for examination. 
Photographs were taken in the ordinary manner. 
I am sorry that we have not the lantern here this 
evening to show you the actual results obtained 
This I hope to do 'at the next meeting. I rna; 
say, however, that these show the highly dan
gerous character of the dust, such as one would 
expect from a rock mass of the nature we have 
to deal with here, and from which any man, who 
has the least concern for his,own life, should only 
be too ready to protect himself. I am indebted 
to Mr. J. Whitehouse, Manager of the ViHage 
Deep G. M. Co., for procuring these slides in the 
manner above mentioned, and also to my col
'league, Professor Young, for the use of his 
micro-photographic apparatus. 

There are one or two points furth r in 
the paper, to which I should like to refer. 
The first is the question of ventilation, and 
in this respect I think that air currents should 
not travel at too great a velocity, otherwise 
serious dangers are liable to arise from this 
cause alone, even assuming that such air is 
perfectly free from all dust. If- not free from 
dust then it is obvious that the dangers, however 
great, would be increased due to the inhalation 
of dust with the air in quantities greater than is 
ordinarily the case. The contamination of such 
air in othpr ways is also a source of danger. 
Secondly the author states that "the medical 
aspect of the dust problem remains to-day very 
much as it did ten years ago." I aIll sorry to 
say that I agree, with this statement and my 
sorrow is the more because we had hoped that 
some progress would have been made in this 
direction during the years since this question 
caine prominently before us. Only once before 
have I discussed this question in this Society, 
and at that time I stated that there was a lack 
of medical res<;\arch here on this matter, As far 
as I am aware very few histological investiga
tions have been carried out, and hence we are not 
in a position to state what exactly happens to 
the dust when inhaled and passed below the 
bronchioles. How does it pass from thence to 
the infundibula, to. the lymphatics and to the 
blood stream? Where is its final lodgment and 
how does it cause fibrosis? What is the part played 
by poisonous gases such as CO, N02, etc.? All 
these questions remain still a matter of conjecture 
apart from the conclusions which may be drawn 
from clinical evidence or mortality statistics. In 
short we may agree with the author when he 
states that it is quite clear that the pathology of 
the disease is still a matter for research, a ques
tion upon which, as a member of the medical 
profession, he is eminently qualified to speak. It 
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tl'ng in this connexion to observe the . ·nteres. . h ' 
IS 1 d bates, whICh have taken place III t e 
recent ~ Assembly during the last few days, on 
IIDU;.Ders' Phthisis Bill now before Parliament. 
the Wory serves aright, the Minister of Mines, 
!f me~ing to' the debate, stated that it was his 
~n re~. on to appoint medical officers for this 
Inte: I lar work. Such a step will be heartily 
pa; lc~ed and will, we hope, serve to bridge the 
we CD mentioned above. Much of the work must, 
gapsthe Minister stated, be of a confidential 
aB t e but research into the causes and course 
na ur , b f II .J' • of the disease should e: op~n to u '.'18cussl0n, 
. e otherwise the POSSlblhty of, drawmg erron-

slOC . b'd d I . s conclusIOns cannot e avo 1 e. t 11'1 

~t efore sincerely to be, hop~d that, during the 
n~~rt few years, the '!i'athology qf this disease ~ill 
b considerably elucidated. One, problem whICh 
ells for solution is the number and kinds of bac

~tlria present in mine air, and a bacteriological 
s~rvey of a~y mine ~ould yield most valuable in
formation, more partICularly as to the 1-'revalence of 
ordinary phthisis as compared with silicosis, and 
as to' whether the dust formed a means whereby 
bacteria were absorbed into the body in large 
numbers. 

Mr. A. J. R. Atkin (Member): Towards 
the end of the year, when those plants installing 
Butters filters are completed and in running 
order a quantity of calcium chloride solution 
will 'be available for using 'in sprays and for 
damping rock before shovelling. 

AB this is produced, as a by-product from 
cleaning the leaves, it will alike assist the redu .. 
tion works with a credit balance and the mines 
with a cheap dust allayer. 

PROFIT PER FATHOM. 

(Read at Februa7'Y Meeting, 1911.) 

By R. E. SAWYER, A.R.S.M., A.I.M.M 
( Associate)., 

DISCUSSION. 

Mr. A. Richardson (Member): The fathomage 
system was so comprehensively criticised in the 
I?cal press at the time of its proposed introduc
tiOn that the author is to be congratulated on 
being able to present some of its features in a new 
a~d attractiye light. The position he takes up 
Will be considerably strengthened if he gives 
us in his reply some favourable data taken from 
aetnal practice, as ,figures compiled merely as 
exam.ples, though a stimulus to discussion, lead 
to hypothetical' conclusions foreign to the tem
perament of the practical mining man. The 
tables he gives might repay study if one.had 

leisure enough to dissect them; but it is, ex
tremely doubtful,' for ,the reason men~ioned 
above, if such an analysis would be very helpful. 
It may be noticed in passing, however, that the 

,compressor charges in Table I ar,e distributed 
proportionately to fathoms, irrespective of stoping 
widths, apparently on the supposition that the 
drilling of a fathom c:msumes the same quantity 
of air no matter what its stoping width may be, 
an obviously unfair assumption. It would also 
be interesting to know whether the additional 
cost of shovelling in the narrow stopes is duly 
reflected in the cost per fathom; and also if 122 
in. is. not an extraordinarily large average 
,stoping width for ordinary machine stopes, even 
after the hammer and small machine stopes have 
been eliminated. In Table III a stope 143 in. 
wide assaying 2'4 dwt. shows a profit of 24s. per 
fathom or Is. 6d. per ton mined;' this excellent 
result seems to' merit a special investigation, for, 
if correct, it ~m~ans that the potentialities of the 
Rand as a gold-field are not fully realized. 

Regarding the value of waste, the writer once, 
out of curiosity and in the interests of science, took 
representativ!l samples of all the partings and of 
the hanging and foot in every stope in a mine. 
The average value worked out at about 0'3 dwt. 
per ton, and there were no payable values shown. 
The band of micro· quartzite, commonly known 
as "black bar" or "interbedded dyke," to which 
the author refers, immediately underlies the 
Main Reef leader in the mine in question, and 
though, as a rule, it never carried more than 1 or 
2 dwt. it, on one occasion, furnished quite a 
respectably sized patch which averaged 10 dwt. 
over a width of 18 in. This of course was stoped 
and sent to the mill. Occasionally also' it paid 
to get stoping width by breaking into the black 
bar, so that the unsortable wil-ste fines should 
carry something; but as an excellent footwall for 
breaking to was lost by this practice, and as the 
black bar was tougher than ordinary quartzite, 
the extra cost of breaking the ground perhaps 
counterb:iJanced the very slight increase in grade. 
The suggestion that the screen assays ,should be 
checked by working out the daily grade for the 
whole mine would, if acted upon, furnish only a 
rough estima,te" u~eless as a check, as the varia
tions in stope value are not determined by daily, 
but by monthly sampling: the statistical work 
involved would also be considerable. 

Speaking generally, the square fathom prin
ciple may have its uses in certain technical 
estimates, but as it requires specialized know
ledge to grasp its import it will never comlllend 
itself to investors, who are commonly laymen in 
such matters. The system does not seem to offer 
any' advantages' over the present system when 
employed for draw~ng comparisons between 
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results obtained during different periods in the' 
same mine, more especially if the ton mined is 
employed as the unit. Its range of applicability 
is small as it cannot be used for expressijJg the 
results obtained from diamond pipes, very wide 
reefs, irregular impregnations, masses, and so on. 
It w01.l1d, however, appear to find its truest appli
cation in' coal mining where the exceptional 
regularity of seam should lend itself admirably 
to the expression of results on the squ,are fathom 
basis j indeed it seems strange that a principle of 
such supposed merit should never have been con
sidered by the capable organisers of that old and 
well conducted industry. ,In the statement of 
ore reserves, again, the square fathom cannot be 
adopted, for, being a variable and not an abso
lute unit, the number of square fathoms of ore 
in reserve would afford no indication whatever of 
the life of the inine and therefore would convey 
no hint of its commercial possibilities. In all 
statistical presentation, results must, in any case, 
continue to be given on the tonnage principle, as 
a concession both to the unenlightened public 
and to those enlightened ones who are opposed 
to the suggested innovation j consequently, the 
new system, if adopted, would necessitate double 
statistical work_ On the practical side, the ten
dency would 'be towards selective miiling,as low 
grade reefs in the hanging or foot, which can be 
shown to produce a profit under the present 
system when broken with the rich leaders, would, 
in many cases, be allowed to remain unbroken so 
that the profit per fathom might be made as 
large as stoping conditions would permit j the 
grade of the ore would be raised, but the life of 
the mine would be considerably shortened, and 
this doubtful result could just as easily be 
brought about under the present system, if 
thought desirable. 

PRACTICAL NOTES ON COAL. 

(Read at February Meeting, 1911.) 

By MICHAEL DODD (Member). 

DISCUSSION. 

Mr. R. Gascoyne (jIemlm): It must be 
admitted that this paper has dealt with the sub
ject of coal from numerous standpoints, but its 
value has undoubtedly to some extent been 
sacrificed by the general, rather than the detailed, 
manner in which tLe subject has been dealt with. 

For instance, the author begins by saying that 
in his young days it was estimated "that a colliery 
might be expected to consume in its own boilers 
about 10%' of, its output, but in less than a 
generation an enormous change has come about 
and the engineer of to-day is never worth his 

place unless' he knows a great neal mOre about 
the ~harachter, ~ourclel and cost. of ~lis POWer 
supp les, t an t e co eges were III the habit f 
teaching five a:nd tw~niv years ago." Now °a 
statement like this might be perfectly true of 
few' isolated colli erie 3 in N orthrimberland an~ 
D UI:h am , where they use antiqu~ted boilers and 
eqUIpment and perhaps handle III an expensiv 
way fitir b(1dies of water, but outside Northum~ 
berland and Durham, to which the author pro
bably refers, no engineer who allows 10% of the 
output to be used for colliery consumption would 
be considered worth his 'place even thirty Or 
forty years ago. But then 'Northumberland is 
the cradle of coal mining, and ul? to 'a few years 
ago, at all events, several prehistoric mining 
equipments were in regular use, which no doubt 
would tend to a high consumption, whilst like
w~se, several collieries do considerable pumping 
stIll, but t) make a statement that say thirty or 
forty years ago a colliery might be expected to 
consume 10% of its output aught certainly to be 
qualified and made to apply ina 'few instances 
where unusual conditions prevail. Then again it 
ought to be pointed out that in the author's 
young days as to-day, the English collieries only 
consume under their own boilers, the inferior 
portion of their output which it is impossible to 
sell, which, of course, will add to the percentage 
of the output consumed. The fine coal such as 
that generally consigned to the waste heap in the 
Transvaal and the refuse from the washery is 
generally used under the colliery boilers, but 
even .then any decently equipped colliery, even 
twenty or thirty years ago, would not use any
thing like 5% of its output, and in most instances 

- the consumption would be in the neighbourhood 
of 3% where the output, was anytling like a 
thousand tons a day and for a greater output the 
consumption might be less. Iu the Transvaal 
the colliery consumption runs from 1 % to 5% of 
the output, the latter covering unusual conditions 
such as do not ordinarily prevail at local collieries. 

With regard to coke it is generally admitted 
that, whilst nearly all, coals will make coke, it 
requires a coal much less in ash than the best 
Transvaal coal yet found, to make a really first 
class coke, and besides, a coal that will coke 
readily ought ,to contain about 4% of free 
hydrogen. Roughly, we may consider that cok
ing a coal doubles the percentage of ash, so that 
any coal from which it is desired to make a sale
able coke ought, to have less than 5% of ash 
before being put ;into the oven, and it is doubtful 
whether even after washing the best coals ~f the 
Transvaal they can be sufficiently reduced III ash 
contents so as to make a really first class coke, 
even if the other ut)Qessary conditions wefe 
present. 
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The author's ~tatemen.t on p. 362, that' ~Ed
delburg coals with volatile co?tents from 22% to 
')4-% may be expected to give the best results 
'" team coals, is too vague and loose to be taken 
as S • • r 1 th . a good defimtlOn 0, a steam coa as ere are 
a~her constituents besides ash and volatile con
~ents to be co.nsidered. :rhe~e is, for. instarice, 
the coal this side of Oogles .lD the Mlddelburg 
district with 22% of volatile matter but so 
inferior for steam. or heating purposes that its 
evaporative value IS only 8 as agamst 12 for the, 
best steam coal in the Transvaal. To be 'able to 
judge the quality of coal for any purpose it is 
necessary to know the whole of its contents, not 
ash and volatile only-a coal may carry '15% 
ash and 23% volatile matter according to, the 
author's standard of what a good Witbank steam 
coal ought to be and then be so Ilgnitic in quality 
as to be worthless as a steam coal. There are 
numerous instances of this even in the Trans
vaal. For an ideal steam coal in the Transvaal 
the following rough composition would be better: 
Fixed carbon 70'%, volatile matter 20'%, ash 
lOX 

'1'he author, at the conclusion of his paper, 
recommends the American system of making 
contracts for the purchase of coal by which pay
ments are made on the ash factor plus calorific 
value, and says. "that S11ch conditions appear 
sound and are certainly effective." Now, as a 
matter of fact, such conditions of making a coal 
contmct are neither sound nor effective, unless 
they include a minimum' clause, a recent 
instance having occurred where such conditions 
were embodied in ,. contract and enabled the 
seller to dispose of the whole of his dump and 
waste heap at an excellent 'price, thanks to the 
adoption of the American practice, although 
under the ordinary conditions of contract the 
coal was un saleable and had gone to the dump 
for the last two or three years. 

THE AMALGAMATION OF GOLD IN 
BANKET ORE. 

(Read at' March Meeting, 1911.) 

By W. R. DOWLING, M.I.M.M. (Vice-President). 

DISCUSSION. 

~r. E. J. Laschinger (Member of C01bucil),: 
[ will open my remarks on this paper by a few 
earping criticisms, and trust the author will 
not take them amiss. 

Referring to line 1, amalgamation is a method 
or means of gold recovery and not a "" source." 

In. ~aragraph 2 the author seems to speak of 
!). IIHOimJlm of simpJii1<;i[J,tion being necessary in 

plant and oper~tion~--he surely does not advocate 
a maximum of complication. 

In paragraph 3, the author in referring to 
Rand gold ore milling practice before cyaniding 
came in says that the screens mostly in use were 
from 800 to 1,000 holes' per square inch; my 
own recollection is that they were more commonly 
from 1,000 to 1,600 mesh. 

Reg'arding the author's remarks on pulp 
elevation in relation to the various schemes of 
working, I am afraid that the author has missed 
the most important point in regar~ to. t.his 
matter. The chief factor generally determmmg 
the number of times pulp has to be elevated and 
the amount of lift at each elevation is the surface 
contour on the site of the plant. That' the 
process of ore reduction and gold extraction 
adopted will to some extent influence the pulp 
elevation is, of course, admitted. All known 
methods require some kind of scheme of flow, 
and the simplest sequence of- processes will, as a 
rule, require the least pulp elevation, other things 
being equal. .My point will perhaps be best 
illustrated by ref~ring to the author's diagrams. 
It is evident th¥, if in arrangement A the first 
elevation were higher so that the pulp could flow 
to the point o(delivery of the second elevator, its 
flow diagram would be similar to B. Or if the 
author had drawn in on B the second pulp 
elevator to the cyanide plant as it actually exists 
at the Simmer and Jack, he would have had the 
same flow system as the Randfontein Central. 

Again, if in, arrangement C, which represents 
the City Deep plant, the first elevator were 
slightly lowered the return from the tube mill 
plates could gravitate to it, and the second 
elevation would disappear and be similar tp 
arrangement B (Simmer andJack). In point of fact 

- this schemeCthus modified represents the arrange
ment at the Bantjes Consolidated Mines. The 
arrangement at the City Deep was made different 
from the Bantjes, because in the former case the 
ground is very fl'at whereas in the latter there is 
a rapid fall. It was solely this difference which 
influenced the design at the City Deep. If. a 
single elevation had been decided on, the lift would 
have been so great as to cause most undue wear 
and tear on the pumps and much trouble all 
round. As it is, the elevatiQn was purposely split 
in two, with the lift in the second pump higher 
than in the first. It is interesting to note as the 
result of the experience in actual operation, that 
with ,the first pump elevating coarser particles' at 
lower lift, and the second handling a finer product 
at greater lift, the combination is so well balanced 
that the liners in both pumps last for equal 
lengths of time. .', , 

In'the author's proposed amingement E he has 
very cQIlV(mi(lntly' placed his stamp 'mill, hi~h' up 
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in the air, or else sunk his. tube mifls and plates 
deep into the ground, thereby saving one pulp 
elevation .. His scbeme, as applied to almost any 
mine on the Rand, would involve a pulp elevation 
from the stamps to the tube mills, or else very 
expensive excavations or foundations. 

In considering pulp elevation one must not for
get two other things, the elevation of the ore to 
the mill bins and the re-elevation" of return water 
from the tail to the head of the .plant. The 
whole flow scheme, as far as the engineers' designs 
for mechanical handling in ore reduction plants 
are concerned, commences at the pit mouth and 
ends at the residue dumps. Enough has 'been 
said to show that·Mr. Dowling has made rather. 
too much of saving in pulp elevation as affected 
by methods of amalgamation of gold. 

From the standpoint of obtaining ideal condi
tions in ore reduction, which ideal I think could 
and should be attained, all the schemes outlined 
by the author are at fault. I refer more parti
cularly to the reclassification of tube mill pulp. 
Wedo not reclassify battery tails for the purpose 
of returning the oversize back to the mill bins 
to be restamped, and the principle of returning a 
large percentage of tube mill tails back to the 
mills is fundamentally wrong. The amount of 
returns is, I believe, very much greater than is 
generally realised, and unsatisfactory classification 
is one of the most important evils which .is 
aggravated thereby. . 

Another point affecting the elevation of pulp 
is that in all Rand practice to date a great deal 
of. unnecessary elevation of pulp is done because 
of considering the stamp mill as. one unit and 
the battery of tube mills as another independent 
~nit. All the pulp is gravitated to one point 
from 200 and more :~tamps, and this with steep 
grades of launders means a very considerable loss 
of height. 'l'he pulp has again to be redistri
buted from one point to the heads of the tube 
mills a~ain at grades even steeper than in the 
mill launders and re-collected at the tails of the 
tube mill plant with more loss of height together 
with a return launder again to the stamp mill 
pulp elevator.' In this matter, using the words 
of the author in an.other connection, we are also 
following ideas im bibed from ancient practice when 
ore reduction plants were small and grades of 
launders oomparatively tiat. The alternative is to 
treat a certain number of stamps and one tube mill 
as an independent unit, thus saving unnecessary 
pulp elevation and what is much more important 
qtaking classification, what it should be, simple 
and eff~ctive. Such an arrangement in combina
tion with crushing and fine grinding in one pass 
through the combined apparatus forms an ideal 
scheme, and .the amalgamating plates can be 
l'laced where ~os.t ,desiral;>le, w~ether up in t.he 

air, on the groq,nd or in an excavation. I trust 
I have not wandered too far away from th 
subject matt.er of the author's paper in discussin e 
the above pc,ints. g 

The author's point that finA free gold in th 
sand is not recovered in the same proportion a

e 

the average extraction by cyanide treatmpnt o~ 
the whole sand charge is well taken. 

The locking up of gold on amalgamating plates 
is not an argument i~ favour of cutting down the 
total plate area to an absolute minimum: it is 
only an incidental advantage or on argument in 
favour of not having excessive plate area. The 
amount of plate area should solely depend upon 
the capacity of the surface to catch such gold as 
cannot be so efficiently recovered by cyaniding. 

From the author's remarks on flow over plates 
as regards velocity and depth of the pulp strea~ 
it would appear that what is known as turbulent 
flow has as much or mere to do with bringing 
particles of gold into contact with the am alga
mll.ting surface than the idea of giving the 
heavier particle of gold time to sink to the 
bottom of a more quiet stream. It is well 
known that most gold collects where there is fall 
or impact of the stream against the plate, 

The author Rays he "considers that sufficient, 
importance is not a.ttached to launders." I think 
the suhject has received a good deal of attention 
in recently el'ected plants. As a,n example with 
which I happen to be familiar, I might refer 
those of an enquiring turn of mind to the pulp 
launders ftt the City Deep. Here all main 
launders in the mill and from the shaking tables 
are formed in solid concrete, and ,.11 main over
head launders in sheet steel concr~te-lined. There 
are a few straight distributing launders of wood, 
lined with bitumen sheeting. When the author 
recommends" cement ,," for lining launders it is 
presumed that he means fine concrete in Portland 
cement. 

Although the author rleprecates amalgam 
traps, the advisability of having these rests upon 
two grounds. In a system where there is II. tube 
mill return the trap is not so necessary as in a 
system where there is no return. The trap in the 
latter systilm would of course be advisable to 
catch, coarse amalgam which would havA no 
chance of being caught again. But even whe.n 
there is a return the so-called amalgam trap IS 

useful in catching particles and pieces of iron and 
eliminating them from the circuit. This is espe
cially important in view of the ec~nomic fail~r~ 
of rriost magnetic separators that have been tne1 
on the Rand. In fact it is a question if an ir~n 
catching trap should not be installed in the ml~l 
launders to avoid the trouble frequentlyexpe?
enced owing to p~eces of iron having lodged III 

the delivery to the tailing pumps and also chok-
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~g k sand which is caught in traps. Does 
hac author also maintain that the gold i~ 
~h ~s . would be as efficiently extracted in the 
~inary treatment of the main plant as in the 

or ecial plant such as is referred to by Mr,' 
illen in his paper on Air Agitation, or do~s 
he consider that all the so-called black sand IS 
caught on thei plates when scm.ped when th~re 
are no traps 1 

With regard to shaking plates versus stationary 
lates it will be interesting to note what the 

~sults will be. It is fo~ the metallurgis~ to say 
which is the more efficIent and economICal, and 
to thresh out the arguments as to wha~ are the 
real principles underlying shaking plate ainalga
mation~ and under what condi~ions they could be 
used wIth advantage over statIOnary plates. 

Our thanks are due to the author for bringing 
up for discussion this subject of amalgamation 
plate area, and for his compilation of data on 
this subject. It is t" be hoped that all Rand 
metallurgists who have conducted experiments 
and collected originfl.l ,data on this practical 
problem will come forward and publish their 
results. 

Mr. Mather Smith (Member): Mr. Dowling's 
paper is just what was wanted, espe"cially by the 
outside districts, in that it gives comparisons of 
the different methods of classification adopted by 
the various Rand groups of mines 

On this, the Worcester G. M. Co., in the. 
Barberton district, we require a specially good 
classification as the gold is silica-encased, and the 
+ 60 in the cyanide residue frequently assays 
over 2 dwt. S'ix vats which had an average 
charge value of 2'9 dwt. gave, after over nine 
days treatment, the following average values in 
the residues : 

+ 60 = 1'85 dwt. 
+90 = '95 " 
- 90 = '38 

1t appears to me that to try" and understand 
the work done in a spitz, or cone, one should try 
ar,d imagine oneself to be a particle of + 60 
struggling to get down through a mass of - 60, 
01 as a fine particle of . - 60 trying to squeeze up 
though many particles of coarser sand. The 
p!~rticles must have time to separate out pro
pn~ly, and this they cannot do in the series of 
Spitz shown in the author's sketch D. or common 
arrangement. 
. When one of the nozzles on this Eiffel-Tower

!Ike spitz chokes up, the first person to notice it 
Is frequently the boy in the sand collector and 
by. the time the nozzle is cleared there is 'often i:lte an appreciable quantity of coarse sand in 

e collector. With Mr. Dowling's pro-

posed arrangement the'shiftsman will be able to 
see at a glance by simply examining the pulp 
issuing from the safety-coile, exactly whitt is 
going to the cyanide plant. At pre3ent he has 
to climb up a precipitous ladder, a feat which he 
is not likely to perform any oftener than he can 
help, and further, a cursory examination of the 
whole stream is not likely to give one much idea 
of the grading of the sand pulp. 

One objection I have heard to the idea is this: 
That the + 60 caught in the safety cone would 
accumulate in the circuit and overflow to the 
cyanide plant before the tube mill shiftsman had 
time to rectify things. To this I reply that this 
+ 60 would continue, for quite an appreciable 
time, to replace -·60 which otherwise would 
unnecessarily be going through the tube. ! 

The dewatering cone in the common arrange
ment I could never, with my limited experience, 
quite see the necessity of. It has always 
appeared to me that a 12 in. pipe throttled at 
the bottom would have done equally well. 1 
notice that two diaphragms are now being put in 
cones. I would be inclined to, prefer ail idea of 
Mr. Chas. Dowsett of the Knights Central. 
He, I am informed, intends trying the efficiency 
of a plate, with a hole in. the centre, in the posi
tion of the second diaphragm, and this, I should 
think, would make. the route of the pulp more 
tortuous than tw.o diaphragms would do 

I have never noticed any paper or remarks on 
another problem, namely, at what size of screen
ing the amalgamating plates in ·front of the 
mortar boxes cease to give efficient results, and 
think some such paper would be of great use to 
the outside mines. 

AIR LiFT AGITATION OF S~E PULP. 

. (Read at March Meeting, 1911.) 

By ROBERT ALLEN, M.A., B.Sc., M.I.M.M. 
(Member of Council). 

DISCUSSION. , 
IVIr. E. J. Laschinger (Member of Council): 

Mr. Allen's paper is an interesting coinpilation of 
the history of and present practice in air agitation 
of pulp as applied to metallurgical processes. 

In criticising this paper there are various point8 
of greater or less importance that may be touched 
upon, but in the most important question raised-
air lift versus mechanical agitation-the author 
has missed the real point. He has failed to 
differentiate between agitation as the simple aim 
in keeping ore particles in suspension in a fluid 
and agitation as a means of intimately bringing 
into contact ore, chemical reagents and air so as 
to thoroughly facilitate certain chemical reactions. 
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If the problem on the on'e hand is simply to 
bring particles of ore into thorough contact with : 
cyanide solution, or to keep ore from settling in 
water or solution, ,or on the other .handto also 
bring air for the purpose of. supplying free' 
oxygen to this intimate mixing process, the two 
cases are not on a par when considering simply 
the most economical means of agitation. All 
the above cases, arise in practice. If air be 
,necessary as a chemical adjunct, it is of course 
self evident that subsidiary mechanical stirring 
is superfluous if the air itself by. its method of 
introduction can perform the mixing at a reason
able cost without other. aids. 

The author has not proved his case in favour 
of \1ir agitation in a satisfactory manner, because 
he has not even attempted to differentiate be-

, tween the various cases above mentioned. Even 
his figures on 'power required for air agitation 
are not reliable, or perhaps one should rather 
say are not consistent. This I will endeavour to 
prove. 

