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Annual General Meeting. 
June 17, 1911. 

'fhe Annual General Meeting of the Society 
was held in the Lecture Theatre of the South 
African School of Mines, on Saturday evening, 
June 17th, Dr. James Moil' (President) in the 
chair. There w~re also present :-

49 Members: Messrs. W. R. Dowling, R. 
Allen, K. L. Graham, Tom Johnson, E. J. 
Laschinger, J. E. Thomas, Prof. J. A. Wilkinson, 
A. Whitby, James Littlejohn, W. A. Caldec6tt, 
R G. Bevington. A. McA. Johnston (Members 
of Council), S. Beaton, W Broom, M. H. Coombe, 
A. J. Cotter, W. M'. Coulter, J. M. Dixon, A. L. 
Edwards, n. Gascoyne, James Gray, B. C. 
Gullachsen, J. H. Harris, J. M. L. Henry, A. 
Heymann, C. B. Hilliard, A. J. Johnson, H. Lea, 
L. Marks, T. Graham Martyn, P. T. Morrisby, 
:JI. T. Murray, H. S. Potter, E. Roberts, D. 
Uobertson, O. D. Ross, F. W. Rush, A. H. Scarf, 
S. Shlom, J. Simpson, B. C. T. Solly, A. R. 
Stacpoole J. A. Taylor, A. Thomas, O. Tonnesen, 
C. Toombs, J. T. Triggs, and A. Wilkinson. 

14 Associates and Students: A. R. Adams 
C. J. Crocker, C: A. Damant, M. Dennehy, H. J: 
Filmer, P. H. Grumitt, B. W. Holman, A. King, 
O. F. Matthews, F. J. Pooler, H.· Stadler, D. J. 
Thomas, J. Thorlund, and P. A. Tucker. 

14 Visitors, and Fred. Rowland, Secretary. 
Th.e minutes of the previous monthly meeting, 

'lS prmted in the May Journal, were confirmed. 

NEW MEMBERS. 

M~ssrs .. H. A. White and E. J. Laschinger were 
appomted sCl'utineers, and after their scrutiny 
of the ballot papers, the President announced 
that .the candidateR for membership had been 
unalllmously elected, as follows :-
ALLEN, ARTHUR' WATTS, lVI<A., M.I.M.M., 

Ct;llapin\, via Paso del Cerro, Departmento de 
RIvera, Uraguay, S. America. Metallurgist. 

THOMPSON, R. REGINALD, A.I.M.M., M.I.M.E., 
Portland House, Jesmond Road Ne\\'castle·on· 
Tyne. ' 

WARTENWEILER, FRED, A.I.M.M., Messrs. 'H. 
Eckstein ,~ Co., P. O. Box 2476', Johannesburg. 
MetallurgIst. (Transfer ft'om Associate Roll.) 

WUNSC~, ARTHUR FREDERICK 'VILH~;LlIf, Lebong 
Soeht" Sumatra, Dutch East Indies. Minin" 
Engineering Student. '" 

THE ANNUAL REPORT OF THE 
COU~CIL. 

The Secretary read the Annual Report of 
the Council, as follows :-

It is with a considerable feeling of satisfaction 
that- your Council brings forward its Annual 
Report on the scientific and other actiVIties of 
the Society during the past year. 

The financial statement accompanying this 
Report reveals a very satisfactory position. The 
reven.ue, excep.tionally high last year, is again 
practICally mamtained this year. It will be 
noticed .that . for the first time in its history, 
.the ,SOCiety IS enabled to show amongst its 
receIpts a small amount for interest on funds 
which have been placed on fixed deposit. The 
expenditure, including depreciation with the 
exception of the Journal, shows a 'decrease 
~bout £7,5. The Journal, however, despite an 
lllcreased revenue from advertisements and 
subscriptions, shows an increased cost of about 
£310. This is mainly due to an increase of 188 
pages, 50 of which were pages of abstracts. 
Some portion of the increased cost is un
doub~edly due to the greater use, by members, 
of .dlagml~s ~nd photographs for illustrating 
theu' cont1'lbuhons (there being an increase of 
67 illustrations ,over the previous year's J01trnals) 
and to the large amount of tabular matter 
printed during the past year. It will be seen 
fro~ t~e foregoing that the Council, through its 
Edltonal and Publications, Committee, has done 
a great deal towards giving members in the 
abstract columns, partl-cularly those who have not 
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the opportunity or advantage of consulting the 
technical literature of the day, the most useful 
articles on the methods and latest practice in 
chemistry, metallurgy and mining both here and 
elsewhere. 

The largely increased cost of the .lour·nal and 
the practice, inaugurated last year, of writing off 
the books over £~OO in depreciation' of the value 
of the stock of Transactions and office furniture, 
makes the statement show an apparent loss on 
the year's work of £195 6s. 'fhis loss is 
merely a book entry-as the stock of transactions 
remains a large one, and if it became necessary 
at any time to reprint' anyone of the past 
volumes, it would entail a cost considerably 
more than £530,at which sum the whole of 
the eleven volumes issued to date now stand in 
the books. 

The Balance Sheet does not call for any special 
comment except that it will be seen that our 
liabilities are amply covered by our cash assets. 
In addition to the Bank Balance of £180 9s. 9d., 
there is £400 on Fixed Deposit with the 
African Banking Corporatio:J, and £300 in the 
Post Office Savings Bank, together with the 
accrued interest. The amount due by Sundry 
Debtors is principally for advertisements, which 
will be collected during the current month. 

During the. year 90 Members, 78 Associates 
and 42 Students were electeri and admitted, 8 of 
the ncw Members having been Associates trans
ferred to Membership, whilst 6 Students were 
tran'sferred to the Associate roll. 

The rf1signations of 15 Members.5 Associates 
and 1 Student have been accepted with regret, 
and· the loss by death has been 8 Members R.nd 
4 Associates, as follows ;-.-

Messrs. J. S. Fisher, A. H. Hartley, Dr. M. 
Klein, D. Murdoch, W. D. Morton, F. B. Ogle, 
C. E. Rusden, J. R. Streeter (Members), and 
D. W. Greig and C. C. Marshall (Associates). 
Whilst this report was being written ne\\s came 
to hand of the regrettable death of two 
Associates, Mr. Horace Weldon, lately Chief 
Inspector of Mines of the Transvaal, and Mr. 
H. G. Roake, who was.killed on the 14th inst. 
by an accident on the Geldenhuis Deep Mine. 

As adumbrated in the last Annual Report the 
case of those members whose subscriptions are in 
arrear for two years and more, has been the 
subject of special consideration by the Finance 
Committee.. Endeavours to collect the arrears 
during thc pa'st year having for the most part 
proved useless, it has become necessary to strike 
off the roll no less than 87 Members, 83 
Associates and 38 Students. With regard to 
the latter it must be explained, that at the end of 
the financial year, all studellts have to renew 
their applications in accordance with the rules, 

and that of. the 60 Students on the roll at th 
last annual meeting, the 38 Students mentione~ 
ab,?ve failed to comply _ with the rule and have 
consequently been struck off. It is hoped that 
in future years it will not be necessary to adopt 
mch rigorous measures, but this year your 
Council felt that. it is useless to keep a roll 
fictitiously inflated with thp. names of these 
defaulters and to continue to incur the expense 
of circulars, postages, etc. Even with the loss 
of these 208 names it is very satisfactory to find 
that the total number at present on the roll is 
1,177 or 121 more than the previou~ highest 
membership of 1,056 in June, 1907. Although 
the roll to date shows thereby a reduction of 
47 in the total membership from that returned 
last year, the Society is now in a very sound 
position. 

A list of members is now in the printers' 
hands and will be issued shortly. 

The usual tables of membership are given 
herewith. 

During the past year there were held twelve 
ordinary general meetings, and one extra general 
meeting to cope with the amount of discussion 
which had accumulated. 

The following is a list of the papers submitted 
during the year ;--
July, 1910.--'fhe President's' (Dr. J. Moir) 

Inaugural Address. 
"N otes on Precipitation," by Mr. F. D. 

Phillips. 
August, 1910. -- "The Efficiency of Labour 

Underground." by Mr. T. Johnson~ 
"Ventilation and Health Cond itions of the 

Mines of the Witwatersrand, with Sj)ecial 
Reference to the Ventilation System of 
the East Rand Proprietary Mines, Ltd.," 
by Mr. S. Penlerick. 

. September, 1910.--"The Distribution of Pulp 
for Tube Milling," by Mr. G. A. Robertson 

" Notes on Battery Practice," by Mr. A. R. 
Stacpoole. 

October, )910.--" New Method of Lighting 
Fuse" (Note),. by Mr. E. M. West(lll. 

" The Classification of Tailing Pulp prior to 
Cyaniding," by Mr. E. H. Johnson. 

" Notes on the Occurrence and Concentra
tion of Tin Ores," by Mr. C. ]<', Thomas. 

November, 1.910 . .......:." Cheesa Sticks" (Note), by 
Mr. W. Cullen. 

" The Shrinkage Method of Stoping at the 
Ferreira Gold Mine," by Mr. G. Hildick 
Smith. 

December, 1910 .. _" A Plea for Uniform Time 
on the Rand" (Note), by Mr. W. M. 
Butler. 

" Danger of Explosions in Amalgam Barrels" 
(Note), by Ml'. W. R. Dowling. 
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-
.lnne, .lnne, June, .Tune, .June, June, June, June, JUlle, .June, June, ,June, .June, JUlie, June, 
lsn5. lsnu. lsn •. 189S. lS99. 1!J02. 1m3. 1904. 1905. 1906. 190i. 19U5. 1909. 1910. 1911. --------- ----- ---- ----------------------- --- --

Honlllembe\'s 5 .5 {i S '14 9 la IS IS 16 17 IS 21 22 20 
Life memhers - 1 I 1 1 I 1 2 :~ 4 7 7 S 9 9 
j)1emhers ... 49 81 101 19; 2S1 291 441 6a9 6S0 6S0 6S:~ 618 6ilO nl 711 
Associates ... - - - 180 23S 243 2S1 ;~3S 321 il14 a42 357 342 402 3S0 
Students ... - - - - - - - 4 S 4 7 IS 20 60 57 

---- ----------- ---- ---- --- ------------ --------- ---- --
54 S7 107 ilS6 534 544- 736 1,001 1,030 I,OIS 1,056 ! 1,01S 1,021 1,224- 1,177 

TABLE II. 

l\JE;\IBERS. 

DlSTllLDUTIO". 
H()I1()I':tl'Y· Life. 

Transvaal CWitwatersr:uHl) :{ 2 
Do. (outside districts) 2 -

Rhodesia ... . .. - . 1 
Cape Colony, O.R.C., and 

Natal 1 -
British E~;t & 'W~~t, Gern;;~n 

S. 'V. & POrL. E. Africa ... - -
British Isles .. , ." 10 il 
Australasia ... ... - 1 
Dominion of Canada ... -- -
India and BUl'llla .. , ... - -
Europe ... ." ... - -
United States of AllIcricn ... 4 1 
Centrnl and South AllIerica - -
Mexico .. , ... - -
Dutch East Indies ... - -
Chil).a, Japan and KOlea ... - -
Federated Malay StnteM ... - I 
Addresses 'Van ted .. -- -
---------------- -------------

TOTAL ... 20 9 

"Notes on the Matte Assay," by Mr. L. J. 
Wilmoth. 

J a'nuary, 1911.-Stationary Amalgam Plates in 
Tube Mill Plants" (Note), by. Mr. W. R. 
Dowling. 

"World's Glycerine Supply" (Note), by Mr. 
W. Cullen. 

"A Grinding Machine for Zinc Cutting 
Tools" (Note), by Mr. H. Brazier. 

"Native Food Supplies and Their Quality," 
by Mr. F. W. Watson. 

"The Mine Dust Problem," by Dr. L. J. 
Aymard. 

February, 1911.--Address by Sir W. Preece. 
" Profit per Fathom," by Mr. R. E. Sawyer. 
"Practical Notes on Coal," by Mr. M. Dodd. 
"Faulting Phenomena in Rand Mines, by 
. Mr. G, H. Beatty. 

March, 1911. - "Amalgamation of Gold III 

Banlret Qret by Mr. W, E. Dowling. 

I ASSOCIA'I'ES. STUDE"'!'S. TOTAL. 
Or<1imtry. 

446 190 M) 690 
42 29 2 75 
82 40 1 124 

S 2 1 12 

I 
a I 6 - 9 

47 21 2 S:~ 

I 
10 20 - 40 
1 1 -v 2 
I 7 - 8 
4 5 - 9 

22 24 - 51 
:3 2 - i) 

4 S - 12' 
21) 5 - 25 
a 4 - .7 

- - - 1 
15 7 2 24 

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

ill :~so :')7 1,1/7 

" Air Lift Agitation of Slime Pulp," by Mr. 
R. Allen. 

April, 1911.-" 'l'he Assay of Used Plun:bago 
Crucibles for Gold," by Mr. John Watson, 

"Future Economies in Rand Reduction 
Plants," by Mr. C. O. Schmitt. 