It requires a certain amount of power to com
press air; ahd the amount of this power can be 
accurately determined. The theoretically mini
mum work required to' compress air from atmos
pheric 'pressure to any other pressure is by 
isothermal compression, i.e., without rise of tem
perature during the process. The work thus 
required to compress a cubic foot of air is :-

PI 
(1) Work in ft. lb. = 144 Pa loge p 

Where Pa is the absolute atmospheric pr;ssure 
in lb. per sq. in., PI is the absolute pressure of 
compression, i.e, gauge pressure plus atmospheric 
pressure, say, Pg +Pa• 

The horse power required per cub. ft. of air at 
atmospheric pressure compressed per minute is 
therefore :-

144 P a 'PI 
(2) (H,P')=33 000 logep 

For conditions at sea le~el with a barometric 
pressure equal to 14'7 lb. sq. in., we have:-

, Pg + 14·7 
(3) (H.P.)s = 0'0642 loge 14'7 ' 

For conditions on the Rand with average 
barometric pressure equal to 12'1 lb. sq. in. we 
have:-

P + 12'1 
(4) H,P')1l=0'053 loge g 1')'1 

The .above give the 'the~reticall; minimum 
figures of power required. In practice there are 
power losses in compression, friction losses in 
the motor and compressor, heat losses in com
pression, and leakage losses past valves and 
pistons. The over·all efficiency of small com
pressors' is, probably not more' than' 50%; 
even in large compressors the total effi«;iency 

-
will not be much greater than 65%. AssuDl~ 
ing the favourable figure of an all-round efficiency 
?f 60%, the actual. power required will be 12 
times the figures given by formulre. (2), (3) an~ 
(4)., ' In. the diagram herewith I have shown 
cur.ves from which the power required to CODl_ 
press 10 ,cub. ft. of ai'r per', minute from atDlos_ 
pheric pressure to gauge pressu.re ,up to 40 Ib 
per sq. in. Curve S shows the tlieoretical horse: 
power required at sea level, and, curve R the 
same for average Rand conditions; curves S 
and Itl . the corresponding power with an over-all 
efficiency of 60%. 

Before using this diag~am to criticise certain 
figures quoted .by Mr. Allen I crave indulgence 
for a digression in order .to point out a few 
characteristics of ai~ agitation'. A glance at the 
diagram shows that it requires less work to 

compress a cubic foot of air at 'atmospheric 
pressure (generally called' ".free air") to any 
given gauge pressure on the Rand than at sea 
level. If we assume that the amount of work 
got back from the compressed air in stirring the 
pulp is the same percen~age Of'the work put into 
it in the two cases, the conclusion is that for the 
same amount of agitation more volume of free 
air would have to be used on 'the Rand than at 
sea level to produce the, same, mechanical effect. 
The amount of air used on the Rand would have 
to be increased in inverse proportion as the work 
per cubic foot is greater at sea level than on the 
Rand. 

If a, certain amount of air be required to 
satisfy, ch'emical reactions, then the air required 
must be measured by weight and not by volume. 
Since air at sea level averages 13'2 cub. ft. per 
lb. and on the Rand 16 cub. ft: per lb., it follows 
that in order _ to deliver the same weight of air 
21!% more volume of ~reeair must be com
pressed on the Rand to furnish the'weiglit of air 
that would be delivered at sea level. For this 
ca~e; therefore" the amount of ,power required 
would' also be greater on the Rand than at sea 
,level. Curves of, power required for equal 
weights of air, delivered would. on the diagram 
show the R curve above the S curve. In general 
the above reasoning is true for different altitudes. 

It may also be of interest to discuss the point 
as to how much of the power put into the air is 
really effective as mechanical work in agitation. 
Air agitation in a Brown vat with the central 
pipe is the reverse of hydraulic air compression. 
In tests made on this form of compression the 
the over-all efficiency ranges, between 70% and 
80%. It may be assumed, that the same ratio 
holds good in air agitation., The over-all 
efficiency, of air agitation. from work in the motor 
,to agitation In the vat is therefore, say, 

0'60 x 0'75 = 0'45 or' 45% 
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S.J RRIYO ~6EnIEVEl 

--------------

10 1$ ZO Z5 .30 ~S 40 

(Ja/~d.e Pressure' ~ _Zh.sr ill/. 
, ' 

Taking now the author's first table of average 
results of experiments by F, C. Brown as given, 
and assume for argument sea,level.conditions, we 
have the following comparisons, taking the 
(luantity of air used a8 correct :-
1st case h. p. per table! - 1 from diagram 1'1 - 1'4 
~nd"" " l-k" ,,0'4-0'6 
:lrd" " " 1 k - 2" ," 1'6 - 2'2 
<Hh"" " 1 i" " 3'9 

In the fourth case the theoretical horse-power 
required works out at 2'4, therefore the amount 
~)f power quoted, namely, I i, may' be dismissed 
III certain familiar words of our old friend 
Euclid. -

In actual practical 'design of plant I would 
make even a liberal allowance on the power 
required as found from the diagram. 

With regard to the' author's question of the 
power required by the Pachuca system (Reference 
No.8), I find on looking up this article that 
there . i~ simply the bald statement that" pulp 
cOnl~lDmg 100 to, s of dry slime to 150 of 
Rol~~lOn .can be treated with 4~ h. p." , 

l<lgurmg out the probable'power consumption 
for the air lift agitatiori iri the Luipaard's Vlei 
plant ~s quoted by the author, say, 85 cub. ft. of 
~ree air (presumably per minute)'at between 25-
o lb. sq. in. gauge, we have from the diagram 

8'3 to to 9'3 h.p., probably 9-10 h.p. in actual 
practice. 

The above discussion proves that either the 
horse-powers as quoted by the author are wrong, 
or that the quantities of air as given are not 
correct. From my own experience in this matter 
I would judge that the quantities of air are the 
more correct. 

In discussing the author's remarks anent 
mechanical stirrers, such as'" 'clumsiest con
structions," the necessity of "digging out, tHe 
paddles after. a short stoppage," it might be 
pointed out that mechanical devices need not be 
Clumsy, and paddles need not be dug out if the 
machinery be designed properly. 
_ Mr. Kniffen, in "Methods of Pulp Agitation" 
(author's reference No.8), says that "if the 
ore only requires that fresh molecules of cyanide 
be brought continually to the particles of metal, 
and that the air which is included in the solution 
be sufficient for the reaction, there is no system 
at present better than arm agitators, -raised a 
few feet above the bottom of the tank, and 
driven at 800 linear feet per minute." Presum
ably he means 800 ft. min. at the outer ends 
of the arms. 

In these remarks I am not advocH.ting mechani
,cal stirring gear as against air agitation, but 
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submit that in the present state of knowledge 
one may preserve an open mind on t~ese ques
tions, 6ince there is no doubt but that mechanical 
devices and air agitation have each their sphere 
of usefulness in metallurgical processes. The 
author tries to make his case for air agitation so 
6trong that he seems to have closed his eyes to 
any advantages of mechanical gear. While I do 
not wish to pose as an advocate for the other 
side only, I maintain that there is reasonable 
doubt as to the accuraicy of the power figures 
quoted for air agitation. 

Simple circulation or stirring of pulp could be 
carried out economically as regards power and 
wear by means of it centrifugal pump specially 
constructed and used for that purpose only. As 
an example, it would be possible to turn OTer the 
whole of the pulp in the Luipaard's Vlei vat 
every 50 minutes at a cost of no more than 6 to 
8 h.p. 

The trouble in the oast with most centrifugal 
pump circulation and 'agitation has been that the 
pump has been used for other purposes beside 
circulation, as, for instance, in transferring 
charges against fairly large heads. The pump 
was necessarily speeded up to deal with. the 

, maximum head, and is therefore very wasteful 
of power when circulating. The wear and tear 
on the pump also increases at a more rapid rate 
than the increase in speed, The over·all 
efficiency of a low lift circulating pump, motor 
and piping system 3hould be about 50%. 

I am rather of opinion, however, that the whole 
question as regards air agitation vs. mechanical 
agitation will tUrn more on maintenance and 
capital cost than on power cost. 

With regard to the general results found by 
F. C. Brown (4th paragraph), we read :-

'1. "The higher the tank compared with the 
diameter the less the power required." 

This statement is incomplete, the probable 
meaning being that this is true only for equal 
weights of pulp handled. The statement then 
falls into line with theoretical considerations. 
For if the height be doubled the same volume of 
free. air is still only required for agitation at 
slightly less than double the gauge pressure. 

"This means that the absolute pressure is not 
doubled, and as the work required does not in
crease at the same rate as increase in pressure, 
but only as the logarithm of the pressure ratios, 
considerably less power per ton of pulp treated is 
required. 

In conclusion (2), regarding . less cyanide con
sumption with deep than shallow vats, this 
result may also be expected to follow partly from 
the argument as in (1), but also because in a 
'deeper vat, owing to the higher pressure of the 
air, chemical 'aCtion' between the air, the cyanide,· 

. and ·the pulp is more rapid, and' the total tim 
reaction is thus also reduced. On the law t~ of 
the intensity of .chemical reaction is proportion~i 
to the mass density of reagents present it foil 
that doubling air pressure doubles it~ den~~s 
and the total time is cut in half. Less total ~, 

. h' f'd '11 air per welg t 0 cyam e present WI be required 
since only a very small proportion of the tot i 
oxygen supplied is really used up by the cyanid

a 

and so again there will be less loss of cyanide be, 
oil, etc., which is carried by the air supply. y 

There is, however a very practical point to b 
considered in fixing the total height of a vat

e 

that is the expense of filling the vat by pumping' 
becau~e, theo~etically even, only half the work 
done III pumplllg the vat full can be regained in 
emptying it, and in practice generally the Whole 
of this power is lost. There is also to be consi_ 
dered the extra cost of building very tall vats 
strong enough and furnishing suitable founda_ 
tions to withstand the heavy strains, wind pres
sure, etc. 

It may be mentioned here that a good practical 
rule of thumb in regard to pressure of air 
required is to take the figure representing the 
total depth of the vat in 'feet and divide this by 
two, which will give the lb. sq. in. gauge pressure 
required. For example, overall depth 40 ft. 
requires gauge pressure 20 lb. per sq. in. If air 
be used at a pressure much greater than that so 
calculated there is bound to be a serious waste 
of air, and probably ineffici~nt circulation. 

The maximum amount of cooling of the pulp 
charge due to the expansion of the air used can 
be readily calculated. If air be allowed to expand 
while doing work and no heat is added or 
abstracted during the process. the ratios of the 
absolute initial and final temperatures is given by 
the expression. 

(5) 

Tn is the initial absolute temperatur~ 
("F + 461) and 1\. the final temperature j Pa and 
PI being the pressures as used in the formulre for 
horsepower as given previously. The amount of 
heat abstracted in British thermal units would be 
for every p01J.nd weight of air used. 

BTU = 0'24 (To-TI) 
the figure for the specific heat of air being 0'24. 
The specific heat of water is 1, and of rock gener
ally 0'2. A~suming that the initial air tempera
ture to be the same as that of the pulp charge 
and knowing !the quantity of free air per minu~e 
used, the calculation becomes simple. For t e 
Luipardsvlei ,installation quoted by the author, 
we have the following data :----

. Pn= 12'1, PI average 27'5 + 12'1 = 39'6, T. 
say 700F=531°abs. 
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tity of air per minute 85cf=say 5'3 lb., 
Qu

an 
f slime 150 tons, water 300 tons. 

chlLr¥l/required to heat I,Julp 1°F. = 660,000. 
~TU taken by expansIOn of aIr per hour, per 

'F==76. . ' T T 
Theoretical difference III .temperature a- I 
1-9. 0 

~ H·'JT U. taken by theoretical expansion of air 
'h~ur equivalent to. heat. abstracted per 

Iler' 5') . 76 x 152==115 :... .. 
hO~ oling effect on pulp per hour 0·0175°F. 

It will thus be seen that this effect of cooling 
. bsolutely negligible, and could not in practice 
~~ a ven measured after· 10· hours of· circulation. 
1

0 
:ave mentioned this point because although 

~rr. Allen has not touched upon it, other write~s 
on the snbject seem to have made t09 much, of It 
without going into .the matt~r thoroughly. . 

In this connectIOn I mIght suggest that If 
w~Lnlling up of the pulp be. necessary to has~en 
chemical reaction and solutIOn of gold by cyamde 
it would be advisable to) introduce a jet of steam 
with the air, as the heltt would then be al)plied 
in the initial stage of contact of air, cyanide, and 
pulp, and s~ould thus be most effective in short-
ellinO' the tIme of treatment. . 

The destruction of cyanide by carbon dioxide 
which the author mentions, should also be inap
jlreciable for two reaso~s.. First, the amount of 
CO

2 
added by normal aIr IS very small. Allow

ing 0'06% CO2 by. weight as usual in air, 100 
cubic ft. per minute supplied amounts to ~nly 0'22 
lb. pel' hour, which would represent 0'32 lb. of 
potassium cyanide f Second, different authorities 
say th'at CO2 is not a cyanicide in the presence 
of alkali in solution. In Rand practice, alkaline 
solutions are always used, quick-lime being added 
for the purpose. 

With reference to the air agitation vat.s at the 
Oeldenbuis Deep, referred to by the author, 
these were designed three years ago. The central. 
pipe was made in telescopic form, so that experi
ments could be made on the best length of pipe 
to work with. The plant was finally worked 
with the upper telescopic pipe as far down as it 
would go. 

Hegarding the author's statement as to the 
Luipaard's Vlei agitation vat being probably the 
liL~geRt single charge vat in the world, one 
nllght be permitted to state that the probability 
?as vanished. There are two air agitation vats 
Installed at the City Deep, Ltd., designed in 
1909. Each vat is 32 ft. in diameter, 30 ft. 
height of cylinder, with 8 ft. depth of cone or 
3tl ft. high overall, each vat treating from 2f)0 to 
3?0 tons of dry ;"lime at a charge. The ceutral 
PIpes, 16 in. diameter, extend"d about two-thirds 
of the way up. Air for both vats, is supplied 
by a small compressor belted to a 25 H.P. motor 

so as to have spare power for emergencies. An 
emergency air supply pipe is connected td the 
regular mine air service pipe. 
, The author has suggested that the question of 
turbo blowers in series to supply air might be 
looked into, so as to avoid atomized oil in the air. 
In the present· state of engineering science, small 
blowers would not be nearly so economical as 
reciprocating compressors. OIl troubles can 
easily be avoided by proper attention to the' 
lubrication of the compressor .cylinders.' Soapy 
water can be used at intervals for lu brication' 
instead of oil, and the oil can be thrown 'down by 
a water spray in a suitable receiver, and ,the com
bined oil and water emulsion drained off by' a 
suitable trap before the air is delivered tq the 
vats .. 

The advantages of tLe shorter' central pipe, 
. which advantages are treated of in an article by 
A. J. Jager (Mr. Allen's reference No. 12) Oct., 
1910, were realized in the City Deep design, 
more especially the two main points, that it is 
possible with the shorter pipe' to commenc~' 
operations before the vat is full, and that 
aeration is more thorough when a thick body of 
pulp lies over the top of the pipe. In fact, at 
the City Deep the air can be advantageously 
turned on when' the vat is only one,third full
The air bubbles in the central pipe are comparat 
tively large as they rise, but when they strike the' 
more solid body of pulp over the mouth of. the 
pipe the air is broken up and intimately incor
porated with the pulp. '" With the pipe debouch
ing at or near the surfa~e 'of the pulp there is a 
VIolent disturbance in the centre and comparative 
quiet round the outer circles, but with the pipe 
opening deeper down, the' whole pulp looks 
whipped and light, and ·the general appearance of 
the surface is like a mushroom-tori, with con
tinuous motion of the pulp from the centre to 
the sides. 

Since air agitation is still a young process on 
the Rand, doubtless it will develop on lines 
peculiar to our local requirements, and Mr. 
Allen deserves the thanks of the' Society arid 

. local mining circles generally for bringing this 
matter up for discussion at the present time. 

The meeting then closed. 

Annual Dinner of the Society. 

The Annual Dinner of the Society was 'held at 
the Grand National Hotel on Saturday, April 
29th, the President (Dr. Moir) in the chair.· 
There were also present :--

Messrs. W. Abel, A. Aiken (Hon. Auditor), 
Geo. Albu, R. Allen, L. Aubourg, E. L. Bate
man" R. G. Bevington (Past-President),G: Elan" 
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chard, J. Frank Brown (Member of Executive 
Committee of Provincial Council), R. A. K. 
Bruce, E. W. / Buxton, W. A. Caldecott 
(Past· President), W. Calder, F. W. Cindel, 
L. Colquhoun, J. Cowie, W. M. Coulter, 
A.' F. Crosse (Past-President), W. H. Dawe, W. 
R. Dowling (Vice-President), W. R. Eales, M G. 
Elkan, E'uening Chronicle, J. W. Forster, W. 
Frecheville (Past-President, Institution of ~in
ing and Metallurgy), K L. Graham (Member of 
Council), J. Gray, T. J. Greenwood, B. C. Gul
lachsen, R. Hamilton (President, Johannesburg 
Chamber of Commerce), H. L. Har~and, 
Hodgson, J. Irvine, E. G. Izod, E. H. Johnson 
(Past-President), Tom Johnson (Member of Coun
cil), A. McA. Johnston (Past-President), J. A. 
Jones, R. N. Kotze, C. Lamont, E. J. Lasch
inger (Member of Council), G. A: Lawson, H. 
Lea, J. Lea, Q. J. Leitch, J. Littlejohn (Hon, 
TreasurE>r), Dr. D. Macaulay, M.L.A., A. 
MacDonald (President, Pharmaceutical Society of 
the Transvaal), H. S. Macgregor, J. McCracken, 
J. N. Meeser, Dr. E. T. Mellor (President, Geo
logical Society of South Africa), G. MelviIl, H. 
Meyer, P. T. B. Morrisby, S. J. Murphy, Dr. 
Temple Mursell (President, Transvaal Medical 
Society), S. Newton,·P. N. Nissen, H. G. ~itch; 
E. A. Osterloh, E. Pam, S. H. Pearce (Past
President), C. Pt'terson, R. G. Campbell Pitt 
(President Rand Pioneers), R. A. Porter, H. 
Potter, J. F. Pyles, Frank Raleigh, Rand Daily 
.Ala'il, J. H. Rider (President, South African In
stitute of Electrical Engineers), W. H. Roe, Fred. 
Rowland (Secretary), A. Salkinson, P. Seatterty, 
Courtenay Shaw, G. M. Smythe, H. Stadler, 
Star, A. 'N. Stockett (President, Association of 
~fine Managers), A. N. Stuart, W. A. Tester. 
J. E. Thomas (~fember of Council), Professor G. 
R. Thompson (Principal, S.A. School of Mines), 
Dr. Ritchie Thomson, W. E. Thorpe, C. Toombs, 
M. Torrente, 'l'ran.wnal Leader, S. T. Trega'skis, 
Hon. Senator W. K 'rucker, C.M.G., J.' A. 
Vaughan (President, South African Institute of 
Engineers), J. F. Walker, John Watson; F. War
ten weiler, H. O'K. Webber (President, Trans
vaal Chamber of Mines), F. Wells, W. S. Whaley, 
H. A. White (Member of Council), J. Whitehouse, 
Professor J. Wilkinson (Member of Council) and 
T. Wood. 

At the conclu1<ion of the repast, the President 
gave the toasts of "The King" and" The Gover
nor-General," which were received with musical 
honours. 

Thereafter, the President announced that 
apologies for inability to attend the dilll~er had 
been received from the Governor-General, the 
Administrator, Lord' de Villiers, Rear-Admiral 
Bush, Lord Methuen, Generals Botha, Smuts and 
Hert~o~, the Rons, J. W. SaTIer, A. :Wis~ber, :s:. 

-------------C. H~ll, F. S. Malan; H. B~rtbn, Dr. O'Q 
Gubbllls, Col. Leuchars and Slf David Graaff' 
(Members of the Cabinet), Sir Geor' 
Farrar, Bt." M.L.A., Sir Percy Fitzpatric~e 
KC.M.G., M,L.A, Messrs. F. D. P. Chaplin' 
M.L.~., P. Duncan, C.M.G.,. ,M.L.A., Lionel 
PhillIps, M.L.A., J. G. Hamilton, M.V.O. D 
Christopherson, W. Dalrymple, the Mayo~, of 
J()h~nnesburg, S. S. Hough (Pres~dent, Royal 

, Soc~ety) and 1,)r .. P. D. Hahn (President, South 
African ASSOCiatIOn for Advancement of Science). 

THE SOCIETY. 

The Hon. Senator W:, K. "Tucker, C:M.G. : 
The toast I have the honour to present to you 
to-night is that of the Chemical Metallurgical 
and Mining Society of South Africa. I feel that 
it is a great pleasure as well as an ~ honour to be 
asked to propose this toast on the Witwaters_ 
rand. I say that because I have been' in another 
place' lately, and there I find that small credit is 
given to Johannesburg for haviflg any intelli
gence worth speaking about, or that at all 
events, if it has any intelligence at all, it is 
of a kinq. of which we have to speak with 
bated breath. But those of '1-1S who have 
been a long time in South 'Africa and a 
long time on the Witwatersrand and who know 
what the Rand owes to the gentlemen 'Yho form 
the members of this Society and what South 
Africa as a whole owes to these gentlemen
such of us, I say, cannot help feeling proud 
that we h"-ve such a body of men pn the Wit
watt'fsrand as those who form the members of 
this Society. ~ ow in presenting a toast of this 
kind one is expected to say something compli
limentary-(laughter). Well, it would be 
extraordinary if one consented to propose a toast 
which one did not feel one could honestly give in 
complimentary terms; and from the fact that I 
have consented to propose this toast, to-night I 
hope you will believe that whatever remarks I 
have to offer in commendation of this Society 
are honestly meant-(Hear, hear). Now those 
of us who know the condition of the Rand 
in the early days and the difficulties which were 
met with in every direction, will realise that the 
difficulties in the extraction of gold from its ore 
were such as to leave little if any profit fro~ a 
large section of our gold-bearing reef, and I thmk 
one may fairly say that it is to the energy of 

; these gentlemen' our friends of the Chemical 
Metallurgical an,d Mining Society that a very 
large portion of t,he credit is due for having made 
it, possible to make our low-grade ore pay the 
handsome profits which lately they have been 
able to do. One'does not forget that there are 
other Associations of technical men to whom very 
large credit is also due, l speak Illore parti-
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cularly of th~ Soutlh ~fdricfa~ bIlnsti~te of 
Engineers. It .IS to t Ie lll. e .atlga e ell~rts of 
the members of these AssociatIOns, to their fre-

ent meetings at which defects have been stated 
qu d remedies proposed and discussions take 
aface that lv~ution of many of the difficulties I 
have'referred ti> i~ du~. A large proportion of 
the success attallled IS no doubt dl:e to the 
Society which is met here to-night. 'l'hese are 
common-places no doubt to men resident on the 
Rand; they are matters we all know, but we per
haps do not often remember the debt South 
Africa owes to the efforts of the men who have 
so thoroughly put their best thought and much 
time into work of this description. Not only has 
your Society been concerned iil trying to find 
more economical means of extracting gold from 
the ore, but it has ~pent many evenings in dis
cusssing questions, which bear on the relief of 
distressed humanity. I mean that you have 
spent a large portion of your time in trying to 
ascertain the causes and nature of dynamite fumes, 
the effects of these fumes and the remedies to r,e 
applied, how to make the mines healthful and in 
what way to combat the terrible diseases arising 
from inhaling such fumes. In addition to that 
you have paid considerable time and attention to 
what is called silicosis or miner's phthisis. This 
has also been the subject of debate in "another 
place." We never talk about Parliament, you 
know,: it is always 'in another place'
(lal1ghter)-and you would be astonished at the 
number of experts there are there. They are 
cocksure too, there is no mistake about it. In 
a scientific Society such as yours I am quite sure 
you approach a subject such as miner's phthisis 
knowing there are many things to be considered 
before you can be positive, but in "another 
place" you need not trouble very much about 
that, you can be as dogmatic as you like. My 
friend Dr. Macaulay will be able to tell you more 
about that than I can. The point I want to 
make in referring to this matter is that there is 
some good on the Witwatersrand, that there are 
flome men who are pursuing good cbjects, :;tnd 
:;hat there are such institutions as yours and other 
Associations who are trying to make not only 
profits better, but to make life itself better and 
more e:ljoyable to those participating in the pro
duction of gold. For this JOU get no credit. 
You have only to go a little way from ,Johannes
burg to find that out. The friends of J ohannes
burg outside the radius of the Witwatersrand are 
very few indeed. The other people look upon 
thc Rand as a place where illicit liquor abounds, 
where nearly every pl:),ce which is not a canteen 
or gambling den, is a brothel; where the men 
are rushing in the hot pursuit of· wealth, using 
meapll which are not the most decent. They say 

that some of them may become millionaires and 
if they do they should be ashamed of themselves; 
that those who have not succeeded in necoming 
millionaires are doing their level best to become 
such, 'lnd are not scrupulous as to the means by 
which they hope to attain their ends. You are 
told that you are' demoralising the innocent 
young man flOm the native territories, that you 
bring him here and half kill him in your 
mines and then you trl' to induce him to spend 
his hard-earned savings in canteens or in the 
aforesaid brothels. That is the picture (which I 
assure you I have not overdrawn) of the Rand 
that is in the minds of many in the political 
world of South Africa. . 

It is nice to be able to come back to the Rand 
and reassure oneself that all these things are not 
true. One can only be sorry for the introduc
tions which the gentlemen I allude to must have 
had when they visited the Rand last-(laughter) 
-and'hope that when they come again they will 
see that their introductions are of a better class
(hear, hear). When you talk of problems sur
rounding such a subject as niiner's phthisis con
sidered as an industrial disease, and what it leads 
to in the way of compensation-you know the 
matter has been debated in Parliament-the 
questions arise: who should compensate the men, 
how they are to be compensated and whether the 
men should contribut,e, and whether the State 
should contribute-I hope you will agree 
with the last stage which was arrived at, by 
the Government, namely that Parliament should 
set aside a sum of money for compensating hard 
cases which may occur during the next year. and 
t!J.at they should take time to fairly consider the 
problems which are involved in this great ques
tion of miner's phthisis. I think this was a wise 
step for the Government to take. I think it is 
generally held by all right-thinking men (whether 
millionaires or not) that there is a good deal to 
be said for making provision for persons who 
fall by the way in connection with any pa:rticular 
industry,; but it is idle to think of applying cer
tain princi[Jles on the Rand, which it is not 
intended to apply anywhere outside th£ Rand. 
We. have just been passing large sums' of money 
for the eradication of East Coast fever. Now if 
miner's phthisis is an industrial disea,se peculiar 
to mining, I should like to know whether East 
Coast fever is not an industrial disease peculiar 
to cattle-raising, and whether scab is not an in
dustrial disease peculiar to sheep-farming; and I 
ask if it is sound to force an industry in 
which miner's phthisis is produced to be taxed on 
that account, whether it is not just as defensible 
to tax 'the man who owns the cattle industry to 
protect him from East Coast fever, or to tax the 
man who runs sheep in ordel: to enable him to 
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escape from the ravages of scab-(hear; hear). 
But these matters are not looked at in that light 
down South. As long as a question is applicable 
to the Witwater~rand, many poiiticians are'per-' 
fectly willitlg that the principle of compensation 
shOuld be applied, but they are careful that this 
principle shall not escape outside the ring-fence 
round the Hand. It makes anyone who has got 
'to deal with these mattera realise that during the 
time between this session and the 'next session of 
Parliament the Government will have much cause 
for thought, and I hope the question of compen
sation for industrial diseftscs will give,. other 
people occasion for thought also. We want to 
do qur best for the country; we wish to help the 
Government and to give our best assistance if 
they are willing to accevt it, Such institutions' 
as yours'have already' devoted considerable time 
and attention to it; your energies have been 
given to the causes of the disease and .to the 
remedies which you think may stop it. I hOI)e 
that, as you have been successful in the past in 
'solving many difficult problems, it 'will not be 
'beyorid your power to find the solution cif this 
one, You may also possibly go a little further 
and consider the economic part of it. Is it right 
'that only the industry should pay ~ Should the 
person liable to the disease also pay and should 
the Government also contribute ~ If it is right 
that the Government should find the money to 
combat East Coast fever, is it advisable that the 
Goyernment should contribute towards a fund in 
connection with miner's phthisis ~ One does not 
wish to wander into many fields of political con, 
troversy, and I am sure our Chairman has some
thing interesting to Sity to us, gO I ask you to 
drink success to the Chemical Metallurgical ana 
Mining Society of South Africa, - (Applause,) 

The President responding, said: I feel,it a 
most distinguished honour indeed tJ ril'e arid 
respond to this toast-the toast of Ourselves:-so 
wittily and so kindly proposed' by our e~teemec! 
fellow-technical and friend' Mr, Tucker,on whom 
the Senatorial dignity sits so well. I fear we 
have not deserved it. He has givrn a most 
kindly presentation of our virtues, such as ,they 
are.. I tharrk him very, sincerely on, your behalf 
therefore, but when it comes in earnest to reply 
ing, r confess I find myself in great difficulty. 
You kn'o'iv I used to be called a person prejUdiced 
'lgainst the mining industry, sometimes quite an 
enemy of the mining industry, yet here I am 
wedged in between its leaders, and, gentlemen, 
the heads of the mining industry are in this ca~e 
meriof such unassuming modesty:that, really I 
can, only imagine myself to be a lion in a den 'of 
Daniels,' iristead' ofa Daniel in a den of lions 
as·I expected!' 'However,. ,this' is' a 'social 

occasion and there, will be rio gobbling np 'this 
time even if ever there were any tendency 
thereto. 
, The main ' excuse for these dinners is that 
they demonstrate that Science is not altogether 
inhuman . and that the' votaries of Science' 
are still capable of enjoying these big fea:sts_ 
although I fancy that dinners of this kind 
are a relic 'of prehistoric man and the slain 
mam'moth, 'and that after-dinner speaking came 
in as a consequence of Noah's little adventure 
with the vine :' I mea.n that speech-making was 
originally merely a physiological effect of dif
fusib~e stimulants on a big meal! . 

Speakin'g seriously, however, it is very good: 
for the Society to have thesE. fea~ts, if only to get 
away for once from technical details and to hear 

: the wider view w,hich we get at these affairs,; and it 
, is especially nice when the serious business of the 

evening is preceded by our annual pat-on-the-
back. If we did not get this encouragflment, we 
should be in danger of losing that 'gude cdn
ceit 0' ooisels,' which every normal human 
being-and corporation too-possesses, I see 
that my distinguished predecessor, Mr. McArthur 
Johnston, was cynical on this point last year: 
he said w,hen told that this is the best Society 
in South Africa that he was beginning to 
believe it himself. What I would like to 
say myself is this, that ,although, we ,have 
our faults," yet for the present state of South 
Africa we are a good Society and really fulfil a 
mnst useful purvose in the Stahl. Our motto, to 
parody a certain Latin one, should be that we 
consider nothing technical alien from us, We 
are a sort of combination of an Institute of Metal
lurgy, a Debating Society, a Chemical Society, 
a Surveying Institute and a Mining Journal, 
to say nothing of our t~mching 'on amateur 
medicine nor of our occasional emulation of the 
lighter side of the weekly Press-(Laughter). 
Later on we shall probably get specialised, but in 
the meantime we are as democratic and alm'ost as 
!l.lI'embraCing as Parliament~with our' push-ons' 
and "pas-ops' too. You ,kn)w we do not admit 
'politics at our ordinary meetings~which is really 
rather surprising 'seeing what we do admit. But 

, the fact is that politics is ingrained ,in the human 
spirit,' so' we have our ,fling at these dinners. 
'Perhaps it is <because we can only hear, and not 
'discuss, on these occasions, that we like it ; but 
a better reason is that the gentlemen who come 
here t~' talk to us on: politics and economics are 
experts in these arts, I and as you see already, they 
give us something v~ry good indeed, ~omething 
better than-the second-hand article ,of the local 
Prj:!ss~(Laughter ). 

: " -But.,to ;'eturn to the Society itself,;I am sorry 
I thatl was not,Lere'atits foundation.' I only came 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



AprH19_1_1 __ ---------------------A-1-W-L1'1~0~l-D---il-Ln-e,r.--of--t~_ie __ S_o_cL_·e_ty_. ____________________________ 5_09 -. when 'it had.:...-so· to speak--foun!l it!ielf, 'so that 
In can only dimly guess at its vigoro.us i,nfancy, 
when its cont~overs,ies, seem' ·to have be~n con~ 
ducted with chunks··a:f .old red sandstone. " )Tow 
we are nearly grown up., We . have, reac4ed ,the 
bashful age of 18 and ·yet we ·are not bashful" as 
ou see. 'We have a wonderful'supply .of:' paperS 

~very meeting and excellent attendances to hear 
them. Our excursions are ·very successful' and we 
have had a good many .this year, and you can see 
bow highly the generosity of those who invite us iii 
appreciated, by the large numbers who turn up 
at them: in fact,.I can say 'from Home experi
ence .that the Rand easily beats any Home 
Society in respect of excursions excevt of course 
the annual p cnic of the British Association. 
This year also we h<i.ve, twice broken the record 
as regards the size of our monthly Jour:1Uj,l, a 
journal whic4 I may say is highly appreciated by 
our 1,400 members stationed all over the world. 

We meet it is true with' a certain amount of 
criticism, which perhaps is just as well in yiewof 
the S"riptural.saying about all men speaking well 
of you.' This criticism' is mainly directed at the 
quality of the matter provided; but I think theae 
critics do not quite .realise that South Africa is 
not yet a highly specialised country .. We like to 
believe that the Society sets a standard of its own 
-which is. quit!) ,in. accordance with the South 
African spirit of independence. I am far from 
asserting that all South. African standards are 
desirable ,ones, but I do say tha t so long as our 
Society gives an opportunity to everything of 
novelty and' originality __ in fact, lives up to its 
motto-we have nothing to fear from criticism. 

Tliere is however a fly in the, ointment of 
self-gratulation. 'We lia ve a very high pro
portion of silent members. I do not think I 
exaggerate :when . I say that our proceedings 
are carried on by less than 50 out of it 

menlbership of 1,400. It is true that.these gentle
men have the 'celestial fire' of enthusiasm" and 
amply make ui> for the deficiencies of 'the rest, fully 
maintaining the Society's reputation as the most 
free-spoken in 'the world. But that is not every
thing. It is 'particularly regrettable that· the 
number of mine managers who grace our pro" 
ceedings is probably less than halfca dozen. Why 
this apathy ~ Surely the life of- the industry is 
i,s technical side! At least I hope and believe 
that the day has gone by' when (as one of our 
critics once said) the 'mining .industry was 
,. merely a side~how to a ,gambling hell." Why 
then this apathy ~ We should have been pleased 
to have. the mine managers come forward, even if 
only to open their hearts to us . on the technical 
side of the Mines Bills recently in Parliament. 
We could have' got up',a most excellent contro
versy on both 'of . these . Bills,- a'.controversy which 

might have dOil\some good outside, hecauiiie pre
sumably, saving the Parliamentarians who belong 
to our'Society, we' know· more .than the Parlia
mentarians do about thc,sethings, ,and' also'we.do 
not use the clusureeither. , 

But when I have said that,' I have .said alI,
I have no sympathy whatever with the ,policy 
of drift, inertia, "all's' right with the -world" ; 
nor have I any' sympat'hy with'· mining on 
"on the stoep' so long" principles. Let· U8 

open up the ar-cana of mining ·fpr discussion and 
improvemelit will sluely follow.; ·What· is more, 
if we don't do it, there will be. no Rand left for 
us to discuss in a coniparatiyely short space of 
time,- as Mr. C. 0.' Schmitt's able paper ];:st '\ve6k 
showed ·us. Although Mr. Schmitt's'paper dealt 
only with metall)lrgy, there is a big field in the 
mining work proper for the .economies which are 
to save the Hand. It may .seem absurd ,to talk 
of saving the Hand at a time whetJ, as at pre" 
sent, it is making a sovereign every second, but 
we must look to the future. The 'metallurgical 
side of gold-winning is much· more' highly .deve~ 
loped than the underground work'---witness . ,the 
wonderful modern plants we hll-ve visited this 
year. 1 hold the .opinion, and I do not .think I 
am alone in it, that no one would: tolerate on t4e 
surface-works nowadays the .lack of supe.rvision,; 
the primitive metho.ds of transport and the in
competent labour; which have to be put tip with' 
underground at present. We ,want mo.re .light 
perhaps, ·physical as well as metaphorical. Se
condly, 'Why do we use more explosives per ton 
than any other country ~'. There· has been no im
vrovement in this respect since the war. l-might 
go on with the~e Why's: .there are plenty of con
troversial subjec~s in mining. There have': of 
course been plenty of .improvements, but there.' 
has been plenty of laissezj'air-e, and in this con-' 
nexion there is one thing that I cannot resist. 
mentioning, namely that I hope that in less than 
five years we shall no longer hear at these feasts: 
~'that blessed word Mesopotamia "-the dearth of: 
native labour. I feel convinced that with .the 
mechanical improvements and the ventilation' 
scliemes' now in' hand and the prevention of acci
dents this difficult question will solve itself in 
that time: There are' certainly men who have 
got the iriIprgssion-and this impression also· 
exists in the kraals-that the native is being ex-' 
ploited and is expected· (Hibernico :mol'e) to 
"come oot and get killt,"--and .it will take· 
som'e years to remove that impression. You will' 
remember, gentlemen, that our accident deathc 
rate is one of the highest in the world, at all events 
amongst nations that keep any recNd of such 
things. Our attitude in the past towards this ques
tion of native labour has been much the same as 
that 'of the' Backveldtowards pests,· nanielypray. 
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ing instead of spraying-(Iaughter)--and if I may 
pursue this vein of elephantine humour, I say 
the industry should adopt scientific methods, and 
att'ract the native instead of cont1'acting for him. 
I expect the mining men will say it is 'like my 
cheek' to talk like this, but if they ha.d not 
~ulked in their tents, it would n'ot have been 
necessary. I am really putting my views for
ward with due humility since, as Ben Jowett 
said "we are none of us infallible, not even the 
youngest of us." We know that the managers have 
plenty of worries already with poorness of grade, 
etc. ; and they will find a good deal of sympathy 
too with their complaint that they are being over· 
regulated and grandmothered now-a-days: but 
things on the Rand to-day are very different from 
the easy job they used to be. When I read 
about the early days, when a proportion of the 

. technical men seem to have-been recruited from 
the ranks of 'the bricklayers and the drapers, I 
confess I am surprised at the good results which 
were undoubtedly achieved, and although I 
should be the last to say anything against natural 
abilities, in this case I am irresistibly reminded 
of the great Dr. Johnson's remark about the suf
fragettes of his day. ! forget what the lady had 
been trying to do, but he said it reminded him of 
a dog walking on its hind legs, "it is not well 
done, but you are surprised it is done at aIL" 
The point is, gentlemen, that the Rand cannot 
stand the strain of rule-of-thumb nowadays, It 
may have been the case long ago that an ounce 
of practice was worth a ton of theory, but at the 
present time practice does not go far without 
theory. . 

Anyway, gentlemen, it is due to this Society 
and the Engineers that the Technics of the 
Rand are now so advanced as they are, They are 
so advanced that metallurgy proper is disappearing 
in favour of engineering, and (if I may be allowed 
one more little gibe) I wonder when our consult
ing metallurgists will take the hint and call 
themselves chemical engineers and metallurgical 
engineers as they do in other countries. 

I want to refer to one thing more on thi!l 
public occasion, namely the Seymour Library. 
I consider this library is .one of the greatest 
assets of the Rand and has done inestimable 
good both to the reading public and to the scien
tific reputation of this country. In some branches 
of science it is nearly as good as the great library . 
in South Kensington, and speaking for myself, I 
can say that more than half of any researches I 
have been able to do would have been impossible 
but for this library. The library is still incom plete 
although over £3,000 has been spent upon it, but 
the main difficulty is that its annual income is 
not sufficient to keep it up to date in periodicals, 

to say nothing of new books, of which there is a 
list of about £200 worth urgently r~quired. This 
Society took the initiative and has been successful 
in obtaining some fresh support for the library 
JroIIl: the Chamber of .i\fines and the Council of 
Education and the variou:l Technical Societies 
which have saved the library from its immediat~ 
difficulties; but if it is to be kept up to date I 
think that, in addition to these generous' dona
~ions, we might get a small sum such as £25 a year 
from the richer of the mining corporations. I do 
not think they would fe~l it very much, and four 
or five such donations would put the matter 
right. I assure them that no money could be 
laid out to better advantage; if the Rand is to 
survive another 50 or 100 years, it can only-be 
by means of scientific' advances and discoveries, 
and these, I may say, are more likely to originate 
from library study thlJon from either native or 
imported genius. The library also has earned 
the right to be con.sidered by the founders of 
our Art Gallery, who displaced and disorganised 
it for five months, but as this is under considera
tion, I need only say the' word in season.' 

Gentlemen, again I thank you for drinking our 
healths so heartily, and you, Senator Tucker, for 
suggesting the idea. 

"THE MINING INDUSTRY." 

Dr. D, Macaulay, M.L.A.: I rise with a feeling 
of a distinct grievance. On arriving late when I 
got h')ld of the programme I found one of my pet 
quotations plagiarised. A second grievance that 
I have is that my friend Senator Tucker has 
already traversed the ground which really belongs 
to me: It is really a great honour to propose 
the toast of the Mining Industry and to ask you 
to drink its health. I think it is a somewhat 
unnecessary toast since, so far as indications go
to a layman at any rate-it never was in a better 
state of health than it is at the present moment, 
and while this Society owes its existence to the 
mining industry of the Witwatersrand, Ithink as 
a member of the Society I may also claim that 
the present healthy state of the industry owes 
some proportion of its vitality to the efforts of 
the gentlemen who compose this Society-(Hear, 
hear )-and it is a' niatter of very great regret to 
those of us who have been unfortunate enough
I use the word advisedly-to indulge in the 
luxuries of public life, to find your efforts and 
the efforts of the gentlemen who control this 
industry are so 'badly understood elsewhere, I 
would like to corroborate every word Senator 
Tucker has said in regard to the suspicions with 
which we are regarded iu another place. I do not 

, know whether "suspicions" is the right wor~, 
. or whether jealousy is the right word or envy IS 
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~ 
. bt word. I tbink I would leave it to your 

the ,~~entJs gift for pbrasemaking to invent the 
Pre,l word for the feelings with whi9h :we are 
I'l'o.pe~ed. Now I would like to impress upon 
l'l'g<t\ha.t it is our duty to dispel that feeling. 
Y°f. nnesburg has been described as a University 
.J~ ICrillle. I am not very sure whether in that 
(~, 'ver8ity you or I must consider ourselves, 

,,111 dents or Professors, or whether we are simply 
Htu . k b' k d 1 kers-on allowlllg our poc ets to e pIC e 
~o the robbers from the Stock Exchange. 1 boW we have been deliberately' described as a 
u~lversity of Crime, ~nd Joha~nesburg.has been 
d cribed by a leadmg Parhamei:J.tanan as a 
,~Santic brothel, .a~d I find in the Press last 
g gck our white women are described a.s no better we . 
than tbey ought to be .. I really thi?k that the 
time bas come wh~n If we are gomg to have 

C
ace in South Afnca we should put an end to 

P . d' d' N M theoe calummes Irecte agamst us. OW, ~ r. 
President, your Society is a non-political one. In 
politics you are neither acid nor alkaline, but 
most strictly neutral-(Laughter)--but one can
not help introduclllg politics on an occasion like 
this and I 'personally want to vindicate the 
people with whom I have been associated for the 
Illst fourteen years. One of our, most delightful 
politicians who is partly a politician and partly a 
8Itvant, Mr. Mernman, has, I can assure you, 
never got up in his place in Parliament when he 
has cause to refer to the mining industry without 
having a sneer and a jeer at the mining industry. 
I do tbink his parliamentary life ought to 
have taught him to view things with a little more 
judgment and a little more coolness. This is 
really an important subject. He is the spokes
man of a certain section of politicians who do not 
belong to one particular party. I want to make 
that quite clear. He was the spokesman of this 
section of political opinion and he got up to sneer 
and jeer in righteous indignation about the large 
mortality in connection with the mines of the Wit
watersrand. Now as the result of the active efforts 
of all those who are intimately concerned in the 
matter, the mortality of the mines of the Wit
watersrand has been brought to within reasonable 
limit" somewhere about 30 or 32 per 1,000 per 
ann~m. Now rummaging through. some of the 
Rl'c:Iuves of the Cape Parliament I discovered 
Ill~ opportunity of rubbing up my Right Hon.' 
fnend Mr. Merriman. I found that the mortality 
fro?'l ch.est 'diseases alone' among the native popu
latlOL m ~fr. Merriman's district of Victoria 
W~~~t amounted to 40 per 1,0'00 per annum. I 
pOInted this out to my friend across the floor of 
~~lC I rouse and he was' very angry and he has so 
IttJe recovered from his anger that up to the pre
(~nt moment he has not condescended to reply-

aughter)-because I suggested to him that 

before he started to find motes in the eyes of the 
people here, he should remove the beams and king 
posts from tho~e in his own constituency. I only 
want to show the spirit actuating, a certain 
section of the community towards us and to point 
out to you that it is the d\.!ty of everyone of us 
to do what we can to dispel this suspicion, envy 
or jealousy, or whatever my friends may choose 
to designate ·it. To show you 'the amount of 
undeserved suspicion which exists, when the 
Minister for the Interior made an announcement 
which gladdened my heart, namely that tlie 
Mining Industry-it was called by him· the 
W.N.L.A.-had come forward and offered to 
build here in Johannesburg a Medical Research 
Laboratory in, order to investigate diseases 
peculiar to humans-animals and plants are well 
provided for-even that was regarded with sus
picion by a certain section in another place
(Laughter). It was called "blood-money.?' It 
was called all kind of things. Now, gentlemen, 
a certain number of us have been advocating this 
for years, and I assure you gentlemen that if the 
Devil himself had come along with this money to 
build a Medical Research Laboratory, we would 
have had the greatest pleasure in taking, it. I 
hope and expect fro~ this institution the greatest 
benefits not only to this industry, but to the 
whole of South Africa and the whole of, the 
world. We have most unique opportnnities here 
for studying human diseases which have been 
steadily neglected, both by the mnch-abused mil
lionaires and b~ the elected representatives of 
the people. We shall have in South Africa very 
soon, owing to the liberality of the Mining In
'dustry, and I say that I have never known a case 
where these men have not come np to the scratch 
-we are going to have an institution which will 
be secon,d to none in the world. Incidentally, I 
have not the slightest doubt, the mining industry 
will considerably ber:efit-and good luck to them 
t?O if they do-and also in conjunction with a 
similar institution in the north of Africa at 
Khartoum we are going to be enabled to have an 
institution which will probably make this conntry 
certainly one of the best countries in the world to 
live in, as many of us think it is at the present 
moment. 

I could point ont what the output has been and 
what we hope it is going to be: what is being 
done with regard to artificial ventilation on the 
mines and being undertaken, too, spontaneously 
by the authorities and under no pressnre from the 
administration: what is being done to induce the 
workers on the mines to take care of themselves 
and also that the industry is paying' its 
legitimate share towards the maintenance of 
those who fall by the way as Mr. Tucker has 
said. Many other things I could point out to you, 
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to . the increased prosperity of tpe Mining 
Industry of the Witwatersrand, which means 
also the' increased prosperity of the whole of 
South Africa .. -(Applause.) 

Mr. H. 'O'K: Webber, responding, said: 
The toast of the Mining, Industry has been res
ponded 'to year in and year out, ever' since 
Johannesburg has been a. city, and all t4rough, 
many of those who ,sit in, this room to-bight havj3 
gi ven all their energies to building, up the greatest 
gold I1fining'industry in the world. First came the 
miner, then the mechanic and lastly the chemist 
and metallurgist. The. brilliance of America 
showed its light ,upon this country later on, and 
later still we had a gl,immer from the light of 
Asia-(Laughter). But it is to the metallurgist 
and chemist tb,at this, industry owes its real pro
gress;, They have shown ,us h()w to extract the 
gold to the la1!t d!Jcimal point of a dwt" and 
what is of much ,more iIlfPortance they ,are shQw
ing us how to extract ,the gold at the lowest 
possible cos~. 'J'b,e ,time, may come when they 
will perhap.s take over the .ore from the dump 
and l.ater on perhaps they will start operations at 
the fa~e of the ro<:k' underground, but ,we have 
to-day amQng, the members of this Society the 
finest talent in the ;worl4 for ,tpe treatment of 
,the~e gold problems, al,1d alt40ugh it is fortunate 
that the treatment of Rand ore does not ,contain 
.very many difficult chemical problems, yet if it 
was so I :feel sure the" gentlemen in this room 
,~ol).ld ,be able to deal with any, difficult' problem 
,that might. come before the,m. Gentlemen, this 
~ndustry, ha~r always been bef~)fe the. eyes ,of the' 
:wor.ld, and you have he1J,rd .t;J·night that it is also 
very much before the eyes of our friends ,the 
legislators of the. Cape, The pastoral portion of 
South Africa you have heard to·night looks upon 
us with a good deal of susricion. We have been 
called·all sorts 'of names. You have heard to
night,that this place has even be'en called a school 
,of cI;ime, but the genpeman who called it by this 
.nameI ,think really meaqs welL He is really flo 
Rl,1d old,gentleman-(Laughter). He is the son 
ofa Bisl;1op too-(Laughter),-and Ibelie-:e if he 
was here to-night sitting and' enjoying our 
,dinner, [[. believe he would be discoursing to us 
upon tl;te subject of the ,possible evils which may 
attend the life of those who c,arry on the com
paratively guileless occupation of agriculture
,(Laughter). We have also been called million
aires. I wi\lh we were. I think perhaps it is 
this very Society which at~racts the envy of our 
friends, perhaps it is because you c[j.ll it metal
lurgical: I . expect it must sound Very rich in 
,their ears-,(Laughter)., They, als9 ,:wonder where 
,our· gold, goes to., .Well we all wonder ":he.re 

our gold gOfJS to. But this misunderstand' 
will 'wear off. If'they had ,paid us a visit I~ng 
week.they. would probably have found that tbt 

only Idea m our heads was how to growmealie e 
cattle, sheep and horses. The times are progr s, 
'Ah 'h ess_ mg, t t e present time one ears ,on the 
hand people connecte~ with the mining indus~ne 
discussing in heated argument the subject of s r~ 
in sheep, and on' the ,otl;1er we hear of farm

ca 

discussing th~ latest minin9 regulation broU;h~ 
out by my fnendMr. Kotze : but we must get 't 
into their heads that we have a great sense of 0 I 

duty towards those who earn their daily bread rr 
~he more unhealthy occupations of this industryn 
be they black or white. The mining indU'stry a' 
you know has been legi~lated for and they Wil~ 
continue to legislate for us, but many of the laws 
passed at the last session and regulations that 
have been promulgated or will be promulgated 
f\l,r the mining industry, have in nearly every 
case been practised of their own free will by the 
mining industry for the ,amelioration of the con
ditions of mining. But we have lawyers in 
ParI iam en,t, and these lawyers mu~t legislate. 
They have friends who are not in Parliament and 
they must bring grist to their mill.. Some day 
when ,the latter, get into Parliament they will 
return the compliment. 
, Gentlemen, ~his ,mining i.ndustry is a huge 
factory for turmng out'an artICle for sale just as 
any other industry is, with ,the on'e exception that 
the ,article we produce has only one fixed price in 
the ma,-ket. Therefore t4e question of proGue
ing,gold at the lowest possible' cost and the 
opening up of new areas ccmtaining large quanti
ties of low grade ore. holds South Africa in its 
hand;, It spells ei~her constant and continuou8 
prosperity or certain mediocrity for the country 
,we all love and live to build up.-(Applause.) 

Mr. J. Frank Brown, M.P.C., in presenting 
the toast' of "South Africa," said: One or two 
things occur ,to me to-night. I sho)lld like to say 
that in future the man to l;le called upon to pro· 
pose the toaRt of' South Africa is the man who 
has ,been in the country about six weeh
(Laughter)-because we, all know that when 
those who visit this country have been here six 
weeks they know more about our problems tban 
ourselves. I. know that when I arrived hero 
about eleven years ago and had been in the 
country about two months I felt I knew more 
than I, do to-day.' Apropos 'Of the remarks of 
previous speaker~, I heard the other day a prom· 
inent Dutchman: in the Lower House, a member 
of the N ationalis't 'party; ask a puzzling qu~sti?n. 
Why are there three parties 1 The man said I 
,do not ,kn,ow that the~e are ~three'parties, who are 
they 1" The other replied "Well, there are the 
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Annual Dinner of the Sor-iet!/. 513: April H),~1..:..1 _______ ,--__________________________ _ ---" I'St memDers who are progressives and the 
{; nlOn . h h N' I' 

I 
reactionafles, t ere are t e atlOna 1st 

at lerS . d h h bers who are .progresslves an t e ot ers 
memt'onaries and the Cape Peilinsnla." It seemed 
reac I' d'l I' d h . to me that this very rea, I y exp ame

l 
w y Ill· a 

t I'n place we here on the Hand are ooked upon 
cer a I k '. I k . 