May, 1911.-" Some Aspects of Mine Ventilation, 
and Earth Temperatures," by Messrs. J. 
Whitehouse and W. L. Wotherspoon. 

June, 1911.·-"The Testing of Transvaal Coals," 
by Mr. M. T. Murray. . 

In all 20 original papers were submitted to the 
Society, as well as an unusually numerous and 
varied supply of smaller notes on matters of local 
interest. This is slightly less than the average 
of recent years, yet in spite of this shrinkage in 
the number of contributions, our Proceedings 
continue to increase in bulk. The printed 
.To'Urnq.l indeed shows the alto~ether ~xtra," 
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ordinary increase of over' 40% compared with 
last year's. 

The Council is pleased to point out that the 
.educative practice, not the least of the Society's 
varied activities, of holding visits and excursions 
has been resumed, and the following mines were 
visited :-City Deep, Ltd., Simmer and Jack 
Proprietary Mines, Ltd., Crown Mines, Ltd., and 
the Roodepoort United Main Reef G. M. Co., 
Ltd. The Conncil would like to express here its 

'appreciation of the courtesy and the almost 
embarrassing hospitality of the authorities on 
these occasions. These ocular demonstrations so 
easy to "to be understanded of the people" are 
of extreme value to mining industry. ' 

A matter in which your Council takes parti 
cular pride is that of having taken the lead in 
helping that valuable institution-the Seymour 
Memorial Library-out of the impasse into 
which it had fallen, chiefly for lack of funds. In 
addition to su~cribing £25 per year with a 
promise of further financial help, we were able 
with the assistance of sister bodies to secure the 
appointment of an active and enthusi.astic com
mittee, on. which the subscribing Technical 
Societies are now represented. The value of such 
a library as this is, of course dependent on its 
being well supp},ied with the latest scientific and 
technical literature and books, and for th is purpose 
a ·considerable sum of money is necessary. The 
local societies, sensible of its advantages to their 
members and to the many unattached and inde
pendent workers and investigators in science' on 
the 'Vitwatersrand, .voluntarily opened a sub
scription, to which the Chamber of Mines and 
the Council of Education have since given liberal 
donations. The Government, which it was hoped 
would sub~cribe on the pound for pound principle, 
despite an eloquent appeal by "our member," 
Dr. Macaulay, to whom our best thanks are due 
for his efforts, has no.t yet seen its way clear to 
assist in this direction, although making liberal 
grants to librarie& which are not free, and whose 
chief function is the circulation of works of 
fiction. It is sincerely hoped that the next year's 
Estimates will include a liberal grant to the 
library, particularly so when the Head. of. the 
Department, which deals with" libraries," is the 
progressive and far seeing Minister of the Interior 
and Mines, the Hon. J. C. Smuts, M.L.A., who 
is one of our Hon. Vice-P"esidents. 

During the past' year the Standardization of 
Materials Committee pas, mainly through the 
energy of Prof. John Orr, commenced active 
work for the purpose of examining the quality of 
building materials, coal, lime, etc., in use in 
South Africa and endeavouring - to lay down 
stal)dard specifications for these articles. Your 
Society has been represented On the E:x:ecutive 

. by the President (Dr. J. Moir) and Prof. J. A. 
Wilkinson, and a chemical sub-committee, mainl . 
constituted from your members, has been activelY 
working on matters referred to it. .y 

The Annual Dillller, though less well attended 
than usual owing to the coincidence of a railwa 
accident at J eppe and a somewhat inconvenier~ 
date, was a very successful affair in regard ; 
interest and breadth of view, if less fraught tha~ 
usual with the vein of kaute politi'lue, and more 
than usual with the rights and grievances of 
Johannesburg. 

Chief among the more public activities of the 
Society for the year may be mentIOned the 
presentation made to H. R. H. the Duke of 
Connaught on the occasion of his visit to South 
Africa to open the Parliament of the Union. 
This took the form of an illuminated address 
signed by the Presidents of the ten scientific and 
technical Societies of the Rand, and your 
President h'ld the honour of being selected to 
hand the address to His Royal Highness at 
Johannesburg. 

The rules for the handling of high explosives 
referred to in the last annual report were com
pleted during the year. After consultation with 
the Association of Mine Managers, the Chamber 
of Mines supplied copies on linen both in English 
and Dutch to all Mining Companies for the 
purpose of being exhibited. in prominent places 
on every mine. 

The pamphlet on safety measure·s in mining, 
also referred to last year, has been further 
delayed owing to the absence, on parliamentary 
duties, of Dr. Mac3:ulay, and to Dr. Irvine having 
gone to England. It is hoped, however, that it 
will not be long now before this very IJecessary 
publication is in the hands of every person 
engaged in mining work on the Witwatersrand. 

Two papers, one by Mr. W. R. Dowling' and 
the other by Mr. C. O. Schmitt, have been read 
conjointly at the meetings of our Society and 
the Institlltion of Mining and 11etallurgy in 
London. It is, however, pointed out to members 
of both societies who may desire to avail them· 
selves of this course, that ample time must be 
allowed in order to arrange for simultaneous 
reading, and it is necessary for papers to be 
submitted to your Council at least three months 
before they can be read in Lond·m. 

The Council in December last adopted its sub· 
comu'littee's report on the Standardization of 
~Ietallurgical and Mining Terms, which was 
printed in the Journal for December, 1910. 
The Couneil expects, therefore, that all con
tributors to the Soc'iety's Proceedings will confor!n 
to the recommendations set forth in the report 111 

any papers and contributions submitted to the 
Society. l'he Institution, of Minin~ and ~fetal-
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lurgy has referred this report to its Terms 
Standardization Committee which is now sitting, 
and the fuller and more comprehensive report 
which is expected, is anticipated with more than 
a passing interrst. 

The Corresponding :M:embers of Council in 
Rhodesia and Oversea Countries are still assiuting 
the Society with their hearty co-operation, and 
our best thanks are due to them for the help 
they are giving in' furthering our interests 
throughout the mining world. During the year 
Mr. 1'. B. Stevens, a former resident on the Rand, 
has kindly promised to represent us in Western 
Australia. 

The prizes offered by the Society to the 
Evening Class Students of the South African 
School of Mines (formerly known as tlJe Transvaal 
University College) ·were competed for in 
November last, and although only half of the 
prizes offered were awarded, yet the results 
obtained were most. encouraging. It is hoped 
that the results at the examinations to be held 
next November will be still better and that this 
year all the prizes offered will be gained. 

Facilities for holding the Social Dinner before 
the Monthly Meeting at the Union Club having 
been withdrawn owing to lack of room, these 
pleasant functions had to be dropped, but 
when accomulOdation is available, they will be 
resumed. 

The Council held 12 meetings during the year 
at which the average attendance was 13, show~ng 
that the Society's interests were carefully stuched 
by your representatives during that period. It has 
been somewhat unfortunate, however, that so many 
members took their long leave this year, as their 
absence has been greatly felt. To the regret of 
his colleagues, Mr. E. H. Croghan was obliged to 
resign in November owing to his d"parture for 
Europe for a lengthened stay. Mr. H. Stuart 
'Martin was elected to fill the vacancy, but 
business engagements compelled him to resign in 
May. Mr. C. B. Saner leaving for England in 
March, Mr. O. P. Powell was elected as alternate 
during his absence. Prof. Stanley and Mr. G. O. 
Smart left for England later in the year for 
health trips, and we hope to see them back again 
soon fully restored to health. 

The Finance and Publications Committees have 
held regular monthly meetings which have beeu 
very well attended, and the Council is greatly 
indebted to the members who have acted on those 
and on the Editorial Committee, for their keen 
devotion to duty which does so much to make 
the work of the Society successful. 

The Council wishes to express its appreciation 
of the services of our Secretary, Mr. Fred. 
Rowland, who has shown, not only great devotion. 

to his secretarial duties, but hail done much to 
extend the Society's usefulness to the Rand in 
many other directions. 

The usual table of attendances at Council 
Meetings is given hereunder. 

Dr. Jas. Moir - 11 Mr. O. P. PowelF 2 
Mr. W. R. Dowling l 8" A. Richardson - 11 

" C. B. Saner2 7" G. O. SmartS '1 
Prof. G. H. Stanley3 5" J. E. Thomas 9 
Mr. J. Littlejohn 8" A. Whitby - 6 

" F. F. Alexander 8 " H. A. White 12· 
" Robt. Allen - 12 Prof. J. A. Wilkinson 8 
" E. H. Croghan4 3 Mr. A. F. Crosse 3 
" K. L. Graham5 , 6" W. Cullen - 1 
" Tom Johnson - 12 " E'. H. Johnson - 1 
" E. J. Laschinger 7 " It G. Bevington 3 
" H. Stuart Martino 0 " A. McA. Johnston 5 

1 Granted 4 months' leave. 
" 4 

" 6 " 
4 Resigned November, 1910. 
" Granted 2 months' leave. 
" Elected 9th December, 1!1l0; resigned 12th May, 

1911. 
7 Elected alternate for Mr. C. B. ~aner, 10th March, 

1911. . 
8 Granted 3 months' leave. 

In conclusion, your Council would take this 
opportunity of again acknowledging the indebted
ness of Members to the South African School of 
Mines and Technology for the accommodation of 
the Secretarial department and, for the use of the 
Lecture Room for the monthly meeting; to 
Messrs. Van Hulsteyn, Feltham & Fry, the Hon. 
Solicitors, for legal advice and assistance; to the 
Hon. AUGitors, ,\1essrs. Alex. Aiken and 'Carter; 
and to your Hon. Treasurer, Mr. James Littlejohn, 
in whose capable hanGS has so long rested the 
financial control of the Society. Your Council 
would also express the acknowledgments and 
thanks of the Society to the local press for the 
sp~ce accorded and the. publicity given to the 
Proceedings of the Society and notices of its 
activities. 

The President: I think you will find it is 
a very satisfactory Report. I will now call upon 
the Secretary to read the 'Financial Statement. 

The Secretary read the Financial Statement 
as printed on page 598. 

The President: I have much pleasure in 
moving the adoption of the Report and Financial 
Statement. 

Prof J. A. Wilkinson (Member- of Council): 
I have very much pleasure in seconding the 
resolution adopting the Report and Balance 
Sheet which has just been read to you, and in 
doing so to congratulate. the Society on another 
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THE CHEMICAL, METALLURGICAL AND MINING SOCIETY OF SOUTH AFRICA. 
(INCORPORATED MAY, 1907.) 

IDr. REVENUE ACCOUNT for. year ending 1st· June, 1911. 

1909-10. 

£ s. d. 
EXPENDITURE. 1910-11. 

£ s. U. £ ~. d. 
To 

(212 1 8'" 
223/~1" 
30 6 8 " 

CIIAItGES (including Postages, 
Charges, Imurallce, etc.) 

PRINTING AND STATIONERY 
j~ENT'AND LIGHTING 

447 5 U)" SALAr.IES ... 
91215-;' 
112 1.'1 6 " DEI'HECfATION ON FURNITURI, 

Bank 

235 15 4)" Do. TRANSACTIONS ... 

229 3 9 
2J~ 14 0 

18 6 3 
423 15 0 

24 13 8 
177 8 :2 

248 14 lU -----

(1,0731610 
38419 5) 

688 1'l 5 
+44 12 1 

" SOCIETY'S JOURNAL-
Cost of Reporting, Print,ing 

and Sundries 1,359 11 
less Received for SuJ,s. and Advts. 

after deducting commissions on 
Advts. and CoIlections 361 

883 19 0 

202 1 10 

. 998 10 0 

1909-10. REVENUE. 
£ s. ll..-

By SUESCRIPTlONS-
(1,257 J'j 0 niem bers 

.':1 0 0 Life Membe"s 
489 0 9 Associates 

21 0 0). StlHlents 

1,'78818 9 
106 1 0 " ENTRANCE FEES ... 

" INTEREST ON l·'IXED DEPOSITS 
" BALANCE, deficit on year's \H)rking 

---------,-----------

<!r.-

1910-11. 

£ s. d. £ s. d· 

1,252 13 0 

486 18 9 
29 2 9 

----- 1,768 18 9 

107 2 0 
1:3 8 4 

195 6 0 

J!1,894 19 9 £2,084 10 10 1.£1,8J4 19 ,~ £2,084 1{\ 10 

IDr. BALANCE SHEET, as at 1st June. 1911. <!r. 

1909-10 

£ s. d. 
(136 (J 3 To SUNDRY CREDITORS 

45 3 0." SUBSCRIPTIONS paid in ad"ance 
6 0 0 " Prmm FUND 

14 0 (I)" SUBSCIUPTIUNS FOR DECENNIAL INDEX 

201 .'1 .1 
" HEI'E1\UEACCOUNT-

1910-11. 

£ s. d. £ g. d. 
215 11 5 

26 15 6 
600 

:20 0 () 
268 6 11 

(1,491 .10 I .- - Balance at June 1, 1909 ... 1,536 2 2 
. Less deficit as per Revenue 

+44 i.': .1) Account" June 1,1911 195 6 (j 

1909-10. 

£ s. d .. 
1910-11. 