Ch scoundrels. as YOIl to 00 upon two 
as su d . t re~ one of ten years ago an one of t.o-day. 
piC u , . h 'd f b' T years ago we were m t e JIll st 0 a very Itter 

en a war which more or lesR devastated this 
war, h' d nTh d Country. Look at t e picture to- ay. n at 0 

see 1 "vVe see that in these few years we have 
~Vr~ught about a union of the. Provinces of this 
country. Any other country III the world would 
} ave hlken 50 years to have recoTered from a war 
I\e that and have arrived at the position we are 
.~ to-day. And in thinking of that, let us give 
~redit where credit is due. Let us give credit to 
Lord Milner and those ~ho worked. with him for 
having laid the foundatIOns and laid them truly 
fwd well-·(Applause). Lord' ·Milner has been 
criticised for his extravagant ideas, with having 
laid these foundations on too big a.scaJe, but to
clay I believe his most bitter critics ?f those days 
f\re beginning to see that he was nght-- (Hear, 
heltr). Let us also give credit to the Govern
ment which has succeeded his, to those who 
came with the idea not to destroy but to 
fulfil, to those who have built up steadily on 
the foundations laid by Lord Milner. During 
the tell years that have elapsed we have seen 
an enormous stride in the mining iridustry, 
we have seen attention given to the base 
metals of the country and are beginning to 
realise that the country has only been scratched 
and that possibly- the next ten years will see 
Htill greater developments. In agriculture you 
had onl) to go to the Show last week to see the 
enormous strides made. To-day agrir.ulture is in 
a f~r mortf flourishing state than before the war. 
t do not know whether the prize bull of this 
year is better than the prize bull of last year, 
but I do know that when one went into the pro
duce shed one could see that enormous strides 
had bet'n made in various things which have been 
produced from the land. That is to, the credit 
of Lord ~filner's administration and to t.he pre- .. 
Bent Government. It appears to me that we of 
the difl"llrent Provinces are inclined to be a little 
parochial, a little provincial. The way we are 
regf.rded on the Rand from elsewhere shows that 
there is a good deal of provincialism. We on 
the B,and are big enough to take a broader view . 
fmd we here should do what we can first of all 
f?r our immediate neighbourhood" but equally for 
~outh Africa. Gentlemen, let us end all this 
petty spirit of jealousy and envy. Let us take 
~he lead with regard ,to South Africa: as a whole. 

ere are many important things we have to 

deal with in front of us to-day. I put education, 
first. We have all sort.,; of. problems. to decide, 
but I put education first. I do not think you· 
can over-estimate its. iinportance, and I do not· 
think you can over-estImate 'the importance of 
what you brainy men can do in helping' on the' 
education of the. youth of this country. Take 
the recent education question-I may call it the 
bi-lingual question. Well we have seen that by 
a compromise a certain'fesult has been arrived at 

. and I think the best 1 can say of that compro
mi~e is that nobt>dy is satisfied with it. Neither 
side is satisfied. It shows that neither side had 
all its own way, and yet I believe the outcome 
will be a fair and practical working scheme, but 
I will say this--it all depends on the spirit in 
which, the compromise is carried onto I for one' 
would say that we ill the Transvaal, both Briti"h 
and Dutch, are fairly satisfied with our Educa
t ion Act, and I do not tllin~ we should be the 
first to alter our Act until we find that in a cer
tain other Province their Act is altered. There
is an interesting experiment in Government 
going on in South Africa, namely, by means of 
Provincial Councils. These Councils were elected 
on party lines, by the same electorate as for 'tile 
the Union ParliaRlent. There is the Nationalist 
party and the Unionist party in the Council here. 
The difference from our ordinary Parliament is 
this. We have an Executive Committee which, 
corresponcs with the Cabinet of Parliament, but 
whereas the Cabinet is composed of men bplong
ing solely to the Government party, here we·have 
an Executive composed of two men from each 
side of the House, and I can only say from my 
. own personal experience that everything has gone' 
so far perfectly smoothly. There has been no 
conflict, which appears to me to indicate that the 
present political !ivision iR a purely artificial one. 
It is largely racial but ought not to be racial. If 
two Englishmen and two Dutchmen, representing 
opposite political parties, can sit round a table 
and discus~ and carryon the public affairs oj the 
Province without friction or ill-feeling, it seems 
to me to show the present divi~ion is artificial 
and is bound to break down. We are all here, 
British and Dutch, for good and all and one race 
cannot blot out the other. So let us try to con
duct the affairs of the country on busines~ lines 
and not have too much party and'not too much 
.politics. I will briefly touch on another and a 
lighter matter-the matter of sport. We have 
seen our South African boys, British and Dutch, 
holding their own on the cricket fields and foot
ball fields of England, Australia and out here. I 
for ODe believe that sport will do as much to 
brellk down this ;, bsurd division which exists to
day as.anything else. I look around and I see men 
getting old like myself, men who I am sure have, 
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----taken their part on the cricket and football fields" 
and I put it to you where have you made the best 
friendships? In the field of science or on the 
cricket ap.d football fields 7 Sport is going to do 
more than anything else in this country to break 
down what I t:all this absurd racial' division. 
This is a land of sunshine, let .us try to make it 
a land of hope and glory. 'rhe charm of this 
country is as the Irishman said, that our "future 
is before us. We are building up-possibly 

, building up a big empire, doing 'more than we' 
could possibly do in the older countries of Europe'. 
We are building up an empire and each one in 
,his own sphere can do something towards that. 
Let us determine to do what we can to make 
this country worthy to stand sidA by side with 
the other great dominions' of the Empire.
(Applause). 

Mr. Geo. Albu, responding, said; I have often 
,attended these little dinner parties given by your 
Society, but to night the reply to a far more charm
ing toast than usual has been allotted to' me. I 
"have to thank you, gentlemen, for drinking pros
perity to South Africa. It is a subject which I 
adore very much, because having lived nearly all 
my life in this country, I love·it as dearly as if it 
were the land of my birth. What I have been 
able to achieve I have achieved in South Africa. 

South Africa in one word has maie me what I 
am to-day-(Hear, hear). I am so imbued with 
my gratitude to this country that I have come to 
love it most dearly. as the country which is 
nearest to my heart of all countries. Would I were 
a painter, an artist! In what glorious colours I, 

would pa~nt the magnificent scenes and land. 
scapes which so few of us observe when travellin' 
through the country. ~ have heard men speak 1 
.it when travelling through ~he ~arr~o, as a lone~ 
veld. These men have no 'ImagmatlOn and ha Y 
nev~r seen its sunrise 'and its sunsets. Sou:~ 
Afnca should be able to produce the greatest 
artists in the world. Have you seen the glorio. 
sunshine in the Karroo, the cQlour of it, which,l~ 
make bold to say, you do not see ev:en in 
country,like Italy 1 We do not 'appreciate sUffi~ 
cientlythe beauties of this country. and were I 
~n art~st I would be able. to paint the most glor
lOUS pictures. Were I'a poet I could sing of the 
glorie~ of this country, but alas! I must say I 
am neither. I am sorry to say':I am only just a 
poor mining, man-(Latighter )--,-and a ,poor min
ing man of course looks upon these things some_ 
times with the eye of. a materialist. 'ro'night we 
have heard about the Agricultural Show, abont 
prize bulls and calves and there is on the back of 
your bill of fare a prize cow munching raw quartz. 
It does not state how many'ounces to the ton, but 
it goes through the usual pro'~ess I have been 
connected ~ith the mini~g industry a gre~t many 
years, and If all the predlctlOns of- our SCientists 
chemists and metallurgists and mining expert~ 
were realised. I think we should be working to
day at a few pence per ton. They have not all 
been realised and we are still working at a fairly 
high cost. However, that is a subject which has 
still to be thrashed out at some other dinner of a 
similar nature. But (looking again at the menu) 
here I see the crushed ore, and below the cow's 
tail I see the poor shareholders,Pulling at it with-

THE UP-TO-DATE REDUCTION PLANT. THE GOLD 
BRICK DAIRY. 

If I'd a cow that gave such milk 
I'd dress her in the finest silk, 
I'd feed her on best high grade hay 
And milk her twenty times a day. 

With acknowledgments to Mr. E. A. Julian (Nevada). E. J. L. 
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h sli<rhtest gratituCle-(Laughter), Of 
out t e'e a:'e very desirous of paying high divi-
ourse \\ 'd" I 

C d nd possibly'no one IS more IsappOintec 
den slats do not come uP', to expectation than 
f resu I . ' . f 

1 humble servant. t IS not a questlOn 0 
your 'ng .fortunes as some gentlemen seem to 

maSSI . 
II mentioned lD another place. We are not 
have k' UT " , I bent on rna lDg money. He are anxlOus 
Hlm~vYe those who have put capital into this In-
to gl 'H I try a fair return for their money-( ear, 

I
( us) As usual the cow has two: horns. Well 
lel1r, . I h h f I have never been Impa ed Oll t e oms 0 a cow 
. hull but I have often been on,the 40rns of a 

101 - , I' h . I h d"lemma as to ,how to rea Ise t e promises. ave 
lade at my shareholders' meetings. Much as I 

nl f h' k' d ,. d'Ir I enjoy a dinner 0 t IS lD, It IS a luerent p ea-
, re to have to eat my own words, a process which 
~I~S hurt my digestive or~an~ very n:uch. 

I again say South Africa IS a glonous country 
with a far more glorious future. It will take 
years to make this country really proud of its 
beauty, as some of us may have noticed, when we 
go through the streets of Johannesbur~ and ~ee 
those little black buckets on the )Vayslde whICh' 
seem to invite you to a quiet tete-a-tete or 
dos,tt-dos-(Laughter). But the time will come 
when our Municipality will gradually alter the 
conditions of this town. You know that Sunday 
labour has been prohibited in this town; well it 
iR very near Sunday now so you will excuse me if 
I do not delay you !tny longer. I thank you on ' 
behalf of South Africa. 

Mr. W. R. Dowling (Vice-P?'esident): We 
have not met here this evening to listen to 
speeches by members of the Society, so I will not 
detain you long. At our annual dinner we try 
to get those who do not attend the regular meflt
ings of members to make the speeches and change 
the subject from the dry matter we deal with at 
our meetings. 

I wish to welcome on your behalf Prin
cipal Thompson, the new Principal of the South 
African Schoo!' of Mines and Technology and' 
Professor of Mining. Principal Thompson has 
undertaken a great work in which we wish him 
every success. He has made a good start by 
becoming a member of ou'r Society. 

We have also present to-night as one of our 
guests Mr. William Frecheville, a Past-President 
of Our Sister Society, The Institution of Milling 
!llid Metitllurgy in London, whom I wish to wel
co[~e. We have Itn arrangemeut with the Insti
tutIOn for the joint reading and discussion of 
papers, which arrangement is appreciated out here 
and We hope is, as well in London. 

Gentlemen, I give you the toast of "Our 
~Guests and Kindred Societies," coupled with the 
~~:s of Principal G~ R.' Thompson and Mr. 

I ham Frecheville. 

Principal G. R. Thompson: I believe I alll 
called upon to respond to this toast because of my 
connection with education, not because of my six 
we'eks sojourn in this land. I am not so rrecocious 
as Mr. Brown and do not feel that I can analyse 
the' problems of South Africa, though I feel that 
I a'm learning very quickly about them. As a 
guest you justified my invitation from the fact 
that I had not paid my subscription to the 
Society. But, gentlemen, that is'rectified. I have 
already paid ~t, so that next 'year I shall !lot be 
in this lJUsition. I noticed that two years ago 
our President said the guests were jolly good 
fellows. They were not really guests. They 
belonged to the Society. I have shown my good 
sense by joining the 80ciety, In fact I had no 
alternative, I had to join. I began to be rather 
distressed on account of some of the remarks I. 
have heard this evening, because I was thinking 
you had so many speakel's in this Society that I 

'shoulrl be able to sit in a nice easy chair and re
main silent. I did not expect that you wanted 
every member to sreak at your meetings, and I 
should think from your volumes of proceedings 
that you h:1Ve quite enough' speakers. Mr. 
Dowling referred to' the guests ak! being members. 
I hope in my sojourn here I shall al ways show 
my good sense by being in at every good thing. 
I notice that the President in his address made 
an appeal for the Seymour Library. I should 
like to ex'tend wliat he said as to the' importance 
of such a library, because coming from the Old 
Country 'where olle has a series of good libraries 
in London, the want of books is not felt to the 
same extent as out here, I think any library in 
this country of a technical nature, should give a 
member who is working out a problem a chance 
of getting it solved. When I was in Leeds I did 
not trouble about our library being incomplete, 
because I conld 'easily go up to London and get 
any informatiou I required from the British 
Museum, the Patent Office, or the South Ken
sington Library. Now to go to these libraries 
from here would be a serious business so that we 
should undoubtedly make our techriicallibrary as 
complete as possible. I am, certain ,the trustees 
of the, library and the conimittee who are 
managing it will receive with gratitude any sup
port whatever which will tend' to the improve
ment of the library, ,As one of the guests of the 
eVflning and representing others, I thank you 
very heartily for the reception you have given us 
and for the very fine entertainment both of body 
and lllind to which we have been treated.
(Applause ). 

Mr. W. Frecheville, responding, s'aid: It is my 
duty t,o' express thanks on behalf of the Kindred 
Societies, and especially for the appreciative 
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516 The Jour.nat oj The Chemical; Metallurgical and Mining Society of South Africa. April 191! --remarks about the Institution of ~Ening and 
:Metallurgy in London: The members of that 
institution really appreciate the work which has 
been done and is being done by the 'Society here 
in th \s great centre of gold mining .. You 4a ve 
many keen members working on the problems of 
improving the technical process for extracting the 
ore and cheapening costs. A very favourable 
feature of the Rand eas always been the absence 
of any kind of secrecy as regardR methods of 
working-(Hear, hear)-ancl the Chemical and' 
Metallurgical Society OOS dune ~xcellent work 
in helping and stimulating further effort. During 
the last 12 or 15 years I have on three or four 
occasions 'had the privilege of coming here 
and seeing the work that is going on. The, 
visits I have paid have been all too short, but 
they have all been exceedingly interesting and 
instructi ve. Over and above the technical side, 
there has also been the added interest of seeing 
the growth of the place and' country. The last 
time I was here the great topic of conversation 
was the Union of South Africa, and now it it is 
an accomplished fact. To you who live on the 
spot that which' has been accomplished may seem 
ordinary, but to us who live at a distance, it 
appears most wonderful to find that people who 
only a fe,v years ago were shooting each other, 
are now pulling together to make a great country 
of South Afric~. I regard the Rand as an excel
lent place for you, gentlemen, to exercise YOllr 
special skill. The mines are good and the 
climate is good, two exceedingly important 
factors. Of course you know-the point has 
been spoken of to-night-there are drawbacks. 
For imtance there is the unhealthiness of the 
mines to which allusion has been made, but I 
firmly believe that the difficulties can, to a great 
extent, be got over and in getting over these 
difficulties I feel confident that n'ot only are you 
doing good to the worker, but you are doing an' 
enormous amount of good to the indu'stry itself. 
It is getting late, gentlemen, and I will not detain 
you with more remarks, but I will thank you for 
the very cordial way in which you have res
ponded to the toast of the Kindred Societies, and 
for your very enjoyable entertainment to·night. 
-(Applause). . 

Mr. R. N. Kotze: Before we disperse to-night, 
there is one more toast that remains to UI'I, I have 
been asked to propose the health of " Our Chair
man "·-(applause)-not only as representing the 
whole of your institution and also for the way in 
which he has fulfilled his duties as Chairman and 
entertained us to-night.-(Applause;. 

The President: I thank you very much for 
yonr great cordiality in drinking this toast which 
is a wrt of extra turn, though I think it is 

absurd to say that I am a good chairman 
, 01' 

jolly good fellow, for I am really rather a a 
tankerous sort of in'di vidual; but there is BOcan-
thing to be said for the toast, namely tha~~
gives you an excuse for a doch an dor~is. I';~ 
.tell .you something a?out that,! It was originall 
a stl~rup-CUp, a vartlllg glass on t?e threshoId 
and It was not charged for. Now Just try tho t 
on with the waiters-'---(laughter). I am sora. 
the Ministers were not able to come this evenin

ry 

but after all it has been a good affair. Althou l' 
we have not had any of the Ministers with us ~ I 
have had several very eminent politicians a~d ~ 
think our meeting has not been less interestin 
than usual. I certainly ought not to forget t

g 

mention that if there has been any success th~ 
whole of the credit lies with Mr. Howland 'who 
organised the thing: I thank you very Inuch._ 
(Applause. ) 

Mr. Fred. Rowland, in respon~e to repeated 
calls, said: I am not a talker, but I thank you 
.very much. This work falls to my .share and I 
am very pleased to do it. It is now half-past 
eleven and I think it is time we all went home. 

Contributions and Correspondence. 

A WORD ON PRECIPITA'fION. 

In Mr. J. Hayward Johnson's contribution to 
the discussion on Mr. F. D. Phillip's paper* he 
says: "During the discussion of the paper no 
mention has been made of any of these bad 
effects, one of which is to cause the zinc to be 
covered with an apparently white metallic deposit 
giving the zinc the appt'arance of being newly 
cut or cleaned of all other deposits, whereas all 
examination it is found to be a coating, and all 
action ceases." 

What is usually done is to stuff the lower com
part'ments with new zinc, and the coated zinc is 

o left lying dormant until it goes into the acid tub. 
I take it out and soak it in a weak solution of 

sulphuric acid for about five minutes. The 
solution must be' sufficiently strong to give II 

brisk action on the zinc. Then, with, and often 
without, another wash in clean water, it is 
returned to the heads of the boxes, and it starts 
doing its work straight away. I sometimes gi~e 
It a little extra lead acetate. 0 

On a bigpla~t this could be done by rnnning 
sufficient water ',through the box to replace t1~e 
cyanide solution', and then adding a stron& ?IP 
of sulphuric acid to' the compartments contaIning 
the "dea.d" zinc. 

The reverse action Mr. 
speaks of, seems, when it 

Hayward .J ohnsoP, 
starts to infect the t ____ -

* See tni~ JOUT/l,a(" Vo1. ... \'1., VeL, l!JlU, p. . 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



April [gil ----- Notices and Abstrlwts: Chcmist1,y, 517 

h I 
of the zinc in the box, It may be. that 

woe d' , h' h h t d 't dverse con ItlOns w IC ave star e I, 
the a Iso affected in a lesser degree the lower 
have artments, but it seems to me to be a reverse 
co~pa which starting in the first compartment, 
actiOn, h I I b IIreads right down t roug I t Ie ox. 
soon 81"' b' W The following may .e.of ~nterest:- e have 

three slime preclpltatlOn boxes; two are 
hfereood and the other of iron, They run under 
ow. d' , b b 
identically sinlll~r con ItlOn6 U\dwe ge~ et~r 
results from the Hon one. nco. lllormngs t e 

'18 of the wooden boxes occaslOnally show a 
tal I' b h' trace of gold by co oratlOn test, ut t e Hon one 
/las never given any trouble, 

MATHER SMITH. 

Barberton, April 1911. -Notices and Abstracts of Articles and 
Papers. 

CHEMISTRY, 
'rilE 'YORK OF THE CHEMICA!. LABORATORIES 

~JF Tllil BUHEAU OF J\iINES.-" This work i8 
diricled among a number of sepamte labomtories, 
ellch clllTying on its own lines of work under the 
.Iircction of its own chief, the whole forming a group 
"f worc or less independent units. The relation of 
the work of the several chemical laboraiories to that 
,of the otl,er departments of the 1lUreau varies with 
illdividual cases. .In general, howe"er, the problems 
of the chemists are closely connected with those of 
th" IIIinilig and mechanical engineers. . . 

,/,hr'/llet testing laboratm'y is occupieclmainly wit.h 
0", IInalysis and calorimetric testing of fuels, includ
illg eOld, coke, lignite and peat. In addition to 
IlIIILiyzillg samples of all fuels used in the boiler and 
gil' producer tests of the bureau, ultimate analyses 
&1111 ealoritic vlllue determinations are made on I;Iine 
salllllies of coal collected aL various places. The data 
"" t lesp. ioltter tests are of value in establishin" the· 
cOIIIl'0siti~lll and heati.n.g v,~llle of the coals in

b 

con
tIoc·tlOn WIth I he claSSIficatIOn of the coal fields of the 
Ii IIiteci St"tes. ; 

III addition t) the labomtnry at Pittsbur" there is 
IOl',Ltecl in WaHhington, D. C., a laboratoryin which 
Ill''' tested ~amples of coal, delivererl to the vario'us 
h~~ilc~in~R, ar~en~ls, na,vy yar~ls and. milit!1ry posts· 
".'thm t.he DI"tnct of Coillmbut and In varlOus parts 
ill the country, and of ihe CO"'] purchased ,by the 
1"111111111\ Railroad. . 

Fusibility nnd Clinkc1-ing of Coal Ash.-In the nse 
of ~"1Il1 unde! steam hoi leI'S, the properly next in im-
1"". tILIW!: '-0 Its ealorific value is perhaps the fusibilit.y 
ilf It.; aSII. Indeed, some coals, which have a high 
IelLtlllg 1'H.lne, are worthless for making steam on 

nC'C'ollnt f t1. I tl' 0 lelr tent ency to clinker and adhere to 
"\I-\I':lte b,~rs. The relation· between the fusibility 

nn\ cl~IIkenng properties of coal ash and its chemical 
~n: ,jnlllcrnlogical composition is now being investi
gll,C'! . 

th~,\t~::t~rest~ng.to u'?te that Ti02 wa~ found in all 
to:l;: 1)el s, ex,~nlll~ed m amonnt~ varymg from 1% 
nRI", . '. etelll1maiIOns of the fUSIOn. point of various 

( ,;' gn e v>Llues ran ginO' from 1 1500 C, to 1 4000 C. 
/l1I'Iil/stn if P t l b ,,' , 

iR III' k' .~ 0 C 1'0 enm ,1eclmolo.rJy.-The bureau 
in th~ :'~~~da stuely of the cO~lll)er:i~1 ·bodies coutained 

e petlOleullls of the' U mted States; of the 

methods for their separation and -purification and of 
their economic uses, The California fields becau~e 
of their showing.at this time t~e grea.ter p~omise of 
a large and contlllued productIOn, then' proximity to 
naval stations and the peculiar adaptability of tileir 
product as a maritime and a locomotive fuel, ha,'e 
been selected for first study. Besides the detenllina, 
tion of the properties and uses of the various products 
of the petroleums of the country, an investiU'l1tion is 
being made of the processes of distillation ar7d of the' 
methods of refining. 

Co.mb1~stion In'l!estigations.-The processes of com
bustIOn III the boiler furnaces are belll" investiO'ated 
in a. furn~c~ specially de~igned for the'" pnrpose.

b 
By 

takmg sllllllltaneous salllples of the combu~tion 
gases, the progress of the reactions may be followed 
and the ~ime or space necessary for the complete 
c,?~bust\On of v~nous coals and under varying con
dItIOns of operatIOn may be determinp-d,' 

The process of producer gas formation is hein o' 

studied fro.m a physico-ehemicll,l standpoint, and a~ 
attempt wlll be lIlade to apply on a cOlIlmercial scale 
the res~lts of laborat,ory experiments on the rate of 
formatIOn of carbon monoxide and water "as, 

The Composit,:on ot Coal.-Our scientific know
ledge of the chemical character of coal is limited 
aln~ost entirel~ t~ its che.mical analysis alid its adap
t'LtIOn to certal~ llldl~stn~1 operations. The object 
of one of the mvestigatIOns of the !)Ureau is the 
isolation and identification of some of the consti
tuents of coal. By the use of inert solvents it has 
been found possible to extract as much as 35% of the 
original coal. .A number of diffenlllt substances 
ha~e been isolated and the analysis and BlOlecnlar 
weIghts of sO\l1e of these substances h,we been. deter
mined: In a few cases it is believed that the 
matm'ials are practically pure substances. 

The r:~latile Matter of Coal.-The qlHlIItity aNd 
compOSItIOn of the ga~es evolved from variou8 coals, 
II' hen heated to tem peratures of from 4UO° to 1 000' 
C", have been. detel mined, ~n the experin:ents 
wlIl~h are now III progress partIcular attention will 
be gwen to the influence of the rate of heating on the 
character of the gases produced: to the initinl com
position of the gases at the instant of liberation and 
to the the"llIal decomposition of these gases dnrin" 
pn~sage over heated surfaces. . 0 

Weathm'ill.rJ o.nd Deterio1'C,tion of Coal.-ln co
operation witil the Navy Department, the Panama 
Railroad COllipany and the University of Michi"an 
the 13ure"u is conducting an. extensive series of test~ 
on the deterioration of various coals in stora"e hoth 
in the open air and when submerged in fresl~ water 
anel sea water. 
.. The Accumlllntion ofpa,s .(1:om. Coal,-The Ifuan

tItyand TlLte of formatIOn of lllflammable "as trOlit 
freshly mirled coal, at ordinary tem p~ratnreg, 
and the rate 9f absorption of oxy,,;en by the coal have 
been ,hiterniined. 

1'll:e Spontaneous Combustion of 'Coal is being in
vestIgated by the Bureau. Statistical illfornmtion 
will be combined with the Temlts· obtained' ill (he 
laborli-tory, 

The Burning of Coal in Mines under' a Diminished 
Snppl'!j of OXYf?en,;l'~e' fact?rs ~ove~lling the pro
pagatIOn or extlllglllsillng of fires III nlllJe~ are j,ein" 
inve~tigatecl. (,liief among, these ,ire va.riations i~ 
temperature and in the oxy"en/content of the sur-
rouneling atmosphere,'o . 

Bxaminat,:on of 1Iline Gases.-ExamiIIlLLion is 
made of .salilples from normal·mine aii·, frOllt the' 
after-damp.following explosions, from st""IPUlt Itreas 
and from burning. areas dqring' mine Ii~es. J'arti-
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-----------cular attention has been given LO tile detection of 
slllall amounts of carbon monoxide. By analyzing 
samples during the progress of mine fires, the chemist 
has assisted in com bating fires. The effect of varia
tions of barometric pressure on the exudation of 
metbane and the influence of carbon dioxide on the 
explosibility of mine gases are being investigated. 

Thc Chemistry o/l!;xplosives.- Cheinical analyses 
are llIade of all explosives submitted to tile Bureau 
for test, of the products of comlmstion of explosives 
and of electric detonators, ulasting caps and fuses. 
A II explosi ves, bIas Ling caps, electric detonators and 
fuses purchase!.1 by the Isthmian Canal C 'Ollllllissiofl 
are ins[Jected by represenlatiyes of the Bureau, and 
all shipments of such explosives are 8ampled and 
analyze'l. 

Coal Dust EXIJ/osions.-The two greatest 80urces 
of danger encountered in mining o)Jeration~ are the 
explosive gases given oft'by the coal, and the finely 
divided coal dust which exists thronghont most coal 
mines. The first danger can be overcome hy in
creasing the ventilation in' the mines. U nfor
tunately, this increases the danger from the coal 
dnst by the removal of its moisture. 

A laboratory method has been devi8ed to test the 
intlammable character of'samples of coal dust, and 
to classify them according to their intlammability. 

. This method is based on determining the amount of 
com bustion which takes place when clouds of dust 
of the sallie density are ignited under the same condi
tiom, the amount of combustion being determined 
by the pressur'e developed withirr the explosion 
vessel. In this way it is possible to obtain results 
on any,one sample of coal dust which agree to 3'5% 
of the total pressure developed. 

One of the proposed means of lessening the inflam
mable character of coal dust is to add a non-inflam
mable dust. The laboratory method nsed to 
investigate the intlammability of coal dust has been 
extende.l to various percentages of coal I\ust and 
,finely ground shale III order to determine to what 
extent the,com bustion is limited. by the pre~ence' of 
the inert dust. The experiments indicateihat a 
marked diminution of pressure is not obtained until 
about 25% of inert dust is ~tdded, the pre8sure then 
falling otl' rapidly with a fmthlOlr increase in the 
amount'of shale dust Rddld."~D.: J.:IC CLEMENT, 
jrletCl,1l1l1'gical and Chcmical Eng-incu'ing, Vol: 9, 
No.2, 90, Feb. 1911. (J. A. W.) 

METALLURGY. 
COMMERCIAL CLASSIFICATION OF FUELS.-" Fuels' 

in-their natural state may be classed as (1) gaseous, 
(:2) liqnid, and (3) solid. Under the third class, coal 
only will be considered in this paper. 

Coal is technically classitied as anthracite; semi
bituminous, bituminous, and lignite. 

In the commercial cla~sification of fuels, coals are 
known as (1) steam, (2) by-product coking, (3) pro
ducer gas, (4) iJJuminating gas, (5) cement, and (6) 
domestic. 

Steam coal constitutes more than 50 per cent. of 
all coals mined, and covers a ,,~ide range iIi quality. 
For steam production all kinds_of coal are ,used, with 
the following range in analytical values :-

Volatile matter, from) 5% to 42%. 
Ash, from 4% to 18%: 
Sulphur, from '8% to·5%. 
British thermal. units, Jrom. 9,000 to,J4;800., 
Anthracite,is not·in'du'ded- and, will be' eliminated 

from - fu'rther considenitiori; as its use is co'nfin'ed 
principally to the large cities and denbely poplllated 
districts along the, eastern seaboard of the ·U nited 

States, where loeal couditions determine aln 
entirely the fuel to be used. • IOlit 

Steam coals may be subdivided into locomot' . 
steamship, and stationary power plaut fuels. He, 

LocomoLive fuel is required to meet lapidly tb 
maximum variations in demand for steam, and ace 

, which wiJJ deli"er a considerable ponion of its t ~~l 
heating value in the shortest possible time is °tl!l 
most satisfac~ory .. Th!s requirement is best llIet b'~ 
gas coal, as It WIll give up about one-third of . J 
total heat within two miuutes after firing, due to tll• 
liberation and combustion of the volatile llIalt ': 
The relllaining fixed .carbon maintains a const.et . 
temperature by its practically uniform rate of c~ltt 
bustion. ltl_ 

That the manner of firing and the condition of tl 
locomotive are the rnling- factors fn 'smoky' te 
, smoke-less' opera lion of locomotives with gas coo~ 
has been proved by some of the leading railroads t 
snch cases three· quarter gas COI).l is used with 'vern 

sati~.factory results, and alm9st smokeless conr. 
bU8tlOn. 

To avoid excessive smoke, low volatile coals of 
high heating value are often used, but they do not 
burn as quickly as gas coals, a 8hortcoming compen. 
sated for by the reduction in smoke. 

Aside from regions where low-volatile coal is the 
most available fuel and localities where strict smol'e 
laws prevail, low volatile coal is used by some rail. 
roads on certain passenger runs in order that the 
quantity of smoke lllay be more easily kept at 1\ 
minimum. . 

'While high-ash coal is not especially desirable in 
locomotive fuel ·it is used with very satisfactory 
results, due to the r~adiness witlr which the ashe, 
can be removed from the firebox as well as to the 
increased 'grate surface with which recent locomo_ 
tives are provided. For locomotive fuel, sulphur ill 
coal need be given no serious consideration. 'J Iw 
belief that locomoti ve coal must be lumpy or screene,l 
is gradually disappearing. 

Owing to, the strong draught in a locomotive firebox 
a large proportion of fine coal is objection:1.ble, a. 
considerable of it may be carried through the flue, 
without combustion. The tendency to exaggerale 
the extent of ,sllch ,[08S is due largely to prejudice 
against, any but lumpy coals for locomotive use. 

Steamship fuel is required to meet a steady 
demand for steam, as the boiler load remains pra.·tl. 
cally constant once the vessel is under way. For 
such sen'ice a fuel high in heat units and having 1\ 

praCtically uniform rate of delivery of its heat units 
is best adapted. , Low-volatile coals are most desir· 
able for steamship fuel, and nearly all vessels of the 
trans-Atlantic trade and of the United States navy 
have adopted such fuel. 

Practically the entire tonnage of low volatile COlli 

reaches the market as run-of-mine, consequently the 
percentage of small coal is considerably in exc~5S of 
that in a similar quantity of run-of-mine bitumtnO~ls 
coals; but this is not objectionable in steamFIIIp 
operation, because, with the draught much le~s tb~1l 
in locomotive operation, the loss due to unburned coal 
is small. 

-On some freight vessels sailing' the GreaL Lake~ 
mechanical stokers have been imtalled that u.e 
slack of bituminous coals with satisfactory results, 
as far as can be learned. 
, The che~nical apaly~is for steamship fyel woulrll~~ 
Iwithin tile ranglOl of "percentage 'values give? tor l~r I 
motive fuel-specifi'catiqhs' usually' requmng

l 
CI~ 

under 10%, sulphur about 2% or' under, 'u'o ~t'~h 
matter approaching the lower lImit, and n I 
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its near the upper limits. Sulphur con-
then~Htl ;~o importance, and the requirement of 2% 
tent IS o. JIIust be met to satisfy the purchaser rather 
ur uudel ause of any detrimental efiect the, sulphur 
than bec on the fuel value of the coal. 
IIIIIY hr~ I of large central power stations usually 

'l:he o.,L\tly and to meet (,he peak loads the fuel 
ranes glee' I'at~ steam quickly. The advantages of 

1st (len lb' I I' I "1 . till, ," this demanc y uSlllg a coa w nc I Wit gn'e 
'tleetlll~ e {lortion ot its heat units in the least time' 
til' 1\ li~I'~I(I becomes more apparent as the boiler load 
tter Ill" I I't-II IIcity approac I an equa I y. 

1\t1(~tLP election of coal for large power plants in 
1,1~ ,8 opulated districts is inliuenced by the 

dells~e~ hfws operative in such. localities, and. te 
"UlOkly with the law low-volatlie coals are given 
,'otllP, ' 
)reference. 
I Iu l){;iler plants fired by mechayical Stok~ll:S in the 

-t 'II United States, low-"olatlle run-of-nune coal 
~IlS :I{I crnshed so that no piece exceeds 3 in. in 
1:-1 n~e , 

si\C~ the central section the p.revailin::; practice in 

I ' e plants is stoker-fired bOilers, uSllIg slack or 
ILtg' . ' I I' I f tl' , " enings of bltumlllous coa. < ue 0 llS size 

Hueids the necessity of crushing, and, for the greater 
ILV~tion of the tillie, afion]s practically smokeless 
I'~ention, Bituminous slack is capable of meeting 
~I:'lden eitanges in load more rea~ily - than I<!w
voltLtile coal, and, allows more umform operatIOn 
lluder widely varymg plant loads. ' 
Wit~re freight is the larger part of fuel cost, the 

hi"hest quality of coal is the best in vestment for the 
1)I~'chaser, as the cost of ,transporting coal~ of .any 
,!llIdity for the sal!le ,dIstance would he Identl,cal. 
lor this reason prtnClpally, the eastern Umted 

StlLtes is the great market for the best grades of 
lo\V,volatile coal. In the central section slack is the 
ehelLpeot fuel obtainable: 

If the use of low-volatile coal is advantageous in 
llU'''e boiler plants equipped with mechanical stokers, 
thc"peak loads are usually FJrovided for by having 
l\tuple boiler capacity. In small power plants with 
halHI firing, the size of coal is considered of impur-' 
tllu!'e, In rare instances do such plallts have the 
variations in load commonly fonnd in large power 
KtlLtions, Takillg into consideration steani fuels 
uHed in the various regions, it is found that they 
euver the entire range of chell)icaL values, but in 
MOille small plants a coal low in ash is desirable on 
llel'otlllt of furnace-grate arrangement. 

SlIloke prevention is frequently of ,much -import-
11l~I'e, Care in manner of firing and selection of coal 
w"lnsnally pertnit of operation within the require
meuts of t,he smoke laws. 

For by-prodnct coking, requirements as to quality 
lire flL:' llIore stricL than for steam coal, the range for 
~uli'hur being confined to rather narrow limits. In 
the by-product process coal is coked -in such a 
nUlnner that the gas, tar, and ammonia are I:e
covered, Gas is sometimes the principal product 
aud the ammonia, tal', and coke are the by-products. 

A H.Ltisfactory by-product coal must be rich in gas, 
and IIIe~t ,cer,blj.ill' req uirements as to --quantity.' of 
BOUIe of Its,constitnent:elements, the limits of which 
:re d~,termlned largely by the purposes for which-the 
oke IS to be used. This means that gas -coals are 

~I,llost tlesirable for. snch nse. , While many.,low-v.ola-, 
I e ~oals will yield, a satisfiLctory coke' their yield of gas I I " , a S ow, and bituminous, coals other than gas coals 
~~ illsuited, ~eca~lse tl~ey are non-~oking and their 

II Illcks the nch lliummant found m stnctly • "as' -L ' b 

'Vhere illuminating gas is _the pl:incipal feature. 
and the coke is not intended for use in iron manu
facture, limits of sulphur are not' so closely drawn, 
although it is difficult'to purify gas made from high
sulphur coal. 2% or over of sulphur in coal. has 
been used in snch plants, the coke being usetl for' 
steam and domestic purposes. . -

For by-product operation in connection with steel 
plants, sulphur limits in coal are ordinarily placed
at 1'50 % as a maximulll, with an average value of 
about 1 % to 1'25 %. ' 

The stalldard range for coal for by-product use is 
6% to 7'50% ash, which produces a coke ranging from 
9% to 11 % in ash" Ash is objectionable in coke for 
iron making, as its final appearance is in the form of 
slag, which requires heat for its production, lepre
senting so much loss of heating value and in part 
explaining why limits ha,'e been established. 

In general, the range of analytical yalues for by-
product coals would he represented by : 

Volatile matter, from 2S% to 38%, 
Ash, froll! 6% to 7'50%, 
Sulphur, from minimum to 1'50% for coke used foj-, 

metallurgical purposes, .From minimum to 2'50% 
for coke not intended for metallurgical'purposes. 

Fuel for producer gas covers a wide range in, 
values, especially since gas engines are meeting with, 
increased fa"our as prime movers. 

, Producer-gas found favor by supplying the demand 
for cheaper fuel, and is used principally for metal
lurgical and power purposes, although it is applicable 
for kiln-burningof clay products, lime cement, and 
firing steam boilers. The principal use of producer 
gas is in the manufacture of steel, which requires a 
coal ra,nging from a minimum to 1'5 % in sulphur 
content, ' 

All eoals will produce about the same quantity of 
producer gas, hnt in metallurgical processes gas coaL 
is preferred, for the reason that its gas burns with a 
long liame, giving more uniform distribution of heat,. 
at high temperature,' ' 

Other 'bituminous coal from which -the demand 
could be supplied, and satisfactory temperatures 
obLained, have a prohibitive sulphur content. The 
selection of fuel for producer gas is limited by the 
nse to be made of the gas and the type of producer. 

Prodncers-are cla8sitied according to, their method 
of opocation as, (1) suction, (2) pressure, and (3) down, 
draft. ' 

The suction producer has found application in 
smail plants operated by gas engines, 'and the fnel 
has been limited almost exclusively to charcoal, .. 
anthracite, and coke, 01' fuels whose gas.is free from 
tar, which is very obj!'ctionahle in, gas-engine 
operation, 

Pressnre producers are operated under a low pres-
sure produced by a blast of steam and ail'. This is 
the type generally used for metallurgical purposes, 
where the gas is used direct from the producers and __ 
tar is not objectionable. -

For gas-en!:(ine use the gas is stored and the tar 
removed before passing to the engine, and lignite, 
peat, and bituminous coals, as _well as charcoal, .. 
coke"and anthracite,.may ,be satisfactorily used in 
-this type'of,producer. 

Tests with a pressure prodncer conducted by the 
United States Geological t:lurvey at the various_ 
government testing plants have shown satisfactory 
resll'1 ts - wi th - fuels 'ranging widely - in analytical 
values, as follows; , 

Moisture, -1'40 to 39'60%; volatile matter, from 
9'70 to 42'50%- ;-fixed carbon, frOlll'23'80 to 73'70% ;_ 
ash,_ from 2'70 to 23'40% ; sulphur from '30 to 7'40%. 
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5_,:?_0 ________ 7,-71_c_,_'O_'_I1_·n_-'1_'_, n_f_7:_7,_c_r_)_h_C1_il_ic_a_, l_,_'&-:'I_c_ta_l_l_'lt_).g-;-~_·c_a_l_a_'I_~d_M_it_n_·I_~g_S_o_cz_·c_t!l_O_if_S_O_l_tt_h_A_f._'I't_·C_ft_. __ ApriJ Inll --It is reported that bone coal containing 44% of ash 
'produced a gas afl'ording economi~al gas-engine 
,operation, and that any coal of commercial value 
,can be successfully used. 

Down-draft producers made their appearat;lce after 
.the pressure producers. These fix the tar as a per
manent "as, thus making nse of all the volatile 
,matter an"'d preparing it for immediate gas·engine 
'use. , 

GdS producers are utilizing more and more the, 
inferior flrades of fuel, and at present are operated 
with fuelS covering, the range from anthracite to 
charcoal and peat. 

In illuminating gas manufacture" practically all 
plants specify a screened gas eoal of low sulphur 
content. 

Three.quarter-inch screened coal is specified for 
_several reasons: 

.1. It can be gasified in less time than run·of-mine 
"coal. 

2. It is lower in sulphur than run-of-mine coal. 
3. Charging of retorts by hand is readily accom

~plished. 
, Low sulphur is required that the gas may be 
purified to meet the requiremeI)ts of the law. 

The commonly accepted standard, of analytical 
'values for illuminating gas coal wou~d be appro::.:i
mately,represented by the followlllg: VolatIle 
matter, from 32 to :l7%; ash, from 6 to 8%; sulphur, 
.not to exceed 1 '50%. 

The usual standard for yield of gas is an average 
of 10,000 cubic feet per ton of 2,000 lb. of coal, with 

,an average candle power of 18. 
Coal for cement burning is reduced to a powder 

before being used, hence slack coal is generally used 
hecause of its low price and the readiness with which 
i~ can be reduced. The essential requirements are 

-th"t the fuel be: (1) Sufficiet]tly high in 'volatile 
-comhustible matter to insure quick ignition; (2) suf-
ciently high in heating power. 

-While the maximum sulphur content of cement is 
definitely fixed, the sulphur in the coal has not been 

,closely limited, as it does not enter-into combination 
with the cement aR long as proper kiln temperatIires 
are maintained. As the impurities of sonle coals are 

,approximately d the sat,ne composition as the 
"cement, no strict limits Ii'ave' been placed, on the 
amonnt of ash in such coal's, but high ash percen
tages reduce the heating power, and, for this reason 
only, a 101\' ash content is desired. 

,Gas coals have been found to give best resnlts in 
cement burning, as they are high in volatile matter, 
which has It high heating "alue with long flame of 
quick ignition and maximum temperature at a short 

,distance within the kiln. 
If coal which ignites slowly is used, ignition tak,es 

place too far inside the kiln, giving the zone of 
llHtximum tem perature at snch 'a Jistance from the 
firing enn that difficulties are enconntered in secur· 
ing proper clinking of tliecement, besides increasing 
loss of heat due, to the waste gases leaving the kiln 

,at It high",temperature. While gas coals are con
sidered the best for cement burning, other high
volatile bituminous coals are used satisfactorily.' 

Domestic coal must meet consumers' requirements 
as to size, and is prepared as lump, egg, and nut. 

,Coallirm in structure' and snffering the 'nlininlI~m 
amonnt of breakage in handling will meet domestic 
reqnireme'nts most satisfactorily. It sholild 'be non
coking or free burning, sO,that its heat is given (jff' 
readtly. The ash should be small, in qnantity,·uud 
-fl't;le fro!ll clinker. '~ , ' ,',' 

Export bituminous coal must' be in large sizes 
of fiI-m tough structure, that it may reach its dnd 
tination in large sizes with minimum amonnt ea. 
breakage. This coal is usually passed O"er p_ . of 
screens before ,hipment from mines. " In. 

With the low volatile or semibituminous co 
which produce a large amount of fine cO,al in mini:la 
size of coal for domestic purposes is obtained bg, 
screening. For export these coals are Usual? 
shipped as run-of-mine. Y 

In general, the preparation of coal for nHLrk 
by the removal of sl,ate, bone and sulphur balIs ~t 
of importance to the produ('er as ,well as the 'pu~a 
chaser. It is of importance to the producer i
extending his market by maintaining the reputatio~ 
of the coal he produces at -a high standard and l 
the purchaser that he may receive the greatest fuel 
value for the money expended, 

Sulphur balls produce about one-third as louch 
heat in burning as the same weight of coal, and on 
this basis alone are not so objectionable as other im_ 
purities, which 'have no heating value whatever 
They are objectionable on account of difficulty it; 
handliug the clinker they produce. 

The impurities without heating value go to in. 
crease the amount of ash, and represent so much 
worthless ma(;erial at the same price and frei~ht rate 
as the coal. As transportation is usually the 
greater portion of cost of coal to the consumer, the 
importance of removing as much free impurities as 
possible is readily apparent. 

The selection of coal to be used for any particular 
purpose is dependent upon, cost to the consumer 
limitations imposed by smoke laws, and fuel value: 
The fuel value is greatly influenced by the readiness 
with which clinker is formed from the ash, the 
greater the freedom from clinker the greater is the 
recoyerable 'fuel value.' ".-R. E. HIGHTMiitg 
West Virginian Mining Institute.-M'incs and 
Mincrals, Feb., 1911, p. 397" (A. R.) 

AN EARLY CYANIDE PLANT.-" One of tIle first 
plants, if not actually the pioneer plant to treat ore 
on a commercial scale hythe cyanide pro('ess was built 
near the Calumet Mine in Shasta County, Cali· 
'tornia, in 1891, by A. B. Paul. It was thus described 
in the Mining and Scientific P)'ess, in the issue of 
October 3, 1891 :-

, The plant is intended solely for the working of 
the McArthur-Forrest process, not alone on the ores 
of the three counties for which the company owns 
patent rights, but for all the ores that Illay be 
shipped from all portions of the coast. The plant 
will treat 10 tons of ore every 24 hours, and is so 
arranged that different lots of ore can be treated 
at the same time_ In the treatment of the ore, the 
first operation is drying. It is then passed through 
a rock-hreaker and. into bins, from whieh it is fed 
into a Paul harnl-pulverizer, and when po\~dered 
the ore i. placed in: agitators and a 1% s~lutl.on of 
cyanide of potassium added. After an agltatlOl! of 
6 to 12 hours, the liquor- is drawn ofl'into filten.llg 
tubs. TheRe filters are of wash-gravel covered WIth 
canvas. The liquor passes throngh the tilter and 
into stora«e tanks .. From this the solution is drawll 
into a ch"est of zinc tilters each filled with zinc 
sHavings. The liq uor: flows' down through t\Je first 
(box), up throuah the second, down through the 
tliird,- and so 'on', "'to the em!' of the eigh t til tel's: The 
gold is precipitated upon the zinc shavings III the 
form of a brown powd er. -Wh'en' desired, the chest 
is unlockcd \nid the zinc sha':iii'gs ,washed in. clear 
water, which separates the gold. When It h;LH 
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d the water is drawn off, and the gold, in the 
~ettle i brown powder, melted into bars. The liq,uor 
forlll °tl filtering tank is pumped back to the first 
fronI Id sufficient cyanide of potassium .added to 
tB~k, ~l e solution up to the original 1%. .As will 
bnng \h~ process is very simple; no roasting of 
he se~n, needed and no high-priced chemicals re
ores dS with a' very small loss of materials used. 
qlllre , As numerous parties h.ave failed in making 
. . 11'",orkinu tests of this process, it may not be 
'''Il~ss to stat; that very often cyanide of potassium 
~n::~;, more than one-half to two-thirds full strength, 
I" I it is therefore neceesary to know the exact per
an\ "e of cyanide as well as to follow the com
cen ~~ method of treatment.' 
pa1'his is one of the first articles· descriptive of the 

nide process ever published in a technical jour
ey] The details given are sufficien~ly comprehen
n.1L ~ to make the operation of the process easily 
sl:derstood as far as knowledge of it went, but su b-1\ uent de~elopment of the process proved it to be 
f~l from the simple application of a long recognised 
fact-that a weak s~~ u tion of ,Potassiulll cyanide 
would dissolve gold. SlUce that tl111e, the autumn of 
1891, tons of . literature of the hi{:;liest type of ~Iassi
elLl contributlOns to meta:llurgy have been publ!shed, 
rliHI experimenters are stllI earnestly engaged lU the 
Rtudy of methods by means of which the process 
\IIay be still further improved and its commercial 
application successfully extended to the treat.ment 
of those ores which are still refractory."-Mining 
and Scientific Press, January 21, 1911, p. 1:37. 
(W.RD.) 

SCREENING VERSUS CLASSIFICATION PRIOR TO 
CONCENTRATION.-" AH to the comparative advan· 
tN'CS of screen sizing and hydraulic elassification for 
tnble feeds, there is room for intelligent difference of 
opinion. In some cases, an unwarranted prejUdice 
lllay be due to failure to recognize It fundamental 
diflerence in tables. In jigging practice, sized feeds 
ILre particularly favorable to making clean gate·dis
eharge products while classified feeds are favorable 
to making clean hutch prodncts. For vanners, the 
evidence is in favour of classified feeds, owing to the 
Rizing action of water flowing over smooth surfaces. 
In the case of reciprocating tables, conditions are 
more complex. The material on the table is sub
jpeted to a combined stratifying action, due to agita
tioll, aUfI. a sizing action, due to the water flow. 
These influences together determiue the course of 
the various mineral particles over the table and the 
grouping of these mineral partiCles varies according 
to the relative activity of the two iulluences. This 
relative activity differs on difl'erent tables (and on dif
ferent parts of the same table), according to then)) m bel' 
rlepth and form of the riffles. Numerous, deep. fuIi 
~elt~th riffles give the stratifying action its maximum 
Importance, and '·sized' feeds are better adapted 
to Illaking high extraction ar.d clean products. On 
RlllOOt:1 surfaces the sizino- action of the water flow 
redolllinates, ~nd classified feeds are preferable. 
letween these two extremes can doubtless be found 

tlLliles which -,viii do equally good work on either 
c!ass of feed, If properly adjusted. When it is con
Riller.ell, however, that the relative importance of the tto lllfluences at work varies on most tables with 
I, Ie sl"pe, the rate of feed, and amount of water 
!IRCrl, it is not surprising that contradictory exper
lence is reported, where from Sll perficial data, 
ge~l.er:LI agreement might be expected. . 
Lc11t~ S,:oJ)e of Classifi~rs and Si~ers.--:-One other 

1,01, "llIch I\)ust be glven due Weight III any com-

parison, is the efficiency of the 'classifying' and 
'sizing' operation in each case. The results attain
ahle by either method improve as the classification 
or sizing approaches theoretical perfection. 

In the end, either method must stand the test 
of economic utility., Probably mechanical con
siderations bealing directly on costs, more often con· 
trol the choice than any direct advantage in extrac
tion ordegree of concentration. But for this fact, some 
general principles might be evoh"en, which would 
tend to standardize mill work in this respect. For 
installations where the largest capacity compatible 
with clean products is de,,'lired, rlose screen sizing 
seems to have the strongest claim to consideration. 
In low-grade milling operations tlie tennency to 
o."er-Ioad tables is very strong, while, at the same 
time, the low grade of the ore urges extreme sim
plicity of plant. The number of instances in which 
hydraulic classification is favoured under these 
conditions, therefore, serve to emphasize the pre
ponderant importance of the economic side of every 
concentrating problem."-J. R. BLAKE, The En
gineering and Mining J01t1'nal (New York), p. 256, 
4th Feb., 1911. (W. A. C.) 

GOLD FROM CLAY DEPOSITS.-" A new method of 
winning gold from clay deposits is due toJ. J. W. H. 
van del' Tool'll (German patent 225,810). The pro
cesses now employed treat clay with water whereby 
a good deal of the gold is lost, as the separation. of 
gold from clay is very difficult ori account of the 
great cohesion of the clay. The new process tries to 
remove this cohesion. The gold· containing clay is 
~pread over a large area, dried and kneaded. Then 
it is heated in afurnace similar to a brit1k kiln, till 
it assumes the hardness of stone. The rocklike 
masses are then broken in a stamp mill and the gold 
separated in the usual manner."-J. J. 'V. H. VAN 
DER TOOR,N, Metallurgie, Dec. 8, 191O.-Metallurglcal 
and Uhemical Enginee1"ing, ix., 2, 106. (J. A. 'V.) 