£ s. d. £ s. d. 
By CASH AT BANK-

(18'7 2 11 Johannesburg 150' 8 5 
. "139 11 10 London 30 1 4 

o 19 8)" Cashin H~!nd -------
427 14 5 " Amount on Fixed Deposit and in Post Office 

Savings Bank, wit.h accrued Interest 

116 0 0 
70'7 5 0 

(48814 9 

OFFICE FURNiTURE 
TRANSAC1;IONS, VOLS.I. TO Xf.-

. Stock in hand 
SUNDRY DEBTORS ... '" 

180 9 9 

713 8 4 

120 0 0 

530 0 0 

1,340 16 21 2' 2 R) less Provision for Doubtful Debts 
67 7 9 
229 

65 5 0 1,536 .p :e 486 12 0 

'£1,73'711 5 .£ I ,609 3 I :.£1,737 11 5 

\\T e IHL,'e examine,] the foregoing Sta tements of Aecollnt., compared. them 
with the Books amI Vouchers of the Society, and we find the statements to be 
true and cOll'ed, as shown thereby. 

Sgt!. ALEX. AIKEli:} 
JOllANXESBURC 16tl J and CARTL'R Han. A1lditors " 1 U~E, 1911. ..1:'.< , • 

£1,609 3 

(Signed) J. LITTLEJOHN, Han. T,·easu,·C1'. 

(Signed) FRED. ROWLAND, Sem'etm'y, 
FelloUJ Cha'J'tm"ed J IM't. Secr·!tariell'. 
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uccessful year. The finances as shown by the 
Statement you hold in your hands are in ~n 

tremely healthy condition, and I am of the 
~;inion that it is the most satisfacto~y Bal~nce 
Sheet ever presented to members of tIns SOcIety. 
For the first time in its history your Society, as 
has already been. m.entioned, possesses a small su.m 

hich is placed WIth the banks on fixed deposIt. 
rn this we are following the custom set by the 
older societies and at the same time are assuring 
the future success of our own. If you will allow 
me Mr. President, I desire here to express my 
se;se of the duties Mr. Rowland has performed on 
behalf of the Society. It has been customary as 
all are aware, to vote a bonus to him as a token of 
our appreciation of his efforts. It is an open 
secret that in former years I ,have been somewhat 
opposed to this procedure, but I may say now 
that I am a convert and would also propose that 
a bonua of £50 be voted as formerly to Mr. 
Rowland. 

Mr. W. R. Dowling (Vice-President): I 
second'the motion that the bonus be given to our 
Secretary. 

The motion was put to the meeting and agreed 
to, and I he Report and Balance Sheet was 
adopted. 

OFFICERS AND COUNCIL FOR 1911-12. 

The President: I have to declare Mr, Saner 
unanimously elected President, and I am quite 
certain that you will agree with 111e that the 
Society will go Oll frolll s~rength to strength 
under Mr. Somer. 

The Secretary read the Scrulineer~' report, 
as follows :--

Johannesburg, 17th June, 1PH. 

THE PRESIDE~T, 

ANNUAL GENERAL MEETING OF, MEMBE:ltS. 

Dear Sir,--We beg to advise yon that we 
have examined 160 ballot papers, handed to ns 
by the Secretary, and the following is the result 
of our scrutiny. 

The President and Hon. Treasurer being un
opposed we have to declare them returned 
unanimously. 

PRESIDENT' : 
Mr. C. B. Sauer. 

VICE-PRESIDENTS: 
Mr. W. R. Dowling. Mr. E. J. Laschinger. 

Mr. H. A. White. 

HON. TRE-I.SURER: 
Mr. James Littlejoh-n. 

MEMBERS OF COUNCIL: 

1 Mr. A. Richardson. 7 Mr. J as. E. Thomas. 
2 Prof. G. H. Stanley. 8 Prof. J. A. Wilkinson 
3 Mr. A. Whitby. 9 Mr. Robert Allen. 
4 

" 
G. O. Smart. 10 

" 
F. 'W. Watson. 

'l 
" 

K. L. Graham. II 
" 

lit H. Coombe. 
6 

" 
'rom Johnson. 12 

" 
J. Gray. 

Yours faithfully, 

Sgd. G. HILDICK SMITH,} 
A. THOMAS, S. 
W -..,r C cruttneers. 

• In. OULTER, 
S. NEWTON, 

" 
" 
" 

Mr. Jas. Gray (Member of Council): I think 
before we go any further, we have forgotten one 
verY'important duty, and that is to thank the 
scrutineers for their work in regard to the election. 
I think we should thank them very much for 
their labours to-day, and fQr the very satisfactory 
result. 

Mr. W. R. Dowling (Vice-b'esident) seconded 
~he vote of thanks, which was' agreed to. 

GENERAL BUSINESS. 

The President: Under general business I 
have to ref~r to the very regrettable death of Mr. 
Horace 'Veldon, who was Commissioner of Mines 
for some years in'this country, and who did a lot 
of good towards starting the agitation for good 
conditions underground in this country. We shall 
miss him very much. 

NEW GRADING MACHINE. 

The Secretary: I have also been asked by 
Messrs. Angus & Co. to show you this new grad
ing machir,e, which has been designed to facili 
tate the grading of sand samples, which it is 
customary to take from time to time during 
r3duction processes. The machine consists of 
two sieves the 60 and 90 mesh mounted on a, 
receiver. The sieves are held in position by a 
clamping arm and winged nut. The motion is 
similar to that adopted in hand sieving, and 
begins and ends abruptly; 1 hus the m",terial in 
the sieves is thoroughly agitated and a clean 
residue left. The principal features of the 
machine 'tre uniformity, accuracy and rapidity, 
while the sieves being covered, are practically 
dust proof. It is very carefully designed, well 
ma,de and finished, with a view to eliminating 
any necessity for repairs and renewals. The 
driving pulleys are 6 in. in diameter for 1 in. 
belt and should be run at 100 revolutions per 
minute. 
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THE TESTING OF TRANSVAAL qOALS. 

'By M. THOR!'ITON MURRAY, M.Sc. (Mernbe1°). 

At" first sight, any" addition to the already 
volumirious literature on the subject of coal 
testing would appear to be a work of superero
gation, but the difficulties and disagreements 
which testing engineers, analysts and others in 
the Transvaal have experienced in testing coals 
mined in South Africa give ample excuse for a 
contribution on the subject. The author would 
point out, too, that the ground covered by this 
paper is quite different from that traversfld by 
Mr. F. A. D. H. Moseley* in his excellent paper 
on "Coals" of" the Trans'vaal," which dealt If.ore 
with the, nature of the coals than with 
methods of testing tbem. The author wishes 
to apologise, how-ever, for the more 01' less 
cursory nature of his remarks and for the fact 
that his experiments have not J::.een so numerous 
or so complete as he could have wished. In 
extenuation it may be urged that the prominence 
of the subject at the present time, and the fact 
that the Engineering Standards Chemical Sub
Committee is at present discussing thc qnestion, 
made early publication advisable. It lllay be 
urged that the paper is not practical, in so far as 
the sOlilewhat tedious calculations involved, and 
the accuracy of experiment aimed at, could never 
be c'-Lrried out practically, While this may be 
perfectly true, the author wishes to point out 
that if the paper is to be of use to analysts and 
others who are anxious to standardise methods of 
commercial analysis, the greatest accuracy is 
necessary in order that the best and safest 
direction in which approxim"tion may go, may 
be discovered. The main object of the paper, 
however, is to promote discu~sion on the subject, 
and if it wcceeds so far the author will be 
satisfied. 

At the outset it may be remarked that the 
average Transvaal, or even South "African, coal 
with which the analyst has to deal, is, judged by 
the standards applied to coals in other parts of 
the world, an extraordinary material. Chief 
among its peculiarities is the abnormally high 
percentage of ash which it contains, the propor
tion of waste material in the coal varying from 
10~' to 20°/ of the whole, lower percentages 
bei~g soriie~hat unusual, while higher propor
tiolls have often been found in coals in daily use .. 
It is probable that this high percentage of ash 
materially affects the determinations of the 
" Heat of Combustion)) of the coal, but, quite 
apart frorn that question (which will be discussed 
later), the larger quantity -of waste material in 
the coal, .and· its -coll1p~ratively uneven distribu-
'* 'fI'W/SlirutllnilUtllfe of J[echa1lical EngineeJ':S, Vols. V. all~l VI. 

tion, makes the operation of sampling difficult 
and liable to error. It may be that subsequent 

'discussion will reveal sources of inaccuracy in 
the operation of sampling, and indicate the lines 
upon which standardisation of methods may run. 
it i8 scarcely within the sphere of a paper with 
this title to discuss that question in detail. It 
may be pointed out, ):10 wever, that a coal high in 
ash percentage, and in which the waste matter 
occurs in patches, unevenly distributed through_ 
out the mass, partakes of the ,nature of a rich 
ore, and in the sampling of it as much care 
s~lOuld" be exercised as in the sampling (say) of 
gold ore carrying many ounces to the ton. The 
only difference is that the waste material in the 
one takes the place of the valuable metal in the 
other. As to the methods at present employed 
for sampling, trucks, bins and bunkers of coal 011 

. the Witwatersrand thc author. wishes only to 
remark that any inaccuracy in this portion of the 
operatioll of sainpling would fall, not on the 
shoulders of the analyst (whose small .sample is 
generally" split" when his results are called into 
question) but upon the consumer or seller of the 
coal. Inaccuracies, on the other hand, in the 
crushing down and quartering of t1-\e laboratory 
sample may lead to a divergence of results 
among the analysts. It must be borne in mind, 
too, that the greatest accuracy should be aimed 
at in the preparation of a fine sample, since the 
final quantity tested Often weighs one gramme, 
and is supposed to be representative of several 
ton8. The qnestion of the fineness of the sample 
needs little remark except' to note that in this 
climate there is little likelihood of the sample 
absorbing damaging quantities of moisture from 
the air, and that therefore a fairly fine sample 
(say SO or 60 sieve) is advisable. The author 
invariably uses ar. 80 sieve sample for testing for 
ash, moisture, sulphur, heat of combustion, etc. 
Uniformity on this point would," however, be 
ad van tageoub. 

TESTING THE COAL. 

Ash.--Simply burning a weighed SO-sieve 
~ample of the coal (say 2 grams.) in a muiRe, 
without draught, or over a -Mecker burner in a 
platinum dish, is the method generally adopted, 
and seems to give concordant results. Allowances 
should, of course, b~ made (in accurate work) fo; 
the calcination of calcium carbonate where this 
occurs in the ash, and for the burning of pyrite 
to iron oxide, Fe2 0a' The composition of the 
ashes of representative coals from collieries in the 
vicinity is at present being investigated, and the 
author hopes to be able to publish his results at 
an early date. 

* Damolll' [~Ild QnelH:all'~ "llJdw;;i,ria1 ]'-'Ul'IHH;CS" I'p. 220·223 
(1900 cd ) 
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No£st?tJ'e.--This seems t~) vary between 0'5% 
and 5'0%, but is in neither case of great 
importance. The relative merits of testing for 
moisture by .repeated dryings in a steam oven 
until a constant .weight is obtained, and by 
absorption with calcium chloride ha ve been only 
partially investigat~d. and the author hopes to 
examine the questiori further. . ' 

"Fixed Carbon."-The percentage of fixed 
carbon is of use in classifying the coal (as 
" bituminous" or "anthracitic "), or if the 
Goutal formula is to be used for estimating the 
heat of combustion of the coal. The method of 
determining the fixed carbon, which makes use 
of only one or' two grammes of the fuel is not, in 
the author's opinion, the most accurate. A 
method whIch, while not introducing any greater 
source of inaccuracy, distributes the experimental 
error over a larger range, is to use 50 grams. of a 
10 sieve sample of the coal, place in a Battersea 
"Juleff" pot, lute on the lid, leaving a small 
orifice fo~ the escaping gases, and heat in a wind 
furnace until all flaming ceases. In this way the 
author has obtained more concordant results, 
while the larger quantity of fixed carbon 
remaining give!> a better indication of the quality 
of the coke. In this connection it may be noted 
that the long accepted idea that there was no 
coking coal in the Transvaal was effectually 
negatived by Mr. F. W. Harbord's report on the 
"Iron Resources of the Transvaal."* 

S1dpliu1'.-This element is generally present in 
high proportions (up to 3%, although it has been 
found as low as 0'46%.) Although chiefly present 
as iron pyrite and organic matter, investigation 
of a number of Transvaal coals 'has gone to show 
that it sometimes occurs partially or wholly as 
calcium sulphate-n point to be remembered when 
using the bomb calorimeter or calculating the heat 
of combustion from the Dulong fo.rmula. t 

Ultimate Analysis.-So far as the author is 
aware, comparatively few ultimate analyses of 
Transvaal coals have been made public, but, by 
the court'esy of Mr. A. Whitby, he is able to give 
one of aifairly representative Transvaal coal.t 

I Pel' cent. 
Total carbon 7:3 '97 
Hydrogen 4'81 
Nitfogen "02 (by Kjeldahl's method) 
Sulphur 0'46 . 
Oxygen 5'99 (by difference) 
Moisture 2'40 
As~ H)'75 

. 10000 

~ O(meTnment Gazette. 
t cr. \Vm. Kellt, Transactions of Amel', Just. of Mining En

gineers, yo1. xl:vii., p. 047. 
: Both analy~~!? f1'91ll l\Ir, A. 'Vpitb;', 

The proximate analysis of the same coal gave :_ 
Moisture and ash, 'as above. 