PROGRESSIVE MILL PRACTICE.--" California is 
often referred to as the cradle of gold mining, and 
such, indeed, it really is, but it is a matter of 
general surpl ise that there is a tendency in some 
directions in California to remain in the cradle. 
Particularly is this noticeable in the treatment of 
gold ores of the State. Other gold-mining regions 
throughout the world have in I.heir early history, 
almost without exception, adopted California mill 
practices, but ill many cases the ne~ver countries 
have promptly drifted away from the 'time-honoured 
customs' of California's mill-men and e\"olved newer 
and better methods through experimentation, or' 
have applied those already tried out in other 
new regions. I n no district is this departure from 
traditional methods more radical than on the Rand. 
The Oles of the Rand are relatively simple-a 
quartzose gangue with metallic gold and auriferous 
pyrite. The ore yields its gold readily to amalga
m~tion and cyanidation. As ccncentration is not 
considered necessary on the Rand, the engineers. to 
reduce cost, years ago began to seek for mettlOdsof 
milling which would permit an increase of stan!p 
duty. Year after year saw the stamp duty increased 
by various ingenious means, until now, by COMse 
crushing and re'grinding, the capacity per stamp, as 
at the East Rand mills, for instance, hit. reached 20 
tons daily, and even a higher rate is anticipated, as' 
compared with that of 4 to 6 tons per stamp in the 
average California mill. That the gold ores of Cali
fornia are mostly relidily amenable (.0 ~he simple 
methods of recovery 'practised on the Hand'is ,velI: 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



522 The J ourl1nl of The Chemical, ilfctailllr.qicol al1d ilfinill.q Socicty of 8011th A/rica" April WIJ 

known, and why California mill·men do not make an 
effort to increase mill wpacity along lines similar to 
those that IHwe been successfully evolved on the 
Rand is one of the things not easy to nmlersLallIl. 
An increase of stamp duty without auy material in· 
crease in the cost of power will certainly result ill a 
decrease of milling cost per ton. At many California 
mines, by adopting the re·grinding methods of the 
Rand, employing Chili,w or tube· mills after coarse· 
crushing in the stamp battery, the capacity could be 
raised from 4 to 5 tons per stamp to 10 and possioly 
to 15 tons per stamp daily, while making as large a 
saving as by present methods. It seems well worth 
the effort, at any rate, and if the attempt be success· 
ful it would permit a stated capacity at a much 
lower capital expense for equipment."-jJfining and 
Scientific Press, Jan. 21,1911, p. 129. (W. R D.l 

MILLING'AT COBAL'l'.-" An interesting feature of 
ore dressing at Cobalt, Canada, is that the methods 
in use had to be devised especially for the ores of the 
district. No precedent could be referred to by the 
metallurgist and it is greatly to his credit that he 
lias succeeded so well. At present thirteen mills are 
in operation by electric power, and three more are in 
course of erection. 'Yet methods of dressing are 
adopted, and in some ('ases hydrometallnrgy is prac· 
ticed to the extent of the final recovery of the metv,ls 
at the mill. 

No two mills are exactly alike, but are the same 
in general principle. For illustrati0n, the equipment 
and practice of the Coniagas mill may be taken as 
typical. The ore is crushed in, make and gyratory 
crushers to 1~ in., lhen rolled to ~ in. and screened 
in ,trommels. The coarse is concentrated in Harz 
jigs and the fine on 'Yilfley tables. The residue from 
these is crushed in 30 stamp~, following which the 
pnlp is thickened and treated on Deister and Wilfley 
tables, followed by a cam'as slime plant. . 

Considerable difficulty was experienced in the 
early work in saving values from the tailings, owin" 
to the escape of small scales of metallic silver an3 
smaltite which seemed to have a great tendency to 
float away. By paying more attention to the slime 
recovery this loss has been largely averted. The 
average extraction in the district is probably 82%. 
During 1909 the mtio' of concentration was 39 to 1-
The cost of milling was higher in 1909 than in 19LO 
owing to the use of cheaper electric power in the 
latter year. The cost of the work at the McKinley· 
Darragh mill was $1.98 in 1909, and is reported to be 
about $\.30 in 19,W. Power formerly cost in the 
neighbourhood of $150 per hp·year, and is now 
obtainable at about $50. 

At three plants-the O'Brien, Buffalo and Nova 
Scotia-cyanide plants are operated in connectiou 
with the con<;entration. Dr. Mandy considers the 
success of thIS process as yet problematical. The 
Nova Scotia plant uses pan amalgamation and cyani· 
dation, but no figures are available on the success of 
this system. 

The concentrating plants all treat what is known 
as the low grade ore, containing 10 to 40 oz. silver. 

The high grade ore, varying from 1O() LO 3000 oz. 
silver, is treated in 8mel ters. The ~melting ore is 
further divided into low and high grade; the first 
carrying from 100 to 600 oz. silver and the last froUl 
800 to ~OOO oz. Th~ purchasers pay a sliding scale 
accordmg to the Sliver content, and have various 
schedules for the arsenic content. United States 
smelters treated ~ of the tonnage in 1910, and 
Canadian plants treated about 32%, the balance 
~oihlS ~o ~nsland ~nd (lequan,Y, 

---The ores are silicious and make a "ood fluxin 
in silver Icad smelting. They also I~ay be II' ~ ~re 
cO.llverter .Iini.ng, )ll.lt for this pl\\'pose th~;: . ~r 
several obJeel,lOlls, VIZ., the arselllc fails to volat'lllle 
completely, and practically not at all after the ;.I%e 
10 min. of blowing, causing about 1'5% of arser' ll'~t 
appear in tIle copper; the slag is inclin~d to be th? to 
the charge efferveSCEs owing to carbonates in thelc~; 
causing high copper r,lags, sometimes as high as J~%le, 
a!nn~ina frequently has to .be added. to the ~re f~: 
lnndmg; and finally, the hme and Iron in the I 

tend to rob the lining of lwtive silica, leavinO' les o~e 
do the work of slag .production."-Dr. Jo~~;l'~ 'l? 
MANDY, London Mtnwg Journal, Dec. 1910 . 
ilfetall1tj',qical and Chemical Engineering l:'ebrua'-
1911, p. 105. (J.A.W.l 'ry, 

MILLING NATIVE SILVER ORE IN MEXICO._" TI 
followiug is a description of a combination of .amalt 
gamation an~ cya~idation. for sil ver ore: The ore~ 
of the BatopJlas SIlver mmes are pecuhar in that 
the clean base minerals, galena, blende aud pyrite 
seldom carry more than 4 oz. silver per ton. Th~ 
values occur mostly as native silver, argentite and 
sometimes arsenical silver. 

The ore is sorted into two classes, the high gr~,de 
native silver ore which is treated without concentra. 
tion, and the low gmde milling ore which is concen. 
trated. 

The high grade ore is stamped through a line 
screen. Bome coarse native silver accumulates in 
th~ mortar I!-nd is rer.n~\'ed and washed by hand 
pnor to smeltml? and refimng. The screened material 
is amalgamated. in pans by the following process: 
The charge for a 4 ft. pan is JDW I b. ore, 15 to 17 Ih. 
mercury, 4'5 lb. cyanide of sodium, about 4 oz. lead 
acetate, 3'5 lb. lime, and 1 to 1 of stock solution. 
The solution in the pan then runs from 40 to 48 lb. 
cyanide per ton, and never below 33 lb. The ore is 
iirst ground for six hours without mercury, when it 
is added and grinding continued for 10 hours. The 
charge is tlien run into a settler where it is leached 
lwd agitated, mechanically and by air, for 12 hOurK. 
The settler is, then washed fonr hours, and the amal· 
gam and residues removed and washed by hand. 
The former is properly retorted, and the latter is sent 
to percolating tan ks, refeIred to later. 

The slime washings from the settler are thickenccl 
in a Dorr machine, the clear overflow of which goes 
to strong solntion snmps, and the .thickene~l u?~er. 
flow to Pachuca tanks. One of the latter IS fllhng 
while t.he other is being agitated and drawn all'. 
Blaisdell filters are used, fonr charges being put 
through in 8 hours. The tailings from the filter run 
about 9 oz. silver per ton. 

The low grade ore is concentrated 50 into 1. The 
concentrate consists of pyrite, galena and blendc, 
with nati\'e silver and argentite. It is reconcen· 
trated into two classes, high and low grade. The 
high grade is amalgamated in a pan, adding Uler~ury 
ponnd for ponnd of silver contained, and a shght 
excess. Grinding proceeds for 14 hours before a\llal. 
gamation is star led; this being continued for 2 t,o Ii 
days. Cyanide, linie and lead acetate also forn~ a 
part of the charge~ and the pan is decan.ted tw.\Ce 
daily into the .rich .solution SUUlp, .the Solu~lOn beli:~ 
made up agam WIth stock solutIOn holdwg 10 i 
KCN per ton. After 6 days the pan is discharge'l 
into a settler, where it is agitated mechanicaliI an' 
by air for six days, th~ solution being decante Dn"~ 
a' day. The tailings from the settler go to the or 
tbicken~r, q,nq thence to the :pachq~a tapks, 
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, "Tade cOllcentrate, 'which forms tbe bulk 
'l'he 10." 17tet treated, is Ipached in the percolating 

of Lhe ~)l::;rred to n.lJOvc. The chargc cOllsists of frolll 
ll~IlI'S(jl~ tons of ore; th.c chel,nicals adde~ beillg le~d 
:1.) to t lime and cyamde. rhe latter IS added m 
lI('e~'1, e, t nantity' to make 50 lb. KCN per ton. 
,Ilflicte

l
n ti2n is left on 24 hours, then drawn off and 

1'he 70 k ftllowed to aerate for 48 hours. Stock 801u
t!le t,li lO'lh. KCN per ton is then run on'and allowed 
tlOn ~ nd for 12 honrs, after whidl it is withdrawn 
to IS :J e tank allowed to stand dry for 24 homs. 
~IJ;c. p:occss is continued with 12 hour periods of per
l r~'on ILnd aeration for two months when 95 to 96% 
r~ ~t~ value has b~en leached from the c.oncentrate. 
~h precipitated slh-er assays about 800 tine, and the re ed product about 990 line."-'V. M. BRODIE, 
~f:~ican Min/:ng Jolt1:nal, Jan" 1911.-Metallllrgic~l 
(Inri Chemical Enguwe1'!n.q, Feb" 1911, p. 10..,. 
(.J. A. W.) 

MINING. 

TRANSVAAL STOPE DRILL CO~IPETITION.-" The 
f 1I0wina is a sUlllmary of the report of the Under
~onnd Manager of the Stope Drill Competition, Mr. 
~'om Johnson, whi?h gives the. practical results of 
the trials in a conClse form: 

jYlachines.-I think all the percussive machines are 
too light in weight fOI general work. They should 
be at lea,t laO Ibs. for the smallest of them, say, a 
2~ in. machine. They all require larl?er feed screws, 
steel wearing washers between the SHoulder of the 
'feed screw and feed screw bridge, and chucks to 
carry 1 in. diameter shanks. ~he nuts on the valve 
chests ought to be more acccssIble for the use of a 
spanner, and the cradles should be longer. 

Clwrsen.-This machine proved itself at the elimi
n1ttion trials, and on the testing blocks, to be a fa"t 
driller, but in general work in the varions stopes it 
failed to accomplish anything like tlie work that 
might have been expected from it. It does fair work 
in II leader stope where the holes can be put under 
Ilml over the reef, but whan it had to drill in reef 
there was trouble, as the lllachine failed on the back 
stroke, Another dmwb<tck was that a very small 
bit of grit stuck the val ve, but this might be over
rome with a good type of air strainer. 

fiol1JUtn 2~ in.-This machine, next to the Siskol, 
is the one most favoured by the miners, for itR 
freedom fr'om trouble, This type allows the miners 
to drill their holes as they want them, and can put 
down 5 ft. holes with ease. 'Vith a free running 
machine like this, a miner has a better chance of 
breaking ronk than with a machine which has not a 
Kltfficiently powerful back stroke, and through this 
cause loses holes or has to leave them short in length. 
The spares costs on this machine are fairly low, 
which put~ it in a good position under the Rules of 
the Competition~i. e" footage costs. 

Holman 2it in. This machine has the same fault 
a~ the Chersen and the New Century in not being 
able to l'nn freely for long periods. It drills Jaster 
than the Holman 2~ in. when actually running, but 
Cllnnot. make the same drilling time during the shift, 
A v~ry ~mall piece of grit no larger than a pin-head 
f:ettmg mto the valve stops the machine from work
lllg. If this valve were' arranaed that the entrance 
to the valve was the slllalle~t part, a little grit 
g~tti~g in would go 'away with the air instead of 
Ktlckmg the valv,e. The use of a'good strainer would 
prevent a lot of trouble, 
Sisl>ol.-Thi~ macl{ine is one of the most favoured 

by the mil)~~s) for one reason-tlmt when a hQI~ is 

started there is more certainty of getting the hole 
down, al)d also to a, greater depth, tlt::l.n with the 
other machines. This machine often drilled 6 ft. 
holes in reef in the stolJe at 2,600 level, Robinson 
Deep, and I think conic drill 7 ft. holes comfortably. 
This ami the Holman 2~ in. are the best machines for 
all-round work It has a sufficiently powerful back 
stroke, and dnes not get stuck up with every grain of 
dirt that gets into the valve chest. This machine 
must have been badly handled during its run on the 
Village Deep and the Crown Deep E.F.-e.g., on the 
Crown Deep E.F. the footage per shift was 43'9 and 
on the vV.il'. 79'5 in practically the same ground, as 
it was practically a new stope at the time. Tl,le air 
pressures were 80'5 and 80'18 respectively. This 
machirie is lowest in labour and air costs, but,highest 
in spares, much of the latter being due to the com
petitors sending out a machine for the use of hollow 
steel, and having to use these unsuitable spares 
under the Rnles of the Competition. It should be 
provided with a half chuck,bush instead of a full one, 
as at pr(lsent, and provision should also be made for 
wearing strips for taking up the wear in thl! cradle, 

R1I1u.ing Conditions.--Supply of D7'ills.-Steel 
handling on two of the mines ga\-e very little 
trou ble, due in a great measure to the stopes being 
close to the shaft. On the other two mines quite an 
amount of time has been lost on account of the poor 
system of handling the steel, There have been times 
when 200 drills per machine have not been sufficient' 
to keep the machines going, a very large amount of 
steel having been lost on the various mines. 'Vhere 
the driils could gf't to no one seems to know. It is 
true starters easily get buried and the other drills 
easily mixed with hand drills, and all trace of them 
is thus lost; buL, tltking everything into account, the 
loss is very much more than it ought to have been. 

A'ir PreosU7'e,-The running of the machines was 
suspended at the Cason mine on November 5, 1909, 
owin" to the prevailing low pressnre. It was not 
res\ll~ed, and the footage drilled in this mine was 
disregarded. At tlje Crown Deep we have lost time 
Finee the beginning of December unLil about the end 
of February, owing to low pressure. In the fore 
part of the competition the Crown Deep provided the 
highest pressure of air? and in the latter part of the 
run of the Holman 2~ rn. (the last maclnne to n~n 
there) the pressure has again been good. The VII
liage Deep and' the Robinson Deep have provided a 
goofl and fairly continuons supply at good pressure, 
particularly the Robinson Dcep. 

B01/s.-The boys supplied 011 the various mines have 
usua'Uy been up to the average of mine boys. There 
have of course, being odd shifts with poor boys, as 
will ~l ways happen at times on all mines. The only 
time the supply of boys ~as caused ~lIus.ual loss \~as 
durin" the run on the Slskol machrne III the 2, ,00 
stope ~f the l{obinson Deep. Miner Bro,vn had bad 
boys for 16~ shifts, as reported. by me on Dece~ber 
15, which undoubtedly halldlCapped, the maclune. 
The reason that Brown did not have better boys was 
that dnring tbe time he was at the Village Deep two 
of his boys died and another went home, and when 
the Siskol started at the Robinson Deep the com
pany was troubled with a sudden sickness that 
attacked their boys, and consequently was not able 
to do better for us., 

Holes pel' Bench.-H has not been possible to go 
thoroughly into the merits of two-hole versu~ fou:
hole benches. ')That little has been done rn tlus 
matter and my own experience leads me to, believe 
that with these light machines, which can be so 
C(uickly Il-nril?gtjd l~ll(! rigqed, up again! two-holtl 
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benches with· ordinary miners would without 
doubt be much the best as regards cost per ton of 
rock broken. With the present heavy machines in 
ordinary use, I do not think that there would be any 
gain in using two· hole benches, as the time lost in 
moving would wipe out the gain. The only way 
that I can see to be advantageous by two-hole 
b~mches with heavy machines is to keep a spare 
machine in addition· to bars so that the mal'hine 
boys after tinishing their two holes lIJove to It fresh 
machine already rigged up. The nuwhille that had 
completed its two holes would then be taken down 
and rigged on a fresh bench ready for the next pair 
of boys who had got their bench finished, and so on 
in rotation. I think it is better to give manufac· 
turers encouragement to build a 3 in .. or 3il in. 
machine weighing not more than 200 Ibs. for wide 
stopes, as a machine of this. weight, with rigging 
gear in proportion, would· no doubt pay for use on 
two· hole benches, 200 Ibs.' not being a .prohibitive 
weight in stopes over 4 ft. wide. 

Work Done.-It will be noticed from· the ,attached 
table that there is quite a difference between the 
footage drilled per hour per. machine during the 
competition proper and during the elimination trials 
and air tests. During the eliminat.ion trials the 
guage of the bits W.1S less. One white man was ou 
one machine; machines were supposed to be in the 
best of order, and it was pure competition work for 
the three days. The same thing obtained at the air 
tests, smaller hits, machines in apple-pie order, 
special men, and everything handy. Some of the 
competitors have built too much on the air test 
figures. A curious fact of the air tests is that of the 
finishing machines the HolIuan 2il in. has the 
smallest average inches ·per minute, yet stands so 
well in work done in the mine. In the competition 
proper there has not been much actual competition 
wOlk done during my time, whatever may hal'f~ been 
the case during the early part when the work was 
fresh. Machines could not always be at their be~t: 
parts must wear and be replaced, the ehange in per· 
sonnel, loss of enthusiasm, and a hundred and one 
little things that mugt. happen on a lorlg run, bnt 
not on a three days' run, help to account for the' 
difference in foot~ge drilled. ' 

Machine. 

Holman 1~ in. 
Holman 2!i in. 
Chersen ... 
Sislwl 

Foot,age per Hour at, Foot,age per Hour 
Underground Elimination Comvet,ition 

Tests per Single . per Single 
Machine. Machine. 

6 ft. 5 in. 
7 ft. 0 in. 
S ft. 3 in. 
4 ft. 8 in. 

3 ft. 8'5 in. 
3 ft. 5 in. 
3 ft. 4'3 in. 
4 ft. 0'7 in. 

Machine ·v. Hammer Boys.--Costs.--In the com
petition two sets of machines, the Holman 2il in. and 
the Siskol, have cost approximately 8·3d. per foot 
drilled pIllS cost of steel 'and drill sharpening, which 
should come to at the most 1·5d. per foot, making 
9·Sd. per foot. But it has taken 1'282 mine shifts to 
make one 8-hour shift; therefore the wage cost must 
be increased in that ratio. Further, instead of 
assuming lOs. per shift for two machines as the white 
Wage, I·have taken 25s. per shift for four machines. 
This alteration means an increase of ~d. per foot 
drilled, making the total cost per foot for these two 
sets of machine- practically 11·8d. per foot, this 
being as near as I can get to the actual cost per foot 
for 28,528 ft. drilled by these machines. This in
cludes the footage dIilled with low air pressure. The 
loss of air in' transmission and depreciation of com
pressors are not' charged in these costs. This cost of 
11·8d. per fcot compares favourably with the cost 

by native labour, for which Is. Id. per foot would b 
an exceedingly low figure. The tonnage brok e 
should be as 6 to 5 in favour of the machines. tin 
cost of explosives would be as 6 to 5 in favo~r Ie 
native labour. The tendency is for natives" Wa of 
and costs to increase, and this is the heavy item (l8~s 
per foot) in halllmer work, but a much smalier ite . 
(only 3d.) per foot in machine work. ill 

Depth oj Holes.--'Vith a proper size of bit a hole 
ft. 8 in. or 5 feet deep is mllch better as reO"ards to 4 
nage than the ordinary boy's hole, for it ~vill can~' 
lllore explosive, and so a greater burden. A 01/ 
automatically puts a greater burden on long holel~ 
than short ones. For thcse several reltsons I think 
that even if machine drilling cost us as mUch per 
foot drilled as the hammer boys, which I have shown 
they do not, the extra tonnage from the maehine 
holes would more than pay for the expense of extra 
compre~sors-cheaper cost per .ton being the Lrlle 
companson. 

Stoping Width.--As to stoping width, these 
machines have run in stopes of an avera"e 
width of 30 in., while sometillieR the width was ~s 
low as 24 in. in S. 'V. 1 W. at the Cason. Thel'e 
were two periods done at 43 shifts at an average 
stoping width of 30 in., three others at an avenl"e 
width of 35 in. to 36 in., and seven at an average 
width of 36 in. to 40 in .. showing that the machines 
are capable of narrow stoping if the mine authorities 
will insist on narrow ~toping, as 12 out of 28 fIIns 
have t.herefore been done at less than 40 in., the last 
run at the Crown Deep will also be under 40 in., and 
making 13 out of 30. It has not oeen the fault of 
the machine that the whole of the stoping was not 
done at less than 40 in. In one stope, the reef being 
in two portions, it was necessary to stope wider; in 
other places carelessness on the part of the miners 
and the mine officials was the cause of the greater 
stope widths. The average width for the total work 
is !4 in. to 45 in. I know that there is an idea pre· 
vailing that these machines cannot stope narroll', 
but this competition has proved Lhat 43% of the 
work done has been in stones 40in. and under. 
With 15% of the work it was necessary to carryover 
40 in., leaving 42% OVf'r 40 in., most of which lI'a~ 
due to the mine officials' not wishing to interfere with 
the competion men. 

Hammer Drill Machines.--There is little I cau SIlY 

with respect to hammer drill machines during the 
competition trials, for there was only oue hammer 
drill machirie (Climax Imperial) running at the time 
I joined the competition stall'. From what I can 
gather the troubles' were steels sticking in the holes, 
water flying about, and steels breaki?g a~ ~he 
shanks. This will always be a trouble III dnlhng 
down holes of greater depth than '40 in. or so, 8S 

there are sure to be fluctuations in the supply of 
water to the bits on account of the hole in the steel 
choking with dirt, or a soft bit getting burred all~ 
the hole closed that way, or water getting shut ott. 
Ou tside the competition it is being proved that the 
hammer type of drill is capable of doing goo~ work 
drilling dry uppers. 'fhere is no reason why It could 
not do stoping. A separate' jet can be used to. allay 
the dust" and solid :steel used as at present m thdc 
rises, although, personally, I think a water fe 
hollow steel arrangement will yet be got. out that 
will not. throw the water about, but send It up th~ 
hole where it is wavted. If it could ~e proved thlld 
the hammer type of drill could drIll the grour 
eheaper than hammer boys, there is no one w.~~ 
would not be ready to start the stope·to the n. 
instead. of to the dip: I d!! not mean back stoping In 
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lind btu lie, u;':t ~ta, tillg fWIll the ~orner of a willze 
Il u lower face of the block of ground. 
on1;hes _The number of boys used per two machines 

oy ~ usual five, and this number is necessary to 
wa\te best ,;'ork from the machines, and to reduce 
get I mber would, in my opiuion, increase the cost 
the i:'t As it is best nnder the circumstances to 
per /ive 'boys per two machines, there is no reason 
use the machines should not be made a little 
wl~\.ier than that demanded by the rules under 
he,~ I the competition was held, and so enable them 
~~I~~:nd up to their work ~etter and last longer, and 
I s reduce the cost of mallltenance. 

t IMaintenance oj .Machin~.-The maintenance co~ts 
show great div.ers.lty, ranglll~ from 1;6? .to 3·3d.,.1ll-
I ding depreCIatIOn of maclnnes. 'I Ins IS exceSSive, 

C u pares have been saC'rificed at times with the idea 
~f s etting grea~er footage. In ordinary work the 

~'es cost should come below the smaller figure, for 
sPllle of the above waste will be cnt out, and known 
h~lpro"ements that will be and are now being effected 
will lower the costs. . 
Explosives.-T~e amo~nt of explosives. used com

pares very well with ordmary work, commg out at 
Ol'er three fathoms per case. I had a mixture of 
"elatine and gelignite tried, and found that it was 
~heaper than gelatine alone, but 'wi~h hole~ drilled 
of the diameter'~uggest~d ?er~df~er.1ll the' Recom
mendations on SIze of hits. Gehgmte wonld be best 
for the ordinary run of miners, although good miners 
might make gelatine pay by i.ncreasing the burden 
011 the holes. The best explosive to use depends on 
three things-the miner, the depth of the hole, and 
the diameter of the hole at the bottom. 

Skill.-The mining work done during the competi
tion leaves room for improvement. With the four 
maehines left in the competition the average footage 
refJuired to bre'ak a fathom of ground was 51'9 ft. I 
think it should have been kept down, to, say, 45 ft.' 
ILnd with the Siskol to 42 ft. per fathom. The reason 
that it has taken a greater footage than I deem 
necessary is due to the low average length of hole
drilled. On some of the mns good work has been 
,lone, whilst at other times the work was unsatisfac
tory. During my time the miners have been what 
lIlly manager would class as good m<!n, bnt the hope 
of Iyi.nning prizes was more or less dead, as the com
petitIOn had lasted too long and the men had lost 
enthusiasm. In my opinion it would have been much 
bctter to have had monthly prizes, and I think in 
~hi~ re.pect the fathomage bonus system, introduced 
III October, cheapened costs somewhat. The length 
of hole drilled on the average has been very low for 
lI.1l machines when taking into account the capabili
ties of the machines, and the size of bits in ,use. 
T.his in a great measure is due to the shape of the 
bits u~ed, as there has been too great a clearance 
awl too little metal in the bits. The steel used 
stood np to its work very well, but I think deeper 
h~)le~ would have been drilled with a better shaped 
bit. ' 

/)"~1l8.-ln my opinion the shape of the I.it is a 
very Important matter, and it is not always the best 
steel, liS steel, that is the best for cutting rock, as 
tIle g!ll~ge wears oft· the drills very quickly, because 

lere IS too little metal provided for the wear. 
Large machine drills of ordinary steel can run with :t-Iy a-16 in. dift'erence or gange of bits. A set of 5 fils .can start with a 2 in. bit with a finishing bit 
~·l ~ In., depth of hole 8 ft, 6 in., and I t in. cartridge 
inl ~hgO to the bottom. For the small machines run 
dil~ e competition! in. should have been sufficient 

erence m gauge. All the competitors used too 

large a gnage on the dri1l8, ~Laniug with a I~ in. 
bit where they should not have gone above I! in. bit 
for a starter. With this gauge five drills could have 
been used, and still finish large enough to meet the 
condition of 15-16 in. at the bottom of a, hole, 6 ft. 
deep. Many feet of drilling are being lost for the 
sake of paying a little more in the drill sharpening 

,shop. This shop is one of the main points to com-· 
mence increasing the efficiency of rock drilling 
machines, then the machine fitter, then the mine· 
captain and shift bosses, and, lastly, the miner, 
instead of commencing with the miner. If these 
four points are properly looked after, small machines 
should surpass hammer boys easily, and all machines' 
do much better work. , ' 

Machine Handling.-The case of handling these_ 
machines can be judged when a boy could, withont 
disconnecting' the hose from his machine, lift it off 
the arm of one bar, cany it away, phlce it on the 
arm of aiJother bar ready rigged, and be ready to 
drill in from 15 to 20 minutes. _ 

Recommendations -I would recommend the lightest 
reciprocating machines to weiO'h 120 to 1301bs. The· 
extra weight is wanted in feed screw, longer cradles, 
slides and cylinder liner. (Only the Holman 2! in. 
has a liner.) 