Per cent. 
Fixed carbon 59'05 
Volatile matter 27'80 

~he coal is somewhat bituminolIs, .an!i th\) ~sh 
and sulphur (the latter especially) are lower than 
the average, but, owing to the. lack of time, a' 
more representative ultimate analysis could not 
be obtained. The heat of combustion of this coal 
has been obtained experimentally, and it is 
purposed later on to compare this figure with the. 
figures obtained from the analyses by calculation,. 
using the Dulong, Mahler and Goutal formulre. 

The most imporhnt property of a coal, from a 
practical standpoint. i~ undoubtedly the calorific 
power, or heat of cOlribustion, which .may b~ 
expressed in calories per gralllme of coal burned 
(Continental system) or British Thermal Units 
(known as " B. T. U's.") or evaporative units-the 
latter two both making use of avoirdupois weight 
and the Fahrenheit th0rmometrir scale. The last 
quantity is that most generally used in the 
Transvaal. It may be defined as: - " The 
nUl.nber ot pounds of water at boiling point, 
which can be evaporated into steam at the same 
temperature, by burning 1 lb. of the coal." 

The three systems of nnits can be transformed 
one into another, thus :-
1,000 calories per 3968'32 B. T. U's per kilo-

gramme burned gramme burned 
1,800 B.T.U's. per pound 

or one small calorie 
per gramme of 
fuel burned, 

of fuel.burned 
1'8 B.T.U's. per pound of 

fuel burned 

h'l ]'8 00186 ' .. ' 
W 1 e 967 = . evaporative umt. 

Since the latent heat of steam on the Fahreri-
. heit scale is 967, evaporative units ~an be 
obtained from B.T. U's. by dividing by 967, or 
from small calories direct, by multiplying by 
'00186. 

As a rough iipproximate method of determin
ing the heat of combustion of a coal, the Lewis 
Thompson calorimeter* has the advantage of 
cl:ellpness, but although certain experimenters 

'are endeavouring to obtain a relation t between 
the heat of combustion,' as obtained by the Lewis 
Thompson, and the heat of combustion as obtained 
by other forms of calorimeter, the results are so 
variable, and, at best, the calorimeter is so 
unscientific that the method can be left out' of 
consideration in the present paper. 

The most satisfactory calorimeter, and the one· 
which is most generally used-both in South 

• Tnrner's "Pmeti('al Metallurgy.'" (Griffin) (1908). 
t Sch~~lrer-~estne!'-.T(J1frll({l Society ChelldcalI1ld1.udry, Yol 

VB., p. ,sb9-g1ve 15% lower than Bomb, hut not a constant 
difference. 
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Africa, and, elsewhere, is some· modification cf 
the Berthelot calorimeter-either the Mahler
Berthelot, the Mahler-Kroeker, the Ma.hler
Donkin, the Mahler-Attwater, ,or the -Mahler
Cook. 

,A description of this apparatus is outside the 
sphere of this paper, but may be obtained from 
any of the sources mentioned below. * 

The essen tial parts of the a pparatus, however, 
the,methodR of employing them, and their liability 
to error, will be discussed in some detail. 

The 'l'hermometer.-A "Beckmann" differen
tial thermometer, reading to 0'01 0 C, or a set of 
zero thermometers similarly graduated, but giving 
different ranges of temperature, is most suitable. 
Both should be corrected against a standard ther
mometer. t By employing a magnifying glass, or 
a telescope, it is possible to read this instrument, 
accurately, to 0'002' C, or, with care and some 
practice, to .0'001 0 C. The accuracy of the 
thermometric readings is one of the most 
important points in connection with the instru
ment. 

J.'he St£rrer.-It has been contended that the 
motion of the stirrer in the water of the calori
meter, does not generate sufficient heat seriously 
to affect the thermometer. The author's experi
ments have shown that the motion has, at )'.!ast, 
an effect on the rate of loss of heat by radiation 
-a result which has also been arrived at by 
another experimenter.:): The effect, however, is 
not sufficiently great to consider, since the error 
is rendered a constant one, if. the 'rate of stirring 
is kept constant by using a mechanical contri vance. 
This may be easily and cheaply brought about, 
and cannot be too strongly recommended, since, 
quite apart from the heat effects of changes in 
the rate of stirring, a momentary cessation of 
the motion of the stirrer, during the experiment 
may seriously affect the result, while a too rapid 
motion will often splash water over the lip of the 
calorimeter, and cause great loss of heat by 
evaporation on the outside of the calorimeter 
vessel. 

The author uses a motor and crank attachment, 
giving 36 double stirs (up and down) per minute. 

Ins16lation from Air Currents.-The insulation 
appears to be more perfect in the Mahler-Cook, 
than in any of the other varieties. The necessity 
of keeping a large quantity of water, as nearly as 
possible at the temparature of the room, in the 
annular water-jacket has been proved many times, 
while the author has found that better results 
--. Paper by G. A. Burrell (American) W .. ter" Chemical and 
jfotaUnrgical Society. Vol. IV., p, G (1908). 

Fulton's." Principles of bfetallurgv." (19]0) p. 389, et seq. 
Gill's" Gas and Fuel Analysis." (1906 ed.), p. 75, et seq. 
Robert.s.Austen's "Introduction to Metallurgy," and numer-

ous other text books, pamphlets, papers, etc., on the subject. 
t G. Neville Huntly, E.S"., F.I.C Jmt1'1wl Sodd1l Chelnical 

Industry, Vol. xxxix .. No. 15 1191(1), p, P 917 aud 918. 
t H. A. Roesler, Chemicul J..Y({tv,,·, Ja.n. 6. HHl, p. 2. 

-were obtained when the water in this oute 
insulating jacket was occasionally stirred. Th r 
temperature of the water in this jacket i: 
~enerally s~mewhll:t lower than the temperature 
III the calonmeter Itself, even when the latter tem
perature is almost st'lady. This" lag" in the 
conduction and radiation from the one vessel 

'to the other, is explained in Preston's" Theory of 
Heat."* 

jifethod of Observing the Tempemture.-The 
author has found that the best results were 
obtained by using, for this purpose, a. smal! 
telescope, capable of being tilted or moved up 
and down,. so as to follow the rise or fall of the 
mercury 'column. Readings were taken at one 
minute intervals, during the preliminary alteration 
in the temperature of the calorimeter, at 15 
second intervals during the rise in temperature 
due to the combustion of the coal, and at one 
minute intervals from the time when the steady 
fall of temperature set in (after the maximum 
has been reached) until the end of the eXlJeriment. 

Ignition.-Fine iron wire was used for tl:is 
purpose, one inch of which weighed 0'0066 grm. 
H in. of this wire were used, and the whole of 
this, except t in., twisted round the terminals, 
was burned, generating 34 calories. The current 
used for fusing this wire was of 8 amps at 20 
volts. 

Calibmtion.-Some discussion has arisen with 
regard to the best method of calibrating the 
calorimeter, or, in other words, finding its water 
equivalent. Calibration with some substance 
of known heat of combustion is apparently agreed 
upon, as the best method, but the best substance 
to usc appears difficult to select. It is argued 
that naphthalene, which has hitherto been almost 
universally used, has a somewhat indefinite 
heat of combustion, and substances such a~ 
benzoic acid, salicylic acid; and cane sugar have 
been recommended as substitutes. So far as 
variation in the heats. of combustion, as deter
mIned by difl:'erent experimenters, goes, benzoi~ 
acid and cane sugar seem to have an advantager 
(naphthalene shows a maximum difference of 
90 calories) but even these show a maximum 
difference of 33 calories, while each has distinct 
drawbacks in other directions, benzoic acid being 
not always easily attn.inable, in the pure stat~, 
and cane sugar (according to the author's experi' 
ence) failing to ignite, unless finely crushed an? 
carefully dried,: previous to burning. It IS 

tentatively suggested, to isolate carbon from 
cane sugar, or prepare it by ·~ome other means;, 
to heat it in a closed vessel to drive off any 
volatile constituents, to estimate the carbon (~ 

• H. Preston" Theory of Heat'" (1904' ed.), p. 251, et. seq. 
t G, Neville Huntly, loco cit. 
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combustion) in. a portion of it, and to use this as 
a calibrating medium. The heat of combustion 
of pure carbon, is taken, with a fair degree of 
certainty at 8,100 calories rer gramme. 

The instrument (a Mahler-Cook bomb calori
meter) with .which t,he author is at present 
experimenting, has a water equivalent, <ts 
determined by naphthalene, of 780 calories, and 
by cane sugar of 778 calories (mean of two 

. . 7i8'1} k' h h I determlllatlOns 777'9 ta lllg nap t a ene as 

9,692* and cane sugar as 3,954t calories. . 
Nitric Acid and SUlph'lwic Acid COTrections.

The nitrogen in the coal, nnder the high pressure 
and great excess of oxygen, is oxidised to nitric 
acid, the sulphur in the coal, if present as ir"n 
pyrite, will form mlrhuric acid, or, rather, 
sulphur trioxide, which will combine with the 
water present to form sulphuric acid. These 
acids may be estimated by washing out the bomb 
with water, and titrating the washings with dilute 
ammonia, or sodium carbonate solution, the 
sulphuric acid being estimated by acidifying the 
solution from this titration, with hydrochloric 
acid, and precipitating as barium sulphate, by 
addition of barium chloride. Numerous errors 
are liable to occur here: to begin with, there is 
present in the bomb, before the admittance of 
the oxygen, one atmosphere of air, contai!J-ing 
79% of nitrogen, which, with a barometric 
pressure of 625. mm. of mercury, and a tempera
ture of 15° C. gives 0'42 gm. of nitrogen, in a 
bonlb of 540 c.c. capacity. 

Doubts having been expressed as regards the 
purity of the oxygen, a sample was analysed, and 
showed only traces of carbon dioxide, but some 
8% of nitrogen. ,In a bomb of 540 cc. capacity, 
and at a temperature of 15° C., and a pressure of 
25 atmospheres, we should have, in the bomb, at 
the time of experiment:-

16 '85 gm. of pure oxygen from cylinder 
1'30 gm. of nitrogen (impurity in the oxygen) 

and 0'42 gm. of nitrogen in the air in the bomb. 
If the whole I)f this nitrogen were oxidised to 
nitric acid, some 1,800 calories of heat would be 
liberated, but, obviously, this cannot occur. 
Hqwever, the experiment was made of burning 
cane sugar in the bomb, under the usual 
conditions, but with great care to have the bomb 
free from any acids or nitrates.' At the conclusion 
of the experiment, the products of combustion 
were bubbled through a dilute solution of caustic 
soda, and the bomb afterwards washed out \vith 
this solution. The solution was then tested for' 
nitrates, and 0'025 gm. was obtained, which 
Was equal to sl)me 6 calories. In this case the 
amount formed was somewhat small, but it is 

~ Gill's" Gas and :F'uel Analysis," p. 83. 
t G. Nevllle Huntly lac. cit. 

eriough to show that allowance should certainly 
be made for it, in calibrating, even though the 
calibrating substance contain no nitrogen, itself. 
The amount of nitric acid produced, on' burning 
naphthalene or benzoic acid is no:-v being inves
tigated. 

The sulphur, in the actual' burning of 
the coal, burns to sulphur dioxide, generating, 
2,250 calories per gramme, while it is generally 
allowed for as sulphuric acid, which gives 
4,388 calories per gramme. Again, when sulphur 
is present as iron pyrite, the combustion of the 
iron in the compound gives rise·to 1,582 calories 
per gramme. * 

Oxygen Pressure Used.-The oxygen pressure 
specified, in most text-books. is 25 atmospheres, 
'but in this country, where the gas is very 
expensive, it has sometimes been the custom to 
use a less pressure. The effeet of this practice on 
the ultimate heat of combustion obtained, has 
been well shown by Mr. E. A. Allcutt, at least in 
so far as it affects English coals. But the 
Transvaal coals behave somewhat differently, on 

. account, probably, of their high percentage of 
ash. 

So far as the author is aware the work of 
Vogt, Ackermann, Gredt and otherst in investi
gating the "Latent Heat of Fusion of Slags," 
and their" Total Smelting Heat," bas not been 
considered in connection with coal calorimetry. 
With a pressure of 25 atmospheres the author 
has discovered that the ashes of most coals are 
fused to a black. solid mass, particularly in the 
case of coals containing some 15% of ash, the 
l!l<tss partaking of the nature of a glass. In 
some Transvaal coals, however, thc percentage of 
ash is so high that -the temperature attain ell in 
the capsule is not sufficient to cause fusion of the 
ash, while lower pressures of oxygen almost 
always prevent fusion. The ash of a coal is 
generally either a potential slag or an already 
formed slag. When a slag is melted and 
solidifies to a glass the latent heat of fusion is 
not given out. This latent heat amounts to 
from 85-130 calories per gram. on subst'l,nces 
Ekely to form the ash of coals. If we cOI'!sider a 
coal having an ash consisting of iron silicate, 
plus a littlil alumina, we find that the latent heat 
is 85 calories per gram. Suppose the coal 
contains 15/~ of ash, we have in one gram. 
of coal tested 0'15 gram. of ash, having a latent 
heat of fusion of 12'75 cl,lories. 

While it is possible that this error may be 
avoided by careful experimentation, it is obvious 
that the oxygen pressure used must be almost 

* T1'an,j.'acti01Ui Am.en:can Institute 11fining Engineers, Profs 
Haas and Lord, No. 27, pp. 960·961. . , D 

t "Experiments on a Bomb Calorimeter," Engtnee1"1-llg, ec. 
2, 1910,]>p. 755·756. 

t Vide :Fulton's" Principles of )'letallnrgy." 
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identical, if - the tests are to be checked by 
different experimenters. 

C01-rection' fOl' h'adiation.-The radiation 
correction appears to be one of the chief sources 
of error in testing coals by means of the bomb 
calorimeter, and, as Mr. Huntly* points out, 
great care should be exer"ised in calculating such 
correction .. 

Some analysts omit the radiation correction 
altogether, asserting that the acid and iron wire 
corrections counterbalance it. In certain cases 
this may chance to be true, but the method is to 
be deprecated from -a scientific point of view, 
since the acid and iron wire corrections, when 
testing the same class of coal, are often nearly 
constant errors, while the radiation correction 
has b, en proved to be a very variable error .. 
Others, again, after allowing the water in the 
calorimeter to cool through the same interval of 
time as was required to attain the maximum 
temperature, afterfiring the coal, add to the rise 
in temperature the whole cooling loss, while 
some add only half this quantity. It must, of 
course, be rememhered that the bomb test can 
never be anything more 'than a comparative one 
so far as practical conditions of fuel burning go, 
but if the results obtained by different analysts 
are to agree, within fairly narrow limits, some 
strict method of standardisation must be 
enforced, and discrepancies such as the above (in 
the radiation correction) must not be allowed to 
occur. Further, if the results obtained are to be 
compared with calculations from formulre, makin'g 
use of a .proximate or ultimate analysis vf the 
coal, the greatest possible accuracy should be 
aimed at in all details of the experiment. 

As pointed out by G. ~. Huntly; Prestont 
and others, any methods of correcting for 
radiation which do not take into consideration 
the cooling effect, due to evaporation, and any 
other constant heating or cooling effect, are not 
strictly accurate. A formula which takes these 
into consideration, and, at the same time, gives 
probably the most accurate figure for. the
correctiont is that known as the Regnault
Pfaundler formula. In order to apply the formula 
t):Je observed temperatures are divided into three 
epochs or periods known respectively as the 
Initial Period (during which the calorimeter 
vessel is adjusting its heat condition to that of 
the air, and losing heat by evaporation), the 
l"Iain or Combustion Pe1'iod (during which the 
heat due to the combusti,)n of the coal is being 
communicated to the water in the calorimeter), 
and the Pinal Period (during which radiation is 

. cansing the thermolIleter to fall). Each of these 

* G. N~villc Huntly, loco eit. 
t Preston loco cit Hilnth' loco cit. 
! Eo DUlllOlll' an~ A, L. qllelle~1l " rnqn;;;;tl'ial FqnUtces," p. ~04~ 

periods should contain the same number of time 
intervals, and the last should not coinmence 
until the temperature has begun its steady fall. * 
The formula is as follows, and the method of 
application is shown below :-

C = NV + VJ - V(!!...o + an +" n - 1 ) 
- OJ - a 2 ... 0 - NO 

. Where 
C = Radiation correction in degrees Centigrade. 

. 'N = Number of Units of 'l'ime in the Combus-
tion Period. 

V = Rate of Fall, during Initial Period. 
VI = :Rate of Fall, during Final Period. 
8 = Mean Temperature of Calorimeter during 

the Initial Period. . 
iiI = Mean Temperature of Calorimeter during 

Final Period. 
80 •.• 8n = Temperature at the end of the 

first up to the nth time unit in the 
Com bustion Period. 

An example is given below with' the full 
details of a test for heat of combustion of the 
coal the analysis of which has already been·given. 

A Beckmann differential thermometel' was 
- used, which was found to be, over the range used, 

almost exactly correct when tested against a 
standard fixed zero instrument. The amount of 
iron wire used was 4' in., giving rise to 34 
calories, the nitric acid and sulphuric acid 
corrections giving rise to 24 calories, the amount 
of water used being 2250 cc., and the water 
equivalent was taken as 778 cc., making a total 
of 3,028 cc. The temperature was noted at one 
minute intervals during the initial period, at 15 
second intervals during the combustion period 
(but these readings are plotted as one minute 
observations) and at one minute intervals in the 
final period. 

Testing of Coal f01' Heat of Comb1~stion, by 
the Bomb Method.-l gm. of finely powdered 
(80 sieve) coal taken. . 

Total water equivalent of apparatus = 3028 cc. 
Fine iron wire ignition, 4" used, = 34 calories. 

(See table on next page.) 
i.e., 6,961 calories have been generated by the 

combustion of 1 gm. of the coal. 
The heat of combustion of the coal is therefore 

6,961 calories p\lr gram. fuel burned, 
or 12,530 B.T.U.'s per lb. of fue~ burned, 
or 12'955 evap'orative units. 

If the temperature readings be examined it 
will be found that the maximum temperature is 
reached at the fifth n~ading after ignition, while 
the sixth shows a sFghtly lower temperature. 
The author has found this to be the case in 
almost everyone of a large number I)f tests on 
coals giving similar rises in temperature which 
he has conducted. The radiation correcti~ 

* ;Prestop.'s" 'JhqJl) nf Heat.~" lot' . . -:.;i!i: 
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--------------------------------------~~--~-----~----

Temperatures at one I 
minute intervals, Initial P.::riod 

-----1---------1------------
NV = 6 x -- '0022 = - 0132 

Initial 
Perid'i:1. 

I'm' c 2'245 
2'248 
2251 
2'253 

Fall~ - '0130 
,'.V = - '0022 

Mean temperature = 0 
= 2'249 

'1''1-~ ~'l!)= 00 

Main 
4360 = 00 

r~30=01 
4'510= 0; 

,final Period 
Fall = '038 
,',VI = '0063 

and V = - '0022 

H.ise in temperature 
= 0u - 00 = 2'287 

+ C= '0305 

Period, ',4-:536 = 0+ 
'1'543 = 0, 

,4542 = e~ 
,',V1 - V= +'0085 
Mean temperature = OJ 

= 4'520 

2'3175 
or 2'318 

_ . Corrected rise in temperature 
=2'318' C, ,'A - e= 2':?71 -

I 

,Main Period 
011 = eo = 4'542 

00 = 2'25.5 
Iron wire correction = 34 calories 
Acids correction = 24 

" 
4'531 r" 00 + °u = 3'391; 

2 Total correction = 58 
" Final -!-'524 ~n-l0 = 21'779 Total heat generated 

= 3,028 x 2'318 Period, 4'517 
4'509 

00 + 00 = 3'398 
:J = 7,019 calories 

4,501 less 5S 
" 

I 
25'] 77 

NO= 60= 13'494 6,!Hil calories 

, 00 + Or; ",n - 1 _ , '-----:r- + ~ 0 - NO - 11'683 

found by the Regnault- Pfaundler formula was 
'031°C, Making the correction by adding the 
whole loss after the maximum has been reached 
gives a c8rrection of '0282°C, whil~ thc addition 
of half this quantity gives, of course, '0141°C, 
Since the tota.l water equivalent of the apparatus 
Was 3,028 cc" a difi'erence in temperatUl'e of 
O'Ol°C gives 30'28 caJories, The differences 
between tha radiation cllrrections, as obttLined hy 
the formula, and those obtained by the rough 
and ready approximation methods are, therefore, 
equivalent respectively to 8'48 calories ( = 00158 
evaporative units) and 16'96 calories (~Q'03H) 
evaporative units), while neglecting tht: radiation 
correction altogether, would lead, to ,tn error of 
93'57 mlories, or 0'174 evaporative units, It' 
would seem, therefore, that the first approxima
tion gives a result not seriously erroneous, This 
agreement appears to be quite accidental, how
ever, since another test g:\Ve 2'1 60'oC as the rise 
as corrected by the Hegmwlt-Pfaundler formula, 
and 2'193°C, corrected by the' 'lddition of the 
finul fall through the same interval of time as, 
was required to ,ttt,tin the maximulll, the actual 
correction being in the first case '041 ?C, and in 
the second '073-a ,difference of 'O::l:l°, equal to 

97 calories or O'183,evaporative units, while the 
neglect of the correction would lead to an error 
of 0'232 evaporative units. It may be nOLed 
here that the total correction for iron wire and 
acids (58 calories) does not even approximately 
counterbalance this correction, the former being 
equiv<tlent to O'lU8 evapomtive units, so that 
the practice of assuming the one correction to 
counterbalance the other is, iroIll both scientific 
Hnd practical puints of view, qnite indefensible, 
The, nitric acid correction (using sodium carbonate 
solution to titrate the bomb washings) was 22'3 
calories -- per gram. in the test previously 
tabulated, There WaS present in the bomb 
washings' 0'0:3:35 gmm, of barium sulphate 
(equal to 3'35 c1Llories), but thi~, on burning, in 
practice would give rise to sulj)hur dioxide, 
whererts it burns to sulphur trioxide in 'the 
bomb, and this combines with the water present 
to forlll sulphuric acid, so that the true correction 

. _ :~':35 x 2250 ' 
would be :--3'3;)-- 1'62 cal ones, 

4381:) 
Thifl quantity is the he9,t generated in the bomb 
ill excess of that necessary to burn the sulphur 
,to sul[Jhur dioxide, and lllu~t be subtmcted 
(together with lleat due to the burning of the 
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iron wire, and to the oxidation of nitrogen) from 
the total heat generated .in the calorimeter. In 
this case the sulphur correction is small, but in 
coals containing more than 1 % of sulphur it 
becomes important. 

The heat of combustion of a coal may be 
calculated from formul~. The heat of combus
tion of the coal analysed was calculated from the 
Dulong, Mahler and Goutal formul~, and the 
results obtained compared with that obtained by 
I\.ctual ex!)erimentl with the followins. results;--

(a) Dulong'S Formula.* 
The best modification of this, formula, for 

practical purposes, is 

X =8,100 C + 29,000 :( H -~) + 25008 - 600E 

'Where, 
X = Heat of combustion required in calories 

per gram_ 
H = Weight in kilogrammes of hydrogen present 

-in 1 kg. of the coal. 
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C = Weight in kilogrammes of carbon present ill 
1 kg. of the coal. ' 

S = Weight in kilognunmes of sulphur present 
in 1 kg. of the coal. 

E = Weight in kilogmmmes of moisture (as 
such) present in 1 kg, of the coal. 

The formula which checks the bomb test most 
nearly is :-* 

X = 8080C + 34,500 (H -~) + 22.508 

Using the complete analysis of the coal 
previously ?ealt with, this formula gi ves t~e heat 
of combustlOn of the coal as 7,439'6 calones per 
gram. of coal burned (= 13'84 evaporative 
units) or nearly 6'9% more than that obtained by 
experiment. It 'appears, then, that the Dulong 
formula is not successfully applicable to' the 
particular sample of coal under consideration. 
Professors Haas and Lordi state that determina
tions by this formula wer~ almost always within 
2% of the heat of combustion as deter.mined by 
the bomb on a large number of Amencan coals 
which they tested. 

(b) Mahler-'s Fonnuld is a vanatlOn of the 
Dulong formula, taking into consideration the 
amount of oxygen and nitrogen present in the 
coal. 
. QI = 8,100 C + 3<1,500 H - 3,000 (0 + N) 

100 
Since 0 + N (disregarding ash and moisture) 

= 100 - (C+H), 
substitution of this expression will modify the 
above equation to QI = 111 C + 375 H - 3,000 
where QI is the required heat of combustion 

C is the total carbon, disregarding ash and 
H is the hydrogen J moisture. 

This formula gi ves, on the coal under considera
tion, a heat of combustion of 

7,014 calories I'er gramme 
or 12,626 B.T.U's per lb. 
or 13'05 evaporative units, or only 0'73% 

greater than the value ohtained in the bomb 
calorimeter test. 

(c) l'he Goutal F01'/n'ula, which makes use of 
the proximate analysis of the, fuel, is stated to 
"give re3ultf! within 1 % of the experimental 
determination, errors of 2% being quite excep
tional,"::: fails, when applied to the coal under 
discussion, and to, another, the proximate analysis 
and heat of combustion of which the author has 
been able to obtain. 

The proximate analysis of the coal, of which 
the complete analYi'is has been given w"s 

, Fixed carbon 59'05%. Ash 1075%, 
Volatile matter 2780%. Moi~ture 2'40%. 