The same ~ize bars and fittings will do for stoping 
widths up to 4 ft. A heavier machine-say 150 lbs. 
could be used, if desired, in stopes between 3 ft. and 
4 ft., but to Lake the same fittings as the lighter 
machines: 

In stopes over 4 ft., a machine weighing 180 to 
200 lbs. would be heavy enough-but not too heavy 
for ,two-hole. bench work-and of sufficient diameter 
(3 in. or 3! in.) for any of our work. The standard 
'bar for these machines would be, say, 3! in.· 
diameter. 

The bits should be parallel at the sides and flat for. 
about an inch from the cutting edge. The sizes for 
the smaller machines should be :-
No. Size of bit. Size and shape' of steel. Length. 

1 1~ in. 1 ~ in. Cruciform. 2 ft. 0 in. 
2 111-16 in. 1~ in." il ft. 3 in. , 
3· I! in. 1 in. Octagon. 4 ft. 9 in. (It 

in. grool·ed.) 
4 1/5-16 in. ~ in. " 6·ft. 3 in. 
5 I! in. ~ in." 7 ft. 9 in. 

1 in. diameter explosives to be used. 
Large Machines.-

No. Size of bit. Alternate. Size, fantd slhape Length. 
osee. . 

1 2 in. 21 in. Ii in. Cruciform. 2 ft. 6 in. * 
2 13-16 in. 2 in. 1~ in. 4 ft. 0 in. 
3 1ft in. Ii in. It in. Octagon. 5 ft. 9 iI'. 
4 7-16 in. 1); in. lk in. 7 ft. 6.111. 
5 It in. It in. I in. 9 ft. 3 iJ . 

11 in. diameter explosives to.be used. 
* Shanks included." 

-llfining Journal, Feb. 18th, 1911, p. 177. (A. R) 

PROSPECTING FOR SILVER.-" Silver, once called a 
precious metal, is now an ordinary commercial sub-· 
stance, whose intrinsic value is so low, about 20 
cent~ per ounce, that it is not sought so eagerly as 
formerly. . 

It would be folly on the part of the prospector to 
pass it by simply beeau~e it is so common It sub
stance, for there are possibilities that it may be ih 
lar~e quantities· or associated with other metals 
which will enhance its value. 'Vhile silver is found 
occasionally iii metallic form, it is more frequently; 
found associated with other metal minerals, ,for 'ill-, 
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stance, copper, lead, and gold. When native it 
resembles the silver in coin, althongh possibly a 
little brighter or darker in colour. It can readily be 
distingnished in this form, bllt if there is doubt it 
can be lIIelted with a blow-pipe on charcoal, or if 
that useful little instrument is not available it will 
dissol ve in nitric acid_ If a little salt be added to a 
'silver nitrate solution white' silver chloride will be 
precipitated. If a few drops of hydrochloric acid be 
added to a silver nitrate solution silver chloride will 
1e precipitated, which is solnble in ammonia, while 
lead chloride is not. Silver chloride is insoluble in 
hot water, while lead chloride is soluble, but will 
precipitate OIl the solution becoming cold. 

'Vlth these few simple tests the novice can distin
guish lead from silver, althongh frequently the two 
are associated in nature; ill fact it is a rather rare 
occurrence to find lead sulphide free from silver. 

The greater' part of the silver produced 'in the 
United States is obtained when smelting lead and 
copper ores. . 

The greater part of the silver produced in Mexico 
comes from Ip.ad-silver ores. These ores also carry 
some gold, which oftentimes is sufficient to pay for 
their treatment, although not in such quantity that 
they could be classed as gold ores. 

The greater part of the silver produced in Ontario, 
Canada, is almost native, al~hough associated with 
cobalt and nickel minerals. 

The first brge silver deposit found ill this country 
was the celebrated Comstock lode, in Nevada. The 
black sulphide of silver was at first .thrown away by 
those who were washing for gold, and even brokeu 
up to obtain the free gold in the lumps. As soon, 
however,. as an assay disclosed its nature mining 
conlll1.enced in earnest. The gangue in this deposit· 
was mostly quartz and the vein has been worked to 
a depth of 3,100 feet, making it evident that the 
solutions forming the vein came from great depths. 
Argentite, or silver sulphide, contains 87'l% of silver 
and 12'9% of sulphur.' It occurs in cubes and octa
hedrons, massive; as scales, coatings, and tree-like 
markings; It has a blackish lead-gray colour. Its 
streak on porcelain has a lead-gray colour and a shin
ing metallic luster; It is partly solable in nitric acid, 
and when in solution will sih'er-plate a copper strip. 
The mineral is as readily cut as lead; will Hatten 
under the hammer, and is easily melted. 

Other' silver deposits ';'ere found in Nevada, 
although they were not remarkable, and it was not 
until 1878 that any bonanza silver deposits attract!)d 
attention. These were at Leadville, Colo_, where 
the lead sulphides and carbonates were found in 
limestone adjacent to porphyry. In places very" rich 
silver ore was found and often associated with it was 
gold. Closely following this were the Butte, Mont., 
deposits, which were in grallite that had been cut by 
intrusive dykes, forming fissures that were after
wards filled by solutions carrying copper sulphides, 
gold, and sih·er. The copper sulphides were weath
ered, leaving the gold and silver in great masses 
near the surfn.ce. The gangue in this instance is 
quartz, indicating that the mineral solutions came 
froll! below. . 

Following this discovery came the Mollie Gibson 
and Aspen silver deposits ill Colorado_ These mines 
were in limestone adjacent to porphyry, and like the 
Leadville mines, were contact deposits. Probably 
the next mOEt noted silver deposit was found by a 
burro in the Couer d'Alene district at 'Yardner, 
Idaho. The silver-bearing galena seems to he as 
rich in the Hunker Hill and Sullivan Mille at a depth 
of 2,100 feet, as at ·the surface. The mine is said to 

-have paid over $7 .. 000,000 in .dividends since't d' 
covery in 1885. It is at present the richestl s'l I~
mine in the United States, and other silv Sl \'cr 
deposits are being discovered in the sallie Jtlc.utl 
almost every year. The deposits are in a m- stnct 
ized zone, having quartzite foot wall and an i1lnerul
nated hanging wall of brecciated quartzite np~~!{_ 
rocks in this section are quartzite and scllist tthe 
have been folded and or,herwise distorted. Slat 

In the Colbalt district in Canada there are 
exceedingly rich silver veins in diabase. The SOllie 
crop of these veins is coloured pink by cobalt bl ont_ 
and if nickel be present It greenish tiiwe is obseroonll' 
Tl -I . tl - d' t . t - I b ve, 

Ie ~I ver I~ liS _IS nc IS a most native and i' 
assoCla.ted wltl~ calcJte ~al1g~e ShOWing that tl ~ 
ascendmg solutIOns carrymg slher were met by d Ie 
cending solutions carrying carbonate of lime eH-

'Yhile silver is found in the older form~tionR . 
quartz veins, and in the qobalt district with calci~l: 

, gal!gue, the largest depOSIts are found in limeston~ 
adjacent to porphyry. It seems remarkable t 

. first that this should be the case un til the sal~ 
ph~nomenon is noticed in the C'l,se of copper sul~ 
phldes and galena, 

Both copper awl galena when in sulphide form 'Ire 
associated almost invariably with silver. If t1;e 
become weathered or taken in solution they lea,,~ 
the silver to be absorbed by some other solution 
and this travelling along crevices in limestone even~ 
tually finds some mineral or solution which precipi
tates the sih'er_ 

For example, silver sulphate in solutiou, could I". 
precipated by It salt solution forming insolnhl~ 
sih-er chloride, known as horn silver or ccrargyritc. 
Large deposits of this mineral are rare, but it iR 
found associated with other silver minerals. lt i, 
soluble in ammonia, but not in nitric acitl. Heinl-( 
soft and waxy it is readily melted, and will, when 
wet and pla;ced on z~nc, turn bl.ack, swell up, lLnd 
show metalhc Inster If pressed With the point of II 

knife. It is usually found near the surface, but IIIRo 
in some depth in deposits formed from other 
minerals, being oxidized and t,aken into solutiull. 
Horn sih-er contains 75% sih'er and 25% chlorine. It 
is whitish with other shades of colour at times. 

Should·the silver be in solution and meet another 
solution containing antimony, ruby silver would he 

• formed. Ruby silver is a black . mineral with a dlLrk 
red tinge. It generally looks massive, but under thu 
glass it is seen to be finely crystallized. rt giveR II 

dark red streak on porcelain; is easily melted, giv
ing off snlphur'fumes, and is soluble in nitric add. 
It might be mist.aken for proustite or. light. I:ed 
sih'er, but to tbe prospector this makes little tllnc~
ence. Li"ht red silver contains sulphur and ILrHenw 
instead otsulphur and antimony. It is soft, gh'eH .IL 

bright red. streak and. has a bright red colouI". It I" 
decomposed by nitric acid and melts easily. ~loth 
minerals are associated and at times carry con~lder
able gold. Several other sil vel' minerals are known, 
but usually are associated with other metals o~ nOIl
metals to such. an extent as to be unrecoglllzllhlc, 
although at times they can be determined by tests. 

Lin:estone is generally bluish-,rray or dmb, bnt 
'. d . 10 th I WC\'cr cannot always be recogmse Wit I e e:y~;. 10 I' c: 

a drop of acid will cause it to froth. SJlICIOUS !rn 
babTt dver stone will not effervesce, and in all pro . I I Y ~I 

deposits will not be found in it. Porphyry ,~e~l. I~~" 
more or less at the surface unless highly "11](,101 , 
and is l!cnerally white 01' gray with cryst:ds of .Honle 

I ~ - I - t" {' ss]t IH aD ot ler IInnera s pronunen III a me mit .. It is 
intrusive rock that often forms great dykes. 1 

d I I · b - . 'als ··ccomp&D presume t 1at so u tlOns eanng nnnel w 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



~ 
Notices and Abstracts.' Mining. 527 

. t. sion and these, finding their way iuto 
the 111 In d~posit their mineral constitllents. 
liulesltone:ea.onable supposition is that the mineral 
j\uot ler Ir 'weathers and is carried down by surface 
iu porphYdYis then deposited."-.iVIines and Minerals, 

ters an A R 
\I'll 1910 p.289. ( .. ) Dec.,' __ _ 

. ESTION OF EXPLOSIONS.-" In the course of 
I~R~V .. lew Professo~ Cadman, of the Birmingham 

an !II er.'t ;~id that 'in a modern mine you have 
rIJlvers\;r'~i~' roads receiving deposits ot' the ver.v 
all tthe al dust which, when intimately mixed with 
lincs . cOis hi"hl'y explosive. The whole process of 
th.e ~ll', now;days tends to produce this dust in large 
Ull'Jl~Kies. At present the 9"0vernment is devoting 
'1'IIL~ le1"1 1 Ie attention to nnne rescue ~vork, but we 
(")u:~("o 'tnrther back than that. 'V:e want to d~vote 
lIllI. I ~nore attention to the preventIOn of explosIOns, 
IUIIIC lit having been absolutely estaqlished that coal 
IUI~t alonc can canse an explosion, the ob~i~us 
till. I is either to remove the dust or render It m
rcmco(,Yls Removal is totally impossible, and, turn-
UOCII . . d h I I 'Il" to the alternative, ,~e. 1m t ~t t Ie coa ·owners 
~r~ exerting every eJlort to discover a remedy. 
D riu" the past two years they have spent £II},OOO 
. '~xp~rillleuts to this end. Mr. 'V. E. Garforth 
j::LH 'been acting as. cl~airman ~nd Dr. 'Vheel!lr. as 
cientist to a comnUSSIOn appomted by the Mmmg 
\. 'oci:Ltion of Great Britain. which has already 
;I,~:e ~dlllirahle cxperimenta! work. Their final 
report is awaited with ~een mterest. At present 
their 8u,mested remedy IS the use of stone dust, by 
the iutr~duction of whi~h the explosil'e !loal dnst is 
reu,lered both inert aJ~d mnocuous. I only knolY of 
ouo collicry where thIS remecly has yet been tned, 
even as an experiment. I fcel convinced that it will 

I
,r(ll'e the ultimate solution of the terrible problem, 
lilt if it does, it can never be sllccessfully applied 
until everyone engaged in a mine has real~sed that 
cOlLI d'ist is the chief source of danger." -Sctence and 
Al't of Mining, Jan. 21, 1911, p. 265. (W. R. D.) 

VACUUM CLEANERS.-" A Wigan gentlenmn, 
who holds a mining appointment at Delagua, Colo· 
rad .. , U.R.A., sends a cutting from the Denvc7' Post, 
whi('1i makes an interesting contribution to the pre· 
HBllt eli cussion on the coal . ~ust question. The 
junrtml says that within the next week or ten days 
the experiment of removing dust . from a coal mine 
with (L VtLCllUm cleaner, just as carpets and tapes
tricH are cleaned in a private dwelling· house, will be 
tried uy the Victor·American Fuel Company in it2 
cOlLI mines at Delagua. Two suction machines of 
8l'ce'al design, adapted to the peculiar conditions 
exiHI,jng in a mine, 8,re being built, and before they 
lire .. hipped to Delagua they will be tried in the 
pr.eHence of experts and representatives of the 
VIC!.or Fuel Company. In this advance experiment 
the !lllLehines "'ill be' turned on a pi'le of slack coal 
to ,hHcover if their suction power is great enough to 
dra,1' up coal refuse at that degree of coarseness. 
A~ they will be used in the coal mines, the machines 
~II~ consi~t of large fans working in tubes, from 
w III ~h radiate vacuum devices fashioned after those 
\~8ell in hotels and residences, but of much larger 
~17.e~ These vacunm machines will be taken on 
~ol ~ey CMS to the extreme limit of an entry and 

Illtllll!ecl at a suitable distance from the phi.ce of 
Ohel"ll 'I' . { . IOn. 11'0 men, each holdin" one of the' sue· 
1~1l "leaners,' will then go OI'er'" that part of the 
~Ine, drawing the dust from top, ribs, and roadway 

• fQrt~gh .the hose hack into the car. When a car is 
1 Will be taken to the outside of the mine and 

dumped. Expert .mechauics who have studied the 
matter estimate that with Ol)e such device, manned 
by two operators in addition to the trolley pilot, a 
half·mile of en trips could be cleaned in a. night. 
"Vith two of thes·e machines we could ha\'e our 
sixteen miles of entries made as clean as the floor of 
my office twice a month,' declared Seuator Frank E. 
Cove, chief attorney of the Victor Company. 'If 
these machines work successfully,' he continued; 
'there isn't a coal mine in the State of Colorado 
that ought not to have a half·dozen of them.' The 
cost of one of the machines being built for the 
Victor Comp;Lny is $500."-Tlw Scienc, and Art of 
Mining, Jan. 21, 1911, p. ~66. (W. R. D.) 

REINFORCED CONCRETE IN MINES.-~' The use of 
reinforced concrete· in mines is of comparatil'ely 
recent date. The difficulties in placing concrete and 
the lack of authoritative figures and estimate~ for 
the strengths needed kept this construction mit of 
mines, according to a writer in Beton 11. Eisen! In 
1898 the Wiemelshauscn mine was the first obe to 
timber its ventilatillg shafts with concrete. The 
reinforced concrete is especially well adapted for 
ventilator funnels, as the concrete does not transmit 
the mine n·)ises as do the iron ventilators. Where 
earth pressure is very great reinforced concrete is far 
ahead of any other construction for timbering. To 
obtain final perfection, a strong false work is of 
necess.ity, as this has to sustain and resist all the 
forces till the concrete is hard and firm enough to 
take up the load. False work of iron construction, 
made of angle iron~ and I-beams is by far the best in 
spite of its greater cost. Lately it has been tried to 
use ready·malle reinforced concrete telllporary work 
in place of the iron. In the Ruhr district where the 
pressure is enormous and the earth shifts a good 
deal, the space between the ou ter moun tain wall and 
the inner shaft wall was tamped in concrete reinforced 
by iron and 01,1 rails. There is a rather interesting 
con3truction of a flushing chamber which is to store 
the material used for flushing the mine, and is in 
form of a bin. It consists of a storage space with 
funnel shaped exhaust, and the flushing chamber 
with washing plant. The chamber is 13 ft. high 
and topped by a concrete dome. To relieve 
the dome of pressure and at the same time 
get greater distribution of load, steel rails were 
built into walls for reinforcements. The tem
porary timbering of heavy oak tim bel' connected by 
iron bars was removed in circular rings so that nevcr 
more than 4 feet of shaft was without timbering. 
The thickness of the walls is 12 in. and is reinforced 
by double vertical and horizontal 0'3 in. round iron 
rods, the meshes of the network formed being 40 
sq. in. Numerous iron loops prevent breaking of 
reinforcement towards shaft side. The entire tim
bering is covered with a coat of water· proof mortar. 
A second interesting piece of work is the completion 
of supply·space in the Rheinelbe mine. On account 
of the poor condition of the earth (brittle slate) rein· 
forced concrete had to be used and the shaft had to 
be enclosed all round as the pressure was exerted 
from all sides. Even the temporary false work had 
to be made extra strong. The supports and uprights 
were let into the ground to depth of 12 in. and con
nected with the upper ceiling beams by clamps and 
pins. To prevent earth from pressmg against the 
walls of mine, separate timbers and snpports were 
used and a ,10uble temporary timber wall con
structed. When 1illing concrete the tim hering was 
removed for a distance of 4 ft. and tamped. Iron re
inforcements were led into the roof and to a short 
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distance into the sides of the mountain,' thus insur· 
ing great strength. Between the inside cham ber wall 
and outside shaft wall, a space 8 in. wide was left, 
so that in ease of possible settling of shaft the 
chaltlber would not be injured. Another construc· 
tion was that of a small sub-station platform, where 
only vertical pressure needed to be fignred. and rein
forcements were made accordingly."-Mining World, 
Jan. 14th, 1911, p. 62. (A. R) 

MISCELLANEOUS. 
PRODUCTS OF CRUDE PETROLEUlIL-" There are 

at present nine products, or classes of products, 
obtained from petl"Oleum. The names of these are 
given in the accompanying tabulation :-

Per cent. Amount 
Kind of prodnct. yield. Bbl. 

1. Kerosene 20'50 15,000,000 
2. Lubricating oils of all 

kinds, induding greases 10'00 7,000,000 
3, Naphthas, all grades ., 15'00 11,250,000 
4. Gas oil, used for enriching 

water gas in large cities 30'00 22,000,000 
5. Paraffin wax 1'50 1,125,000 
6. Roofing piteh 2'50 1,875,000 
7. Paving pitch and road-

making oils 2'00 1,500,000 
tons. 

8. Coke ... 3'00 .300,000 
bbl. 

9. Fuel oil 14'00 . 1,050,000 

98'50 
Loss in manufacturing 1.50 

Total... ... 100'00 
together with Lhe yield of each class in percentages 
and the total producLion in the United States for 
1909, stated in barrels."-Joumal of the Society of 
Chemical IndustJ·y.-Australian Mining and En
gineering Review, Dec. 5, 1910, p. 123. (A. R.) 

LIQUID FUEL ]lOR AEnONAUTICS.-Aviation is' 
9nly made possible with the aid of petl"Oleum pro
ducts, so that it is largely in the control of the 
petroleum industrialists, who should endeavour still 
further to improve their products. Motor fuel 
should be chemically pnre, of the lowest possible 
specific gravity, of the highest possible heat produc
tivity, free of constituents with a high boiling point, 
,and should not deposit any soot in the mechanism. 
The higher the heating power the smaller the cylin
der of the motor. The specific gravity and heat 
productivity are inter-related. The lower the former 
the higher the latter, and theaeromobile can travelfur
ther in proportion as its fuel excels in these respects. 
The new petroleum pr"oduct, aerohenzine, is of ex
ceptional value. Its specific gravity sliould be 0'620 
to 0'590; or alternath·ely it should boil with 
the heat of the hand. Its specific gravity must be 
under that of benzine, its heat prod ucti vity over 
that of benzine, and should be distinguishe~ by these 
lightest hydro·carbons, which in the proceRs of pro
ducing benzin~ evaporate and are lost. The lower 
,its specific gravity the purer it is; and the higher 
i1<s heat productivity' the more power it will develop' 
in the motor cylinders. The use of aerobenzine will 
reduce the weight of the motors, simplify their con-
struction, and lessen their cost. , 
. Aerobenzine must be kept in thick-walled her

in'etieally-sealed vessels that can stand great pres
sur~. It may be used for refrigeration,and illumi
nation.It, is considered ·that in the summer 'the 

-petroleum loses its aero benzine and part of ' 
zine by evaporatioon n the way between the ,~tlhben. 
the factory, so that condensers and refrio- e and 
should be constructed near the derricks. If~rators 
seen that valuable material is now being losta? be 
the I!ght ~aikop oil in the open reservoirs rOlO 
RefrigeratIOn should be employed' in the proc there. 

A remarkable recommendation for aerobss .. 
besides its high market value to the produ enzl~e 
that its production constitutes a safeguard acer~ IS 
fire; for the gaseous hydro·carbons usuall raln~t 
Russian distilleries, issuing from the 'factory Yapost In 
tus and mixing with the atmosphere mak para· 
explosive mixture ea~ily ignited, whereas thei e an 
ture w~u~d obviate this risk.-E. DE HAUTPI~~a~ 
The M7mng Journal, Jan. 21, 1911, p. 64. (R. A.) 

FIRST AID TO INJURED IN MINING ACCIDENTS 
"Sir H. H, Cunynghame, K.C.B" Under Secret~
at the Home Offi.c~, in response, to an enquiry, a:JI 
as the result .of VISIts he ha~ paid to a considerable 
nun.lber of mlIles and. qua!l'les, has ~rawn up the fol. 
lowillg recommendatIOns 10 connectIOn with mini 
acciden ts. ng 

The form of first·aid box for the treatment of 
simple cuts which I would suggest is as follows : __ 

For fiv~ men, the si.ze of the box is 5 x 3~ x 1~ in, . 
made of tlll, WIth a. hd or c<?"er. It contains a 2 oz: 

,bottle labelled" pOlson," With a cork which has been 
dipped i~ n~elte~, P!1raff!n wax. .An?ther bottle 
labelled pOison, 210. 11Igh, by g III. III diameter 
contains a dozen pellets each about ~ in. diameter' 
containing sal t, one· third of a grain of perchlorid~ 
of mercury and any substance, such as a trace of 
gum, to b10d the material together. In fact the 
perchloride of mercury may be made into so'luble 
pills or pellets by any practicable method. 
. The b.ox also contains a paller package, 1~ in. x 2 
10. X 3~ 10., of tufts of blue wool which have been 
rendcred antiseptic by means of perchloride of mer. 
cury and zinc in the usual manner. l\.e box further 
contains a piece of pink boric lint, 6 in, x 8 in., folded 
in fonr, and put into a separate envelope jnst the 
size of the box, six or eight safety pins, and a small 
pair of scissors. 
, In a small tin pill-box, 11 in. in diameter, is con· 
tained a roll of adhesive indiarubber plaster, 2 yards 
long by 1 in. wide, of the kind usually employed by 
surgeons. Finally, there are about 12 yards of good 
tape 1 in. wide. 

The.method of use is as follows :-First put one of 
the mercury pills into the 2 oz. bottle, fill up with 
water, and shake till dissolved. This makes a solu· 
tion of strength about 1 in 3,000. With this wash 
the cut well. The salt will have the effect of pre· 
venting the solution from smarting. 

It i~ an interesting fact that if even a little bahy's 
wound is washed with weak salt and water, the child 
feels no smart and will not shrink. The smarting 
caused by the u'se of' ordinary water is d ne, I believe, 
to the fact that the non-saline water passes byendos· 
mosis into the tissue and swells it, whereas salted 
water or sali va, being more akin to the liquids of the 
body, has no such eff'ect. This is the reason wh?: ~ 
cut does not smart if sncked, as it does if was lea 
with water. The auiount of salt necessary to add, to 
water in order to pro'iluce a liquid of the sallie denSity 
as blood -serum is U '8fi%. 

As soon as the cut has been washed it should he 
dried with another tuft of blue wool, and both tU!ti 
thrown away. On no account should a handkerclne 
or any other rag be brought near the cnt. If the 
cut yawns, its edges 'may be brought together and 
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APril 19 _--------------,...---------------------d by a bit of the sticky adhesive plaster '(elec-
se?l!re s often use a bit of rub bel' tape for the pur· 
trlCljJl This tape will adhe:'e uPQn a cut if the blood 
pos~i ed off. and the tare qnickly put on and held 
htl 'a httle time. Once It lu!s stuck, w~t <?n the top 
f°!jl not affect it. Then a pIeCe uf bonc hnt should 
WI t anrl put on the wound and fixed in place with 
be cI~r three bits of adhesive plaster. Finally, the 
ti"o c should be bound up with. a bit of tape and 
pac red by a ,qltfety-pin, and then the man mlty 
rl~:Cll~ his' pick Itgain. In two days the wound should 
I examined and re-dressed; but most sumll cut~ 
)~ll be well in thltt time. The great thing to re
w~01ber is that everything-tools, clothes, handker
ni iefs and skin, are all full of microbes, nnd cause 
c '~unds to fester. The object to be obtained is to 
"oison the microbes a!ld then shut up the wound in 
;n anti-microbe dressmg. 
, These cases can be got from Mr. Jacobson, the 
auent for the Draegar rescue apparatus, 70, Shoe 
L"ane London, E.C. 
Th~ above quantities of contents of the box can, 

of conrse, be increased. .Thus, for 100 men a. box 
containing about ten tI~:nes the aboye·mentIOned 

Ilantities would be sufficIent. 
'1 The box is also good for domestic use or for fac
tories stables or other places. For home use, if 
perchioride of mercury is considered dangerous, 
pellets of.permltnganate of potash may be used-but 
it is not so ell'ective as perchloride of mercnry."
Jl'onal1dCoal Trades Review, Feb. 17,1911, p. 243. 
(A. R.) 

TRANSVAAL TOBACCO. - Three bundles of 
" hriO'ht" tobacco leaves in good condition were 8n b
mitt;d in Febrnary, 1910, to the Imperiltl Institute, 
London, by the Department of Agriculture, Trans
vaal, and were fonnd on analysis to give the follmdng 
results :.-

Moisture ... 
Nicotine .... 
Total Nitrogen 
Ash 

Per cent. 
6'9 
1'2 
1'6 
7'5 

The ash 011 analysis was found to consist chiefly 
01:-

Per cent. 
27'87 
0'27 

21'98 
10'69 
2.35 
0.17 

Bulletin of the Imperial Institute, viii, 4, 404, 1910. 
(J.A. W.) 