* 1.,01'(1 and Haas, loco d t .. 
t x. ,\P. Lord and ~'. lI:1.1.s, Trnn.~·. Amer. lnst. ilIini11g 

B'ng{neel's, "01. xxvii. (897), p. 259. 
;- Damour and q,ueqeau, " Industria] Fur~aces," pp. 22~.222~ 

From a table (see Damour and Queneau) a ' 
factor is obtained, from the quantity" Vl," which 
. V x 100 . 
IS equal to C + V ' where C is the fixed carbon 

'present, and V is the volatile matter. In this 
case VI is 32, and the factor is 97. 

The Goutal formula is Q = 82 C + a V, where 
Q is the heat of combustion required (in calories 
per gramme) and "a" is the factor obtained 
from C and V, as shown. This formula gives 7,539 
calories as the heat of combustion, differing even 
more greatly from the experimental determination, 
than that resulting from Dulong's formula (by 
8'33%, in fact). A second coal, treated by this 
formula, gave 7,154 calories per gramme, while 
the bomb test gave only 6,500 calories per gr:1mme 
~a difference; of 10%. 

These results are somewhat discouraging, 
especially in view of the closeness of agreemen t 
in American coals, while the simplicity of the 
determination of the necessary data for the 
application of the Goutal formula, might have 
made it a useful check. The author is of the 
opinion (which is shared by others) that the more 
bituminous coals, such as those dealt with in this 
paper, will not give such concordant results, with 
formulae, as those containing higher percentages 
of fixed carbon. The closeness of agreement of 
the Mahler formula is (unless accidental) a 
hopeful ~ugury for the future application of this 
formulae to bituminous coals. At best, however, 

Jormula are olily approxim;,tely correct, while 
small errors in .analysis may render them quite 
ujeless. 

The ultimate analysis of a coal, too, is a tedious 
business, so that analysts would probably prefer 
to risk the accuracy of their calorimetric determi
nations, rather than expend time and care (per
haps in vain) upon ultimate analyses. 

The chief points of the paper may be sum
marised as follows :-

1. It is essential to select the samrle of coal 
to be tested with the greatest possible care; in 
the first place, w that it shall be representative 
of the bulk, and this care must not be relaxed 
during the later stages of sampling (in the la-bora
tory) if the results obtained by different analysts 
are to agree within narrow limits. 

2. A careful standardisation of the' methods of 
testing with the bomb calorimeter as regards 
radiation correction, oxygen pressure used, and 
other le~s important details, is advisable. 

3. The bomb calorimeter, though an admirable 
instrument in itself, is liable to give discordant 
results in the hands of unskilled operators, and 
where tests are performed by different persons, 
more especially if allowances are not made fOJ; 
rachation, a<;id fOflllation, etc, 
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4. It is obvious, for commercial reasons, that 
80me approximate method of computation will 
have to be employed for these corrections, but 
methods of appr'oximat:on, before being allowed 
to pass as standard, should be closely scrutinised 
'in the light of the results obtained by some such 
formula as the Regnault-Pfaundler. In no case, 
however, should these corrections be neglected, on 
the aswmption that they balance one another: 

The author,is a( present considering methods 
of approxw{ation which will give fairly accurate 
resalts,-or, at least, in which the error involved 
shall be as nearly constant as possible. This 
investigation involves the performance of a large 
num ber of· tests, under differing atmospheric 
conditions, and using different classes of coal. 

5. It is suggested that it would be to the 
interest of all concerned in the testing of coals, 
to standardize fully the method of procedure, 
and that further ultimate analyses of samples of 
representative Transvaal coals, together with the 
analysis of their ashes, might well be undertaken 
or financed by the Government, or some other 
interested corporation. 

In conclusion, the author wishes to tender his 
thanks to Dr. Moir for his co-operation in the 
matter of nitric acid estimation, to Mr. Whitby 
for the ultimate and proximate analyses, and for 
the samples of coal, to Professor Wilkinson, and 
Messrs. Hendry, Moon and Estill,for their 
intere~t and assistance. 

The President; This is a paper of most 
unusual interest, and I am sure you will thank 
Mr. Murray for it very much. I hope that by 
the time the paper is printed the author will be 
able to give us some data on the question of 
sampling, which in the opinion of many people is 
of great importance. Unless the sampling error 
can be brought down to I % it is of no use to try 
and get the bomb error down to 1~~. I hope all 
the members of the Engineering Standards Com
mittee, mentioned in the annual report, will come 
forward and give us their views on this important 
matter. I hope myself to b~ able to make some 
contribution on it after it is printed, later in the 
year, when I am in a position of " greater free
dom and less responsibility." 

Mr. Jas. Gray, F.I.C. (ll[embe~'); I have 
much pleasure in seconding the vote of thanks to 
the author for his extremely interesting paper, 
which comes at a time when the question of the 
correct manipulation of the Mahler bomb is 
occupying the minds of many of the local 
analysts and others interested in the matter, and 
in some cases may be said to be developing into 

.a nightmare . 
. Not having had an opportunity of studying 

the author's paper, I do not feel in a position to 

qiscuss any of the points which he raised, but r 
hope to do so at a future meeting. 

As we " experts" all hold very decided opinions 
on the question of coals, I anticipate that the 
opportunity to ventilate these views will be taken 
advantage of and extremely interesting and 
perhaps forcible discussion ,will result. 

. Prof. J. A. Wilkinson (frJemoer oj Council); 
There are two points in this paper which I think 
are worthy of immediate notice. The first is the 
question of a standard he£lt unit, which has been 
raised by Mr. Murray, with a suggestion for a 
definite spelling to indicate different units. As 
is well know!) different sizes of units have been 
used, which has made thermo-chemical literature 
somewhat confusing. The three in common use 
are known respectively as the large calorie, the 
small calorie, and the middle calorie. The first 
named represents the amount of heat required to 
raise J kgm. of water from 00 to 10 G,and would be 
better named the kilogram calorit. The second 
would represent the gram calorie, and the middle 
calorie, used chiefly by Prof. OstwaJd, represents 
the amount of heat required to raise 1 gm. water 
from O' to 1000 C.' The relation between these 
is usually represented thus; 

1 Kal = 10 Ie = 1,000 cals. 
In addition to these, as already mentioned in the 
paper, is the Commercial British Thermal Unit. 

The other point, which occurred to ine whilst 
the paper was being read is that sufficient account 
has not been hitherto taken of the purity of the 
commercial oxygen used in making the combus
tions. It is a well known fact that the two 
chief methods of preparing commercial oxygen 
are such, that th,e oxygen is liable to contamina
tion with nitrogen in greater 01' less amount. It 
would, therefore, be useful if some further 
analyses could be given of the oxygen sold in 
cylinders in this country. 

Mr. E. J. Laschinger (Vice-P~'esident); It is 
a long time since I have hnd to do with chemical 
analyses and laboratory tests on the physical 
properties of coal, but to the engineer the 
practical point of these determinf1.tions is to know 
how much variation in results may be expected 
in determinations ma'de by different analysts, 
whether 5'% or more. . ' 
. Coal is now-a-days generally bought on a 

specification as to the properties of the coal 
supplied, and there are guarantees and penalties 
to· ensure compliance ,'vith the standard specified. 
It is therefore well t~ know what degree of 
accuracy C;lll be depended upon when a reputable 
analysist makes his report, and the accuracy of 

. his figures should not be open to question by any 
large margin of uncertainty. 
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From the scientific point of view, the determi
nation of the calorific value is most interesting as 
it involves one' of the most difficult measure
ments known, that is the measurement of heat. 
Distance, time, forces, mechanical work and 
power can be very accurately measured, but heat 
is so elusive and so difficult to determine and has 
so many outlets that it is even to-day the most 
uncertain element in scientific accuracy. A 
great deal of diecussion centres upon the accurate 
measurement of heat because of these difficulties, 
and I am gald to see that the subject has aroused 
a great deal of interest to-night, and that our 
local analysts have taken this matter up. 

It is 3.lso fairly well known that our South 
African coals have peculiflr properties which have 
caused a great, deal of trouble and have been the 
subject of much discussion not only here but 
abroad. 

THE AMALUAj\,[ATlO~ OF GOLD IN 
BANKET ORE. 

(Read at March Meeting, 1911.) 

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

DISCUSSION. 

Mr. Jas. E. Thomas (Memuer of Council): 
Having now had over four months experience at 
The Simmer Deep-Jupiter Joint Plant .of the 
system of amalgamation brought before you by 
Mr. W. R. Dowling, I venture to think that a 
comparison of results under the old and new 
systems, together with a few remarks thereon 
might prove of interest. 

The following will serve to show. the position 
of affairs under the old system from 1st Septem
ber to 31st December 1910:
Average number of stamps running 

" aperature of mill screening 

" 
" 

" 

ratio of water to ore in mill 
duty per stamp per 24 

runnning hours 
tons crushed per day 

235 
0·0461 in. 
5·75 to 1 

9·459 tons 
2,125 tons 

" 
number of tube mills run

ning (22 ft. x 5 ft. 6 in.) 7 
number of nominal crush-

ing units in use* 510·8 

" 
amalgamating plate area 

in use . 5,276 sq. ft. 
The plates placed in front of each mortar box 

in the usual manner, accounted for 3,351 sq. ft. 
of the plate area. The tube mill circuit contained 
the remaining plates (shaking) having an 'Lrea of 
1,925 sq. ft. and a grade of 10%. The pulp 
(~A nominal Crushing" unit is taken as a stamp with n funlling 

w~lght of 1,250 lb. having an actual drop of n ill. 100 times per 
1l1111ute. See '4 The Development of Heavy Gra\'itation Stamps," 
by W. A. Caldecott, this JlYUmal Vol. x, p. 359, April, 1910.) 

flowing over the latter had a consistency of 2 of 
liquid to 1 of solids. 

The grading analyses of the difl"erent products 
were as follows :-

% % .% ~~ 
+ 60 - 60 + 90 - 90 + 200 

Screen sample 41·30 14·16 44·54 
Cyanide pulp 5·68 16'74 77·58 
Sand original 11.45 33·93 54·62 
Sand residue 11'00 53·fiO 55·50 
Slime original 8·50 
Slime residue 7 ·80 

The extraction by amalgamation was 56'8% of 
the gold in the ore sent to the mill, by cyaniding 
84·67% of the gold in the cyanide imlp and the 
total extraction 93·38% of the gold in the ore. 

As pointed out by the author, this system has 
the disadvantKge of limiting (1) the coarseness to 
which the ore could be crushed and (2) the ratio • 
of water to ore; on account of the effect on the 
mill tables. It alHo reduced the capacity of the 
stamp mill as stamps had to be hung to allow of 
plates being dressed, during which operation 
crushing was liable to be neglected. 

During January and February of this year the 
the amalga,mated tables were removed from thp
mill ~ome being scaled and others used for the 
extension of the tube mill plant, which was 
already under way. From 1st 'March to 31st May 
1911 the following was the position viz :
Average number of stamps running 220 

" aperture of mill screening 0·0685 

" 

" 

" 
" 

" 

ratio of water to ore in 
mill 

duty per stamp per 24 
runnipg hours 

tons crushed per clay 
10·834 tons 
2,243 

average number of tube 
mills running (22' x 5'6") 10 

average number of N. C. 
U's. in use ... 581 ·6 

" average plate area in use 1,700 sq. ft. 
The plate area consists of three stationary 

plates 'per tube mill with a grade of 18%. All 
the amalgamating tables in the stamp mill were 
removed and replaced with short observation 
tables covered' with i\r in. steel plate. The 
ratio of liquid to 'solid in the pulp flowing over 
the amalgamating tables in the tube mill circuit 
is about 1·1 to 1. During this period the grad
ing analyses were as follows :-

% % 
Screen sample 
Cyanide pulp 
Sand original 
Sand residue 
Slime original 
Slime residue 

+ 60 - 60 + 90 
50'14 11·9.Q 
• 4·49 15'84-

9'43 :33·31 
9·00 32'35 

% 
- 90 

3793 
78'67 
57·26 
5865 

% 
+ 200 
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The extraction by amalgamation was 55·52% 
of the gold in the ore, by cyaniding 87 ·03% of 
the gold in the cyanide pulp, and the total 
extraction 94·23% of the gold in the ore. 

Daily pannings of samples of the cyanide pulp 
'and sand originals showed the presence of free 
gold in small quantities but no amalgallJ. Care
ful panning of the residue samples failed to 
detect any trace of free gold. As might be 
expected the value of the sand original samples 
was slightly higher than with a corresponding 
value of the cyanide pulp under the old system 
but this in no way affected the residue which 
show a considerably lower value due, no doubt, 
to the greater degree of fineness to which _ the 
pulp in the latter period was crushed. The 
original and residue values of the slime remained 
practically as before. 

The consumption of mercury under the new 
'system is-from one-quarter to one-third of what 
it was under the old method of working. As 
mentioned by the author the ratio of liquid to 
solid in the pulp passing over the stationary 
amalgamating tables is of the utmost importance 
so that it will be found advisable to use clean 
water when available for diluting the pulp instead 
of slime contaminated water from the overflow of 
the tube mill classifiers, especially as the supply of 
clean water is much more likely to be regular. 

With regard -to the author's statement about 
the amount of gold locked up in mill plates in 
the ordinary way, it. seems to me that a consider
able qnantity of free gold will always be in the 
tube mill circuit in the new systen,. which would 
have previously formed part of the locked up gold, 
so that the benefits derivad from scaling plates 
may not be quite as great as depicted by the 
author. In conclusion I wish to thank Mr. Mac
gregor, Genaral Manager, The Simmer Deep Ltd., 
for permission to publish the above figures and 
remarks. 

Mr. H. J. Filmer, Jr. (Associate): The 
author is to be congratulated on his paper, not 
:merely for the extensive review of the modern 
-method~ of classification for the increased effici
ency of amalgamation, but also for the compari
son of pre-war means of extraction with those of 
the present time. 

Though his 'paper may not be ol,en to any 
-severe criticism, there are however one or two 
points which may be considered in the discussion. 
On page 416, mention is made of the metallic 
iron,which is produced from the wear of shoes 
and dies and from other sourc~s. A fairly large 
proportion' of metallic iron finds accommodation 
in the crevices of the launders, but for that 
which is still in circuit, no reliable means of 
elimination appear to be employed. With the 
lllOdification of some of the present arrangements 

in the tube ~ill circuits, better amalgamation 
should be obtamed. 
- The arrangements as given in diagram" E " 
appear to call for a little alteration. To prevent 
chips of pebbles and iron which pass through the 
screen of the pebble eliminators from scouring 
the plates, I suggest gravitating the effluent of 
the tube mills direct to the elevator. The un
amalgamated pulp if: then elevated to the first 
cone or de waterer, the overflow going to the two 
safety cones and the underflow of these safety 
cones over the plates. The coarse material likely 
to cause scouring of the plates and increasing the 
amount of amalgam in the circuit would thus be 
intercepted and returned to the tube mills. In 
addition the screen of the pebble catcher might 
be of finer mesh say 36 holes to the sq nare inch 
with a small stream of water playing on the 
catcher, thus further reducing the coarse material 
to be dealt with by the tube mill. 

It seems impossible to entirely prevent iron 
from entering the tube mills, but much could be 
done if iron in the shape of drill ends, hammer
heads, etc., were kept out oi the ore by the 
underground llIen. It is really surprising what 
an amount of iron does find its way into the 
mortar boxes with the ore. Another source of 
iron is from the wear of cams and tappets. This 
could be caught under the. came shafts. All 
iron introduced into the pulp finally reaches the 
amalgam room. 

It seems that unnecessary expense is incurred 
by causing the cyanide works to deal with the 
large volumes of water used in milling. It should 
b\2 possible to tap slimy water from the launders 
before entering the slime collectors and gravitate 
this back to the mortar boxes to be used as feed 
water. This slimy water would not cause incon
venience where coarse crushing obtains. 

The statement that amalgamators wish to pre
sent a uniform bright service over the plate is 
undoubtedly true; if rather than allow the shift· 
man to give a forward thrust across the plates 
with the whisks, an upward circular movement be 
given, this wilt be found more beneficial. 

It might also be stated that the copper plates 
of the present day are made of too thin - sheet 
copper, this being apparent when steaming the 
plates, as they undoubtedly show an inclination 
to .buckle, notably at the side!', thereby not ensur
ing an even flow of the pulp down the plate. 

The f~ltow1:n.'7 cont1·ilmtions to the discnssion on 
th1:s paper we1:e made by -,~{ernbers of the 
Institution of JJlinin.9 and JJletatturpy at a 
meetinp in London on Ap1'il 2C, 1911, nnd 
(t1'e pn:nted 1,.11 a.1"r"((.ngement. 

Mr. G. T. Holloway: In iptroducing t.he 
paper, pointed out that .Mr. Dowling's offiCial 
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position in connection with the Consolidated Gold 
Fields of South Africa renciered his paper directly 
or indirectly representative of the most up to-date 
practice in reduction work in that country. The 
methods referred to in the paper were respon
sible for the recovery of £~O,OOO,OOO worth of 
gold per annum, about t"wo-thirds of the total 
output of the Rand, which, it should be remem
bered, accounted for somewhat over one-third of 
the world's output. 

The introduction of modern machinery had 
resulted in the possibility of treating material 
previously unworkable, and such modifications 
had been made in the principal departments of 
the reduction plant that practically every unit in 
the reduction mills on the Rand had been 
remodelled during the last 20 years and substan
tially altered during the last three or four years. 
The sketches on pp. 4, 5, 6, and 14 showed, in 
the forni of diagmmmatic flow sheets, the present 
working on three or four of the largest mines, 
and certain suggested changes in these and 
otllers. ~1r. Dowling had also given an interes
ting historical description, a.lthough a very brief 
one, of progress in milling, etc., and particulurly 
of changes in methods of amalgamation. These, 
as indicated by the title, naturally took first place 
in his paper, so that he had, almost ignored the 
question of cyaniding, although that also had 
been the subject of enormous modication, and the 
President would no doubt allow cyaniding to be 
included in the discussion in so far as it was con
nected with the question of amalgamation. 

The cyanide process, introduced in 1890, had 
revolutionised gold' ore treatment; while the 
slime treatment, introduced by Charles Butters 
and J: R. Williams in 1894, had led to sub
stantial alterations in the arrangement of- both 
amalgamating tables and cyaniding,plant after a 
considerably simpler prelimiliary "thiittment than 
previously. ." 

Perhaps the matter which was niost likely to 
lead to discussion was the arrangement of the 
amalgamating tables, and it was interesting to 
see throughout the paper that the al:>andonment 
of many of the shaking plates in the tube mill 
circuit' and their replacement by stationary plates, 
together with other alterations in the amal
gamating arrangements, had resulted, not merely 
in a saving in plant and a better control of the 
extraction, but in a distinct improvement in the 
total recovery of gold, together with a decrease 
in cost. J n the Simmer and Jack plant, as stated 
on p. 421, a 'better extraction was being effecting 
with only 18 stationary plates in the tube mill 
circuit, in' place of the former 64 ,battery plates 
and 30 shaking tube mill plates. In that plant, 
the point had been re!1ched where it was 
attempted onlJ to catch the gold which was too 

coarse for cyaniding. Such reduction in the 
reduced area of plates led to a saving in mercury 
consumption, a reduction in the water-ratio and 

,-a substantial saving in' the amount of gold locked 
,up. The latter might be taken at l oz. per sq. ft. 
of plate area and the rearrangement of the amal
gamating plant might, as stated on p. 6, result 
in the release of as much as £20,000 w()rth of 
gold. 

r The improved sand and slime treat-ment which 
wa" introduced in South Africa'in 1904 had been 
evol ved from the work carried out in Western 
Australia during the South African War, and 
followed up in South Africa when active work 
was recommenced there in 1904, It 'ha.! led to 
the almost total abandonment of inside amal
gamation in the battery and of the plates on the' 
amalgamating tables. ' 

Mr. Fearnside Irvine said that the paper was 
of considerable interest as showing the develop
ment of amalgamation on the Rand. 'rhe author. 
in the first place described historically what 
happened on the Rand, in what he termed the 
"early days" : but he quoted from J. S. Curtis, 
who wrote in 1894 that with a 900-mesh screen, 
which would be termed a 30-mesh now-a-days, 
recovery by amalgamation was over 60%. These 
results were supposed to be obta~ned without 
cyaniding; but as cyaniding was established' on 
the Rand in 1890, it was to be presumed that 
Mr. Curtis was writing of a ,period before that 
date. Be that as it might, it was interesting to 
note that this percentage of over 60% recovery by 
amalgamation was not exceeded by the most 
modern practice in fine grinding on the Rand 
to day. • 

The whole, trend of the author's lXlper was to 
sho\v the changes made by- the introduction of 
tube Illill~ and fine grinding, into the work of 
amalganmtion. This he did by citing the practice 
at different mills. 

He advocated the abandonment of the mill 
plate entirely, and also would eliminate any plates 
in the circuit between the classifiers and the 
cyanide plant, stating that it was unnecessary to 
have these provided the tube mill cones were 
made of proper size and were satisfactorily 
arranged. After discussing various methods of 
o.oing this, he put forward on the last page, in 
Fig. 5, a proposed arrangement for crushing and 
amalgamating in the tube mill. 

In this diagram it would be noted that 
hydraulic classifiers, or spitzlutten, as they were 
often termed, were done away with, and reliance 
was placed merely upon the tube mill cone, which 
was fitted with a diaphragm. This cone and dia
phragm the speaker took to be Caldecott's cone 
and diflphragm : but thei'e did not appear to be any 
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attempt made to introduce a rising current of 
water. 

The oyerflow fro III this tube mill cone, or for that 
matter, from two or more tube mill C'lIles, went 
into another cone, tIle underti0w from which 
went on to thE tube mill plate~ along with the 
pulp from the tube mill, the overflow from' this 
second cone passing direct to the cyanide works 
without any further attempt at catching fine gold 
or llmalg'tm. 

The tailings froIl! tIle tube mill IJlates ran into 
a pulp ele\'ator and were returned to the first 
COile, so that this cone not only dealt with tile 
current product from the mill, but with the 
whole of that product returned over and over 
again until it waS fine enough to go through the 
ovel'tiow to the second cone, whence, as before 
stated, the second overtiow went to the cyanide 
works. 

In another portion of the paver, the author 
stated that the doing away with the mill plates 
and the fine pulp plates enabled a very much 
smaller quantity of water to be used, as the ratio 
of \yater to ore could be reduced to 4'5 to 1 with
out ill effects, provided the launders had suffi
cient grade to carry pulp of this consistency. He 
did not say what this grade would be, but stated 
that it was necessary that particular care should 
be taken to have the launders smooth and with
out break in their surface, and recommended that 
concrete should be used for this. Here it might 
be suggested that experience in the use of con
crete in launders had shown that it was necessary 
to make this of reinforced concrete; that was to 
say, the launders should not be lined with plain 
concrete, but with CO!lcrete in which ordinary 
screening, say, 4 or 3 mesh screening, was em
bedded. This I,irevented the concrete from crack
ing, made it much stronger and ensured it against 
cracking even when left dry, thus making a 
better job. 

The size of plates which the author finally 
recommended was certainly startlingly small, and 
it would be considered by many reduction men 
that, notwithstanding all the advantages which 
were claimed for the reduction of plate area in 
the way of saving of capital in installation, in 
gold held by the plates, and the, reduced cost of 
operation, there was considerable risk run in cut
ting t,he area down to such a low figure. 

He stated that the average consistency of tube 
mill pulp was about 55% water and 45% commi
nuted ore, and he furthermore said th3.t pulp of 
this consistency could be carried over amalgamat
ing plates which had a grade of 2:]; in. per ft., or 
18%, with perfectly satisfactory results as far as 
amalgamati?n was concerned, From these state
mentl'l it would apped.r that in diagram No.5 
about 4'5 ton~ of water would be used in the 

stamp mill per ton of ore crushed, and that the 
whole of this pulp, with this amount of water 
mixed, would run into the tube mill cone' 
that there it would be de-watered until it con~ 
sisted of 1 '1 water to 1, of ore, that this pulp 
would be ground in the tube mill: passed up to 
tlie tube mill plates: re-elevated by the pulp 
elevator, and passed back into the tube mill cone 
which would then necessarily be filled with pulp 
consisting of a mixture of 4'5 to 1, + 1'1 to 1 
returned from the tube mill. 

This seemed to be somewhat thick for proper 
separation of the slimes from the sands, and as no 
spitzlutten were used it would seem to the 
Rpeaker very possible that a considerable amount 
of fine gold and amalgam would be carried away 
by this dense water to the cyanide works. 

It would be interesting to know what saving 
in total reduction costs this curtailment of the 
total amount" of water in circulation was going to 
make, especially as the author stated that the 
total consumption of water would not be reduced' 
that was to say, he admitted that the make-ul; 
water for the reduction plant would still remain 
about the same as before. Probably most reduc
tion men would prefer to use the small additional 
power required to circulate the extra quantity of 
water rather than take the risks incurred by this 
method. 

It would also be useful to hear from the author 
why he considered' the spitzlutten, which had 
done such very good work in the past and which 
were accepted as a portion of every reduction 
plant today, should be done away with and the 
tube mill cones alone relied on to satisfactorily 
separate sands and slimes. 

As far as the elimination of the mill plates was 
concerned this was now accepted as the best 
modern practice. 

It was ,~_so l1Q:epted as the best modern prac
tice that all amalgamation should be done in a 
building'separate f rom all other operation of the 
reduction process, so as to enable the best atten
tion to be given to the dressing and working of 
the plates, and to eliminate at the same time 
as far as possible any chances of theft. 

With those portions of the paper all up,to-date 
reduction men would agree; but the question of 
t.he sweeping reduction of area in the plates and 
the restriction of the amount of water used, 
required further elucidation. 

It would be useful, therefore, if the author 
would provide replies to the following questions: 

How many tons per 24 hours does he consider 
can be crushed by a: 1250 lb. stamp through a 
9-mesh screen, with the addition of 4t tons of 
water ·to each ton of ore 1 

What grade of apron plate will be required to 
coli ect the discharge and lead it J;n the launders 1 
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. What grade of launders :vill be required. to 
carry this pulp to the tube-mill cone; and, havlllg 
delivered ·it there, will any further water be 
added to. any of the tube-mill cones,. so a~ to 
make the vulp more liquid befOle passing to the 
cyanide works? . 