A NEW CAPE THERMAL CHALYBEATE SPRING.
In 1906 boring for oil was started in the neighbour
hood of Port Elizabeth, but on the 29th May, 1909, 
at a depth of 3,400 ft. a spring of hot water was 
~trnck. Boring was stopped at 3.460 ft. and the 
spring was found to yield 250,000 gltllons per diem at 
a ~emperatnre of 128'5° F., the chemical composition 
bemg: 

Sodium Chloride, N'tCI. ... 
~fagnesium Sulphate, MgSO. 

Do. Carhnnate, MgC03 
Calcium Carbonate, CaCO'l 
Iron Bicarbonate ... ' 
Alumina, Al20 3 
Silica, SiO~ 

gr. per gal. 
25'71 

307 
2'10 
2'06 
1'66 
0'02 
1'60 

Gases in solution, analyzed by Sir James Dewar, 
were found to consist of : 

Carbon Dioxide, CO2 3'43% 
Oxygen, O2 '''. 11'54% 
Nz, H 2, He., Ne. 85'03% 

In 1,000,000 parts of gas from Zwartkops the 
hyflrogen, helium and neon are 741 parts, while at 
King's 'Well, Bath, England, they form 1,516 parts of 
the gas in solution. The amount of ferrens car
honate at first seemed to vary frum 0'9 to ·3'78 gr. 
per gallon, but now seems to remain constant at 
1'7 gr. per gallon. HzS has also been noticed, but 
other springs were tapped in the course of the work, 
some of which reach the surface outside the casing, 
and it seems most probahle that the gas in question 
comes from one of these. As a tltble water when 
charged with CO2 the water of the spring is very 
palatable, and baths have been erected so as to take 
advantage of the medicinltl qualities of the waters.
The S07tth Aj1'il!an J O'lt1'nal of Science, Vol. VII., 5, 
202, March 1911.- (J. A. W.) 

Reviews and New Books. 

( We shall be pleased to review any Scientific or Tech· 
nical fVo1'k sent to 7lS for that purpose.) 

Lafar, Franz. Technical Mycoiogy. Vol. 2. 
Enmycetic Fermentation. 8vo, pp. 568. C. G1·iJlin. 
Net 24s. 

Hill, Claude W. Electric Cmne Construction. 
SyO, pp. :334. C. G1'iffin. Net 25s. 

Camphell, M. ContribuLions to Economic Geology. 
Part 2, Mineral Fnels. (U. S. Geological Survey 
Bulletin 381), 24 Plates. 8"0. Fp. 559. W. Wesley. 
Net lOs. 

Duffield, W. G. The Effect of Pressure Upon Arc 
Spectra. No.3, Silver, 4,000 to 4,600. No. 4,600. 
No.4, Gold. 'Yith 4 Plates. 4to, sd. Dulctu. Net. 
2L6~ . 

Hayes, C. and Lindgren, W. Contributions to 
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Metals, except j;'nel. (U. S. Geol. Survey Bulletin 
4:10). 14 Plates and Engmvings. 8vo. pp. 653. W. 
Wesley. Net 6s. 

Rice, G. The Explosibility of Coal Dust. (U. S. 
Geol. Survey Bulletin 433)'. 16 Plates and Engrav
ings. 8vo, pp. 234. W. Wesley. Net 48. 
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Damp. llid. . 

Fowler, Gilhert J. An Introdu!'tion to Bacterio
logical and Enzyme Chemistry. Cr 8vo, pp. 336. 
E. Arnold. Net 7s. 6d. 

O'Shea, L. T. Elementary Chemiiiltry for Coal
Mining Students. 8vo, pp. 332. Longmans. Net 
6s. 

Duncan, W. Galloway. The Modern Motor Car; 
its Management, Mechanism, and Maintenance. 
Illustrated. Cr 8vo, pp. 124. C. Lockwood. Net 
2s.6d. 

Senter, G. Outlines of Physical Chemistry. 2n'd 
Edition, revised. Cr 8vo, pp, 406. lYJethuen. 58, 

Jackson, William. Dictionary of English and 
Spanish 'l'e-chnical and Commerc.ial Terms nsed 
principally in the Iron, Steel, Hardware and Engi
neering Trades. l2mo, pp. 164. Spon. Net 2s. 6d. 

Horner, D. \V. \Veather Instruments and How 
to Use Them. Cr' 8vo. sewed, pp. 48. Witherby. 
Net 6d. 

Callendar, H. L. and Moss H. On the Ahsolute 
Expansion of Mercury. .4to, sd. Dulau. Net 2s. 
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Hilditch, T. P. A Concise History of Chemistry. 
Cr 8vo, pp. 2i4. JJlethucn. 2s. 6d. 

Sherman, H. C. Chemistry of Food and Nutri
tion. Cr 8vo. Macmillan. Net 6s. 6d. 

Tutton, A . .E. H. Clystals. (The Internal Scien
tific Series). Cr 8vo, pp. 312; K. Paul. 5s.· 

Moor, C. G. ami Partridge, William. Aids to 
Bacteriology. 2nd Edition. (The Student's Series)". 
12mo. Ba'ittic1·C. Net 3s. 6d." sewell Net :3s. 

Abstracts of Patent Applications. 

(C.) 22/11. William Watts Bonson. Process for 
dry ore separation. 13.1.11. 

This application relates to It process of dry ore 
separation, which consists of delivering the mass to 
a moving surface with air pressure thence through, 
then forming a bed of ore (mineral) which is main
tained while the varying percentage of mineral 
is being delivered on this bed and drawn ofl" as 
collected. 

As a method of achieving this process, an 
appartus is !Iescribed consisting of a reciprocating 
table, floored with a fine mesh to allow the air to be 
distribnted and pas~ed throu*h the mass and pro
vided with ding-onal slots O\'er which the gangne is 
passed while the mineral is le!1 towards a series of 
gates in which the ore oed referred to, is formed by 
retardation. 
(C.) 23/11. Wiiliam Watts Bonson. Improve

ments in dry ore separators. 13.1.11. 
,This application should be taken in conjunction 

with No. 22/11, hy the same applicant. The former 
application is for the process of maintaining an ore 
bed in the dry separation of ore from gangne, 
whereas the present application relates to a parti
cular device based on the same principle. 

The devicp. similarly consists of a reciprocating 
table, floored with tine mesh fabric to distribute air 
pressure froln beneath 11\1(1 providing parallel 
diagon'11 slots, snper.impose!1 at an angle; the upper 
series to gui!le the gangne to tbe tail of the table amI 
the lower series to guide the ore to ' longitndinal 
di\'isioq, consisting of gates wherein is maintained 
an ore bed from the bottom of which the pure con· 
centrated ore is drawn at the same rate that it is 
collected, and thereby maintaining an efficient 
separation. . 

(C.) 31/11. Eduardo Jose Maria Madero. Novel 
rotary engine. 19.1.11. 

This relates to a form of rotary engine to be dri ven 
by a working fluid. It consists essentially of a plug 
or piston runuing in a circular path and transferring 
its motion to the driving sbaft oy an arm. A syste\ll 
of leverR operate gates which divide the circular path 
of the piston in two and also valves which serve to 
admit and exhaust the working flnid. 
(C.) 35/11. Jacobus Jan Willem Hendrik van der 

Toorn. A process for the extraction of gold 
from clay. 21.1.11. 

This applicati.on relates to a process for extracting 
gold from clay, and is intenrled to prevent losses that 
ocmH when snch material is treated with water. 

The applicant claims that" by kneedinl\" and beating 
this clay, stone·like lumps are obtained, which may 
be broken up and the gold extracted. 
(C.) 48/11. Frederick Ringrosp. Improvements in 

automatic lubricators, ~7.1.1l\ 

This ap~lication ref~rs to ~n automatic lubricat 
arranged III connectIOn WIth a mixinrr tank for 
mixing graphite or. other solid lubricant ~ith liq ?dr 
lubricant. UI 

(~.) 66/11. Lewis Condict Bayles. Improve. 
ments in combine(l throttle valves and oil 
3.2. 11. ers. 

. This is a device ~or :ulrnitting a .small qnantity of 
0111,0 a steam or air pipe at each tune of openina' tl 
supply cock. b Ie 

(C.) 169/10. Frederick Jol~nson Knight. Improve. 
ments in the preparatIOn of sodium cyani I 
I G.4.lO. ( e. 

This ref~rs to the preparation ~f sodium cyanide 
by the fUSIOn of a mIxture of sodlllm ferro.cyanide 
sodinm carbonate and carbon. ' 

(C.) 196/10, Tullio Bubola. Improvements in 
apparatus for electro-chemical treatment of 
ores. 28.4.10. 

This patent deals with an apparatus for the elec. 
tro·chemical treatment of ores ;-
. It. consis~s in acorn bit:ation of a \'at (coated 
Internally WIth non·conduetlllg material), to contain 
the ore and treatment 1i(jlIid, an electro!le plHced in 
the lower parL of the vat, movable rotl-:ike elcctrodeR 
depending into the upper part of the vat th~ 
lIlechanism required to move the upper elccL;o<le;; 
amI a few other details consistent with the workill~ 
of t.he apparatus. The elf'ctrode in the I)ottoln of 
the vat cOlJstitues the anode and the movable elec. 
trodeR in the npper part of the vat the cathode. 
The 80lution is injected below the til ter floor. ' 

The combination further inclndes the means for 
passing the electric current throngh the ore anrl 
liquid;in the vat, a precipitation box, and the meaus 
of circulating the solution. 
(C.) 202/10. Bertram Gray. ImplOvements in 

pipe linings. 29.4.10. 
This apfJlication consists of lining metal pipes with 

woven fabric treated with anti-corwsive substance, 
such as a bituminous composition. 
(C.) 632/10. Bertie Gray Moorcroft Edwards. An 

improv'emen t tappet. 24.12.10. 
This application is for improvements in tappet" 

fN' stamps consisting of two wedges armnged 
parallel with the stem. 

Selected Transvaal. Patent Applications. 

RELATING TO CHEMISTRY, METALLURGY AND 
_ MiNING. . 

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

(N.B.-In this list (P) means provisional specifica
tion, and (C) complete specification. The number 
'liven is that of the specification, the name that oj tlte 
rtpp(ir,ant, and the dnte that oj jilin.g.) 

(P.) 107/11. ,Josiah Phillips. Improvement~ in 
barrows. 17.2.18. . 

(P.) 109/11.: John Denyer. Improvement~ III 

furnaces for heating drills and the like. 20.2.ll'11Ie (P.) 110/11. George Warren (1), Joseph Grt» 
(2). Telescopic rock drill bar. 21.2.11. . rd 

(C.) Ill/II. Jacob Wilkinson (I), Albert Ed\~~l 
Payne (2). An improved apparatus for :egu!:~~ir. 
the pressure of the current ill an electriC CI 
lll.~.l~, -
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Selected Transvaal Patent Applicatons. 

UZ/l1. . Alexand~r Purser. A new.and 
. (P')ved device for regulatmg the flow of compressed 
11~lpro d the like. 22.2.11. . . 
Illr an 113/11. George Harold Leen~y. A ne\v and 
. (P')ved roofing for houses aud the hke. 22.2.11. 
UI(IT) 114/11. S.yd~ey ~uss.el.l Barr~~t. Improve-. 

t ill and relatm", to pIpe JOInts. w2.2.11.. 
men s L15/11. Charles William Dowsett. Device 

(P')aI'ntaining an even How of pulp from a centri-for III ' ~ . 
I pump. 2:l.2.11. . 

fUfr.) U6/11. Rob.ert Blyth (1), Thoma.s Con'.lolly 
7 improvements m means for protectmg mmers 

)~). dust produced in rock drilling, also applicable 
ron~her occupations. 23.2.11. 

to C) 117/11. Henry Bell. 1m provements in 
(te' hes for electrical mine signalling apparatus. 

HWI 
'732.1L 
~ (P.) U8/11. G. H. ~otl~erham (1), Vernon D. J. 
HOlLr (2). Segmental dIsk filter. 23.2.11. 

(C.) U9jll. Jehu Ren;y. In~provements per
t inin" to windin,&- and hauhng engmes. 24.2.11. 
a(C.)o 120/11. l1el'l~Jann Wolt. Impr~~ements. in 

the spraying matter m suspensIOn and m spraylllg 
IOzzles therefor. 24.2.11. . 
I (C.) 121/11. Marcellin Mallet (1), Joseph Hubert 
l'uthod (2); Improvements in or relating to blasting 
charf'es. 24.2.11. . 

(C~) 12-2/11. Henry Squarebrig Mackay. Pro
cess aud apparatus for extracting metals from their 
ores. 24.2. 11. . 

(p.) 123/11. Allan Tliomas Cocking (I). Kynoch, 
Ltd. (2). Improvements in and relating to the 
lIIanufacture of explosives. 24.2.11. 

(P.) 127/11. Alexander Edward Kressmann (1), 
.John Hart (2). Improvements applicable to acety-
lene lamps. 25.2.11. . 

(C.) 129/11. Fritz Deimel. An igniter acting 
Lhl'Ou<>h a spark produced by friction. 25.2.11. 

(C. r 130/11. Carl Nitschke. Telescopic lifting 
gear. 27.2.11. . 

(P.) I~I/l1. John Law Aymard (1), Arthur 
Payne (2). A new and improveu foot leg guard. 
~8.2.11. 

(P.) 132/11. Bertram Poidevin Richardson. Im
provementR in pipe and similar couplings. 28.2.11. 

(1'.) 133/11. Lewis Watkins. Pulp or tailings 
8eparator. 28.2: 11. 

(p.) 135/11. William Jamieson (1), Andrew 
Fmncois Brink (2). Improvements in spraying 
nozzles. 2.3.11. 

(C.) 138/11. Peter Mommertz (1), Gewerkschaft 
])eutscher Kaiser (2). Improvements in linings for 
pipes. 3.3.11. . . 
. (C.) 139/11. Peter Mommertz (1), Gewerkschaft 
~e~tscher ~aiser (2). Improvements in linings for 
dlBllltegratmg machines. 3.3.11. 

(1'.) 142/11. Edmond Ernest Johnson. Improve
ments in extracting metals from their ores, and 
apparatus therefor. 1.3.11. 
.. (C:) 143/11. Emil Schranz. Improvements in 
Jlggmg machines for separating minerals. 7.3.11. 

(C.) 144/11. Oscar Horace Schnller. Improve
lIlents in vibratory sifting machines: 7.3.11. 

(P.) 145/11. George Rodd. A:n adjustable 
BcraIer. 7.3.11. . 

\1'). 147/11. Charles Henry Wilkins (I),' James 
W, IIMIr (2). Improvements in rock drill chucks. .R!] . . . 

(P.; 148/11. Ge~': H. Rotherham (1), Vernon D. J. 
,Ho(pr (2). Seglilental revolving disc filtilr. 8.3.11. . 

.) 149/11. William York. A new and, improved 
.~e~l~d, instrument, or machine for s<looping or 

te gmg dams, drains, etc. 8.3.ll: 

(P.). 150/11. Samnel Alford. Impi'ovements in 
means'for consuming smoke applicable to domestic 
fire grates, the·furnaces of steam generators and the 
like. 9.3.11. ' 

(C.). 151/11. Emanuel Rosenberg (I), John 
Sedgwick Peck (2). Improvements in, braking in· 
duction motors. 10.3.11. 

(P.) 1.52/11. Edward James 'Rule (1), James 
Ferguson (2). Improvements in chucks or tool 
holders for rock drilling machines. 10.3.11. 

(C.) 153jl1. Hermann Georg Spengel. Improve-. 
ments in conveying apparatus. 10.3.11. 

(P.) 155/11. Hermann Stadler. Improvements 
in sifting apparatus. 14.3.11. 

(P.) 156/11. John Pitkethly Smith. Improve
ments in dust collecting attachments for rock-drilling 
machines. 15.3.11. . 

(P.) 157/ll. Arthur Dixon Arnold. Improve
ments in shaft and haulage rollers. 15.3.11. 

(P.) 158/11. Charles William Dowsett (1), Frank 
Gowyne Alfred Robert (2). Improvenients in tube 
mill linings. 16.3.11. 

(P.) 159/11. Martin 'Vagner. An improved 
apparatus for the spraying of solutions and the like. 
16.:3.11. 

(P.) 160/11. John van Nostrand Don. Improve
ments in settling apparatus. 17.3.11. 

(P.) 161/11. RiChard Nicholson (1), Carl Daven
port (2). Improvements in or relating to percnssi"e 
rock drills and the like. 17.3.11. 

(C.) 162/11. VicLorNightingal1. Improvements 
in electric cooking applianc.es and water heaters. 
17.3.11. 

(C.) 163/11. Harry Pauling. Improved elecLric 
furnace for treating gases. 17.3.ll. 

(P.) Hi4lll. Robert Allen. Improvement in 
drill heating furnaces. 23.3.11. 

(P.) 165/11. Alexander Bennett Ritchie. Im
provements appertaining to the bearings of cam 
shafts. 23.3. 11. 

(P.) 166/11. Alexander Bennett Ritchie. I~I
provements in means for fixing collars and the like 
npon shafts. 23.3.11. 

(P.) 167/11. Jacques Berthold Schlesinger. Im-
provements in rock drills. 23.3.11. . 

(P.) 168/11. Adolf Reichenberg. Pneumato· 
plane. 23.3.11. 

(C.) 169/11. Stewart 'Woodford Young. Fume 
destroying compo,ition. 24.3.11. 

(C.) 171/11. Jacobus Matthias Lofthouse (1) and 
Emily Rosalie Booty (2). Improved carburet tel' for 
air gases. 24.3.11. 

(C.) 172/11. Edmuud Seal Donisthorpe. Im
provements in or relating to apparatus for synchron
ising the .working of machinery. 24.3.11. 

(C.) 173/11. StephenWare(l)andCharlesWare 
(2). An improved rail joint and fish plate fastening 
therefor. 24.3.11. 

(C.) 174/11. Edward Macaulay. ·Improved 
method of and apparatus for reducing or nentralis
ing the noxiou. fumes resnlting from the combustion 
of nitro-glycerine explosives. 24.3.11. 
. (C.) 175/11. John Joseph Keppel (1) and Samuel 
Alexander Lyttle. (2). Improvements i)1 wire 
strainers. 24.3.11. . 

(P.) 176/11. Hans Charles Behr. Auxiliary 
operating rileans for eleetric hoists. 25.3.11. 

(P.) 177/11. Augustus Carron.· An improved 
process for separating the oils from the pitch of. tar. 
27.:3.11. 

(P.) 178/11.. Johannes Tobias. Engelbrecht. 
Automats pump. 27.3.11. 
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(P.) 179/11. Frank On~ra. Apparatus for pre· 
cipitation treatment of liqUId. 27.3.11. 

(P.) 180/11. Henry George A~lsebrook. Im
provements in respirators. 27.3.11. 

(P.) 181/11. William McFa:lan~ (1) and Thoma~ 
Harrison (2). Improvements III Jockeys or rope 
grips. 28.3.11. 

(P.) 182/11. Frederick Pattersen. (1) •. Thomas 
Evan James (2) and ,Yilliams Bradwin Varian. A 
device for the prevention of railway accidents 
through collisi~n of trains; ~he. automatic stopping 
of opposing trams; and the nngmg of alarm bells at 
level crossings or elsewhere. 28.3.11. '. 

(P). 183/11. John Kenneth Addie. Rope jockey. 
attachlllent. 30.3.11. 

(C.) 184/11. Thomas .Nogier. Apparatus for 
sterilizing water by means of the ultraviolet rays.· 

(C.) 185/11. Charles Fra,!cois (1). and A!fred 
Chapitel (2). Improvements m breakmg macillnes: 
31.3.11. 

(C.( 186/11. Clemens Graafi .. Improvements in 
a method and an apparatus for. extinguishing. fires. 
31.3.11. . 

(P.) 187/11. Hans Charles Behr .. Improvements 
relating to pneumatic stamps. :U.3.11. . . 

(P.) .188/11 .. George Kirby Chambers (1). Arthur 
Whitten Brown (2) alld .the British 'Vesting-house 
Electric and Manufacturing .Co ... Ltd. (3). Improve
ments in devices for controlling hoisting and haulage 
mechanism. 31.:~.11. 

(P.) 189/11. Detmar Eggers. A process for the 
extraction of metal from slime. 4.4.11. 

(P.) 190/11. William Worthy. An exhaust air 
system of damping the dust made by compressed air 
rock drills when drilling dry holes. 4.4.11. 

(P.) 191/11. John, Murdoch Skelley (1) and Rollo 
Bowman Ballantine (2). An improved apparatus for 
decreasing radiation from boilers and the like. 
4.4.11. ' 

(P.) 193/11. William Davies (1) and William 
Henry Hockiug. Extension Bar. 4.4.11. 

(P.) 194/11. James CatfOld. Improvements in 
ore concentrating apparatus. 5.4.11. 
- (P.). 195/11. James Esson (1) and Denis Frances 
Breslin (2): Improvement in respirators. 6.4.11. 

(P.) 196/11'. Alfred James Lake. Turbine wind 
motor. 6.4.11. 
· . (P.) 198/11. Harry August Stockman. An im
provement in the method of reiuforcing concrete. 
7.4:11. " 
· (C.) 2GO/l1. Matthew White (1) and JameA 
Henry White (2). Improvements in gas generating 
apparatus, 7.4.11. .. '. . 
· (C.) 202/11. Louis FrIedrIchs. A safety deVIce 
for val ves. moreparticu larly gascocks·. 7 4.1 L 
· (P.) 205/11. .Richard Rabbich .. An improv~d 
appliallce' for cleaning the surface and grooves m 
tram rails ,,,hile' cars are in motion. 8.4.11. 
· (C.) 206/11. William Hardie Cheyne (1) and 
George Richmond ·Ne~yburn. (2).' Improvements in 
or connected with .rapId actIOn of ste~m hammers. 
more especially. intended for use With tools for 
scaling qoile~ tubes. 8.4.11. 
· (P.) 207/U,' Harry Mercer. Acid resisting pipe. 
10.4.11., 

(P.) 208/11. Thomas Graham Mart.yn. Improve
merits. iri. or. relating' to: apparatus for: separating 
s'uspended'solids from.liquid or g~se~; mixed liquids 
from·each other afld.gases froll! lIqUIds: 11.4.11. 
.. (<D.).209/11. Edward; A .. Blanton. Impro'~e
ments in nut locks. 11.4.11. 
.: (P.) 210/U. J tinius . Ford' Cook.' .Device' -for 

separating ore. 11. 4.11. 

(P.) 213/11. . John Murdoch Skelley (1) Ron 
Bowman Ballantine (2) and Norman David' Pen 0 

(3). _ An improved apparatus or meanR of preVenti~Y 
radiation of heat from steam pipes. 12.4.11. g 

(P:) 214/11. ~~lliam. Fre~e:ick Keatingstock 
An Improved fertIhser. msectICIde and fun"ieid . 
13.4.11.. b e. 

(P.) 215/11. Charles Graham Stone. Improve_ 
ments in stamp mills. 13.4.11. 

(C.) 216/11. . Oscar Clarence·Beach (1) and Arthn 
. Judson Hodge (2). Improvements in disc pulver~ 
. Izers.. 13.4.11. 

Changes of Address. 

M embe?'s and Associates are requested to notify the 
Secretm'y immediately of any change in address 
otherwise it.is i'l'l~possible to .guarantee the delive?'Y oj 
Journals'or Nottces. The Secretm'y should be notified 
of non-receipt of Jo_urnals and Notices at once, 

ADAMSON. R.. l/o Rhodesia;' c/o ,Yo M. Thomson 
Esq:. Earnsclifi·e. Hamilton. Scotland. • 

BALL. H. 3 .• l/o Montreal. Canada; c/o Standard 
Bank of South Africa;1O, Clements Lane. Lon-
don. E.C. . 

BAUMANN, M .• l/o Shanknrn Mine. Rhodesia; c/ol{, 
R. Hollins. Esq .• 25 Austin Friars; London. E.C. 

BOLITHO. E. J .• l/o Nigel.; 'l'ebekwe Mines. Selukwe 
Rhodesia. • 

BRADI:'oIG. T .• l/o Gwanda; The Whittaker Mine. P. 
O. Kimberley Reefs. Mazoe. Rhodesia. 

BRANFORD. E. 'Y.. l/o Lonely Mine. Rhodesia' 
'Yoodbridge. Sufi'olk, England. • 

CELLIER •• T. S .• l/o Nigel; P.' O. Box 662. Johall
nesbur". . 

CHmILEY, "'W. B .• l/o Beira; Northern Mines. Law. 
leI'S. W. Australia. 

COOMBE.·:tIL H., l/o Randfontein ; Gcivt. Gold Min
ing Areas (Modderfontein) Cons. Ltd .• P. O .. Box 
28. Brakpan. 

GILBERT; T. W .• l/o WiJ-terberg; New Heriot. G. 
M. Co. (Survey Dept.). P. O. Box 10. Cleveland. 

GRAHAlI'I; H. W .• · l/o LO'ndon; P. O. Box 1.155. 
Johannesburg. . 

HOLMAN.·B. W., to Simmer and Jack Proprietary 
·Mines. P. O. Box 192. Germiston. 

LEA. 'Y .• l/o J ohaunesburg ; Cornelia Colliery. Yil-
. joen's Drift; 'O:R.C'. .. . 
LESLIE; H. ·M .• l/o S. Indla; c/o G. DICkson. Esq" 2 • 

. Caledonian Mansions. Glasgow, 'V .• Scotland. 
MARQUARD. ,J. D .• I/o Rose Deep. Ltd.; Inspector 

of Mines Office, Boksburg .. 
MARTYN. T. GRAHAM; l/o New Primrose G. M. C?; 

The New Unified Mine;' P. '0. Box 5. Maram· 
burg. . '. . . 

PARRY •. C. F .• l/o Siiniller and Jack ProprIetary 
Mines; Sub-Nigel G. M, Co .• Nigel. 

PHILLIPS,F. D .• l/o. Germiston;. Bwlc~I ~. S. 0 .• 
. Breconshire;'South Wales. Great Bn~alll. . 
SCAER. V. E.. l/o Bulawayo ;. Arcturus Milles. Salis-

bury, Rhodesia. . . 
SEEAR, H. E.., l/o Umsweswe; The Owl Mme, 

. Gatooma RhodeSia. . 1 II 

STACPOOI,E. A; R; l/o Johannesburg; The D.llrd~. 
Roodepoort Deep. Lt,l., P. O. Box 110. 1.00 

. poort·, .. - . . j 

STRANGE; ·E.' H.; 'l/o, Denver; City Hotel, YIC.Ol', 
Colo .• U; S;,A. ." - "..' . df tein 

TENNANT, A.·.·l/o 'Roodepoort·;.South R!!-n on 
Deep. Ltd., P,' O.Box 176. Randfonteill. 
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