What form of pulp elevator Will be ~&ed~ a~d 
what power will this elevator take to drIve It, In 

terms of tons of tube-n}ill pul p elevated and 
returned to the tube-mill cone, to carry out a 
practice if, 'accordance with the Diagram ')J" o. 5? 

Mr. S. J. Truscott said they must all admit 
this was a most important paper. There were 
principles contained in it which were far-reach
ing. Mr. Dowling spoke. about the percentage 
obtained by ama.lgamn:tlOn, and one WOl~I(1 
naturally take it that this percentage was "'Ith 
reference to the original value of the ore, but 
this was never actually stated in the paper. He 
recalled that in 1894 111'. Curtis recorded thftt 
60% was obtained in. the early days by amalga
mation, this figure bemg undoubtedly referred to 
a figure representinf( the original value of the 
ore. In tllis paper, however,. where percentnges 
pertaining to recent work were given, it was not 
stated to what values these IJercenUt'!es referred. 
He, the speaker, did not think that on the Rand 
such percentages m·cessarily ref~ITed to the 
original value of the ore, though. thiS was n~tur
ally the trne basis; they sometimes were given 
in terllls of the total bullion obtained. 

The essen tin I question, however, raised by ~he 
papPI' was that which concern~d the relative 
part~ to he pLtycd by amalgftmatlOn and ~yanl~a
tion. . He thought they would agree With hlln 
that the determil;ation of thiH question depended 
very materi,dly IIpon two factors. It depended 
upon the factor of the ore's nature and to some 
extent uvon the biaR of those who were engaged 
in its treatment. With regard to the nature (,f 
the ore it lIliu-ht be said tl;at gold ores naturally 
fell int~ two 0 clnsses: those ores in which the 
gold was free nnd open to amalg:un.ation, a~d 
those in which it was so imprisoned, either by It,~ 
intimate connection with the matrix or by its 
chemical combination, that an adequate ext;ac
tion was not to be obtained by amalgamatIOn 
The ore in most of the gold mines of the world 
belonged to that class where the g?ld was free, 
and he thought it would not be disputed that 
the banket ores belonged to that class. In 
Support of this ,statement he would read an 
extract from the vaper read by Mr. Curtis,. in 
1894 before the Chemical and MetallurgICal 
Society of South Africa. * . 

" The gold in the Rand ?anket IS free. and ?ot 
coated with substances whICh prevent ItS umon 

'* See this Society's Proceedings, Vol. I., Dec. 16,1894, 
, , - pp. 76-80., . 

with mercury; it has been my experience that if 
the Hand ~ulphuret o"e is pulverised sufficiently 
fin« the gold can be obtained 'by amalgamation." 

And again, in the same paper, when advocat
ing a greater application of- amalgamation, be 
said: 

"The mainstay of the whole method would be, 
however, the cheapness and facility with which 
the gold, when liberated from Hand ores, can be 
amalgamated. " 

Granted, then, that the Hand banket is an ore 
where the gold i~ priumrily free, it iJecomes of 
interest to see what other mines of that class are 
doiug. . 

At the Alaska Treadwell they obtained from-
70 to 75% uf the ass1lY. value .of tl?e ore by 
amalgalllfLtioil the remalllder of their revenue 
being obtain:d froln the conc~ntrat~s, which 
amounted to about 2% of the weight uf ore~ 

At the Giant Mine in Hhodesi'L they obtained 
an pqually large aIllount by amalgamation, about 
75% of the ore's value, and they ()btf~ined th.e 
remainder of their revenue by treatlllg their 
concentrates; this, he believed, being also 
obtained by amalgamation after acid treatment. 

At the Ifomestake Mine they obtained 70 to 
75% by amalgalllatioll,. an~ the remainder of 
their extraction by cyallldalItln. 

Then at the Mysore Gold Mines they obtflined 
80% and more by f1.'wdganmtion, anll so little 
did their prosperity Jl'l'elld U pOll the cY:ll1lde 
process th'Lt at this date no mille there was, 
treflting its slimes by tlmt process. 
, Those were some t,f t.he! mines where the gold. 

was free. On the olher side there were tbo~e 
mines represented hy the Waihi, where the gold 
was imprisoned ami where it was necessary. to 
Ilave some ~nch trefLtment as that of the cyallIde 
process. The dependpnce upon that process wa'l 
shown bv the followlllg extmcts f!'fllll a paper 
read in January of this year before the Austra
lasian Institute of Mining Engineers: 

"Very perfect amalgamation is not aimed at, 
because any fine free gold escn,piug the plates IS 
easily acconnted for by the cyanide plant." 

Aud a<Tain: 
"Conc~ntration after tube-mill grinding is not 

usually considered gool practic.e i but with the 
Waihi it is found that, I'roYldllIg the coarser 
portion is separated by the v~nners, it does not 
matter if the very fine 'SUlphides escape to the 
cyanide plnnt.". ... 

vVas such an attitude, however, Jllstlfiable for 
ores· like the Waihi, also the proper olle to apply 
towards the ore upon the Rand? He should.say 
not: but from recent practice one would c,)llsl:ler 
that it was the attitude which was also being 
adopted there. . It was mentioned in the paper 
under discussion that when lime was first used 
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with the ore upon the Rand there was a pro
nounced improvement in the reduction by 
amalgamation, amounting to from 4 to 8%, ~or. 
which those concerned got all due credit. 

In this paper, however, there was no mention 
of the continued applicatiun of lime for the 
benefit of amalgamation. It was useless to say 
that by the addition of lime after amalgamation, 
and for purposes of settlement only, the mill 
water WitS rendered sufficiently alkaline to benefit 
amalgamation. It was that action and property 
of lime, which produced settle.ment which also 
was of advantage to amalgamation, and both 
amalgamation and settlement must follow at 
once after the introduction of the lime, or those 
benefits were not obtained. Then, again, when 
tube mills were first started Gpon the Rand it 
was found that if a plate were put at the 
discharge end, a ~ecClnd crop of amalgam was 
obtained and everybody was quite pleased and 
due credit 'was distributed. Now it was proIJosed 
in many cases to do away with any such sccond 
crop of amalgam because the cyanide plant 
would be able to look after that. It seemed to 
him, therefore, that it would be better if on the 

. Rand there was a little more opposition to these 
present tendencies, and perhaps a little new 
blood would also be good. 

Mr. E. T. McCarthy; I would cite, as bear
ing on this subject, the experience obtained in 
1904-1906 on a different class of ore, viz., 'that 
of the Gwendoline Mine, Korea. ' 

The mill for this mine was designed by Mr. 
Alfred J ames, based un the results of experi
mental work carried out in the laboratory of the 
mine only. As it was known that gold values 
had given out in the mine in depth, it was a 
race to erect the mill without losing a ,;eason 
and there was therefore no time for any experi
mental treatment of 'the ure at honie without the 
risk of losing a year, which would have meant 
keeping up an expellsive establishment without 
corresponding benefit. 

Tne ore was pyrrhotite carrying a silicious 
gangue in the proportion of 20-30% of the former 
to 50-70% of the latter. . 

The lines on which the mill was erected were 
those of a 20 stamp mill, a tube mill and cyanide 
plant with filter presses. The whule plant was 
most expeditiously got out, erected by Mr. 
Marriner and run under the guidance 'of Mr. 
HollJway, and until it shut down practically ran 
without a hitch of any kind and successfully. 

The puint of interest' in connection with this 
mill was that of amalgamation. The results of 
experimental laboratory work gave only poor 
amalgamation results, and with a 25 mesh 
screen this was afterwards borne out by the 
results on the mill platefl. ' 

We decided to llUt in fixed plates for experi
mental purposes below, the tube mill, which so 
far as we then knew had not been tried else
where. The results obtained on these plates 
were so good that could I have foreseen them I 
would not have put in the cyanide plant, as ,"ith 
the en,d of the ore in sight the saving made here 
did not compensate for its first cost. U nf'or
fortunately the records are stored away, so I am 
unable to give the exact figures. 

I note.1he tendency is now to substitute fixed 
for shaking plates. It would have been in
teresting if the author had gone into a little 
IlIore detail as to the reasons for this change. I 
note the Luipaards Vlei Company hiwe just 
decided, on the advice of their' consulting 
engineers, to substitute fixed for the shaking 
plates now in use. 

With regard to amalgamation with a thick 
pulp, my own experience in the Uni~ed States 
s )me years ago on a talcose slate ore was that 
better amalgamation results were obtained with a 
thick pulp and steeply inclined IJlates than by 
the usual practice. I think the same is true in 
pan amalgamation; the thicker the pulp, com
patihle with obtaining a distribution of the 
mercury through it, the better the results than 
with a thinner pulp (sufficiently thick to keep 
the mercury in suspension). 

AIR LIFT AGITATION OF SLIME PULP. 

(Read at Ma1'Ch Meeting, 1911.) 

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

DISCUSSION. 

Mr. Chris. Toombs (Member'); :?til'. Allen's 
paper has opened up a subject of great interest to 
metallurgists on the Rand, more ,especially now 
that the air lift agitation method of dissolving 
gold has been installed on one vf our latest Rand 
plants, viz" the Brakpan Mines, and it is rather 
unfortunate that this plant has not been running 
sufficiently long to enable us to have a contribu
tiot:!. as to its efficiency compared with the 
" decantation "- process, from one of those re
sponsible for its working. 

For the treatment of accumulated slime 
agitation by this niethod is particularly effective. 

Recently reading through Dr. Caldecott's now 
classical paper Oll', " Accumulated Slime Treat
ment," read before rhe Society in July, 1897, the 
fullowing ,paragraph struck me as being 
prophetic ;- ' 

" It is possible that before long aeration now 
re~ularly used for th~ first, time on a workin~ 
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scale will serve also as a means of agitation in 
place of mechanically driven paddles at present 
employed." . 

In the same paper Dr. Caldecott also refers to 
the advantage of deep vats for aeration purposes, 
but he scarcely hresaw the large chimney-stack
like structures known as " Brown" or " Pachuca " 
vats ·now being used. 

The pyritic portion of accumulated slime has 
through course of time been partially oxidized to 
ferrous sulphide (FeS), ferroq.s sulphate (FeS04) 

and sulphuric acid (H2S04), These three com
pounds are those with which the metallurgist is 
called on to deal, so the fully oxidizEd com pounds 
presEnt need not be detailed. 

Ferrous sulphate (FeSOJ is really the bite 
noi1·. On the addition of sufficient lillie to 
neutralize the H 2S04 and FeS04 the latter is 
precipitated as ferrous hydrate Fe (OH)2' This 
compound has a powerful affinity for oxygen, 
and immediately denudes the slime pulp of this 
element, only a very small proportion being con
verted into ferric hydrate Fe2(OH)6 in doing this. 
Before perfect conditions for cyaniding exist it i~ 
necessary that ali Fe(OH)2 be converted into the 
innocuousFe2(OH)6' and the pulp mass resaturated 
with dissolved oxygen, and for this purpose 
agitation by air lifting gives every particle of 
the pulp intimate contact with air, and that in a 
very short space of time. The insoluble ferrous 
sulphide (FeS) also slowly oxidises into FeS04 , 

but in the presence of exce~s of lime and oxygen 
the change to Fe,l0H)G is instantaneous. Com
plete conversion of Fe('OH)~ to Fe2(OH)G is very 
mpid if intimate cont·:lct with air is assured 
Those interested in this subject and unacquainted 
with laboratory work can see this for themselves 
by dissolving a small crystal of FeS04 ill 
water in a small flask and adding a little alllmo 
nia or lime water. A dark green precipitate of 
Fe(OH)2 results. If the contents of the flask 
are swirled. round without actually slvtking up, 
considerable time will elapse before the. green 
precipitate turns to the reddish brown Fe2(OH'6' 
On the other hand, if the flask is closed with the 
palm of the hand or a cork, and the contents 
agitated vigorously, renewing the air supply once 
or twice by removing the cork, the green preci
pitate changes quickly to the fully oxidised 
brown. This will also give a rough idea of the 
different effects of mechanical and air lift methods 
of agitation. 

The affinity Fe(OH)2 possesses for oxygen has 
b<Jen made the basis of a simple nnd accurate 
method for determining dissolved oxygen in 
waters by Prof. Lett~, Queen's Universit)', Belfast, 
which is simple in its manipulation, much simpler 
than Thresh'iI well-known method, and the results 
obtained by it compare very closely with oxygen 

determinations made by analyses of the dissolved 
gases. This method is worthy of note by any of 
our analytical members requiring information on 
that important point,. the amount of dissolved 
oxygen contained in potable wR,ters, more especi 
ally if suspected of contamination with sewage or 
animal excreta, or in which ~robic bacterial fer
mentation may be taking place. 

To illustrate the efficiency of air lift agitation 
both as a time saver and a dissolver I have 
plotted the following curves from data obtained 
by the experimental wqrk carried out on this 
method at the East Rand Proprietary Mines. 

Fig. 1 shows. rate of solution and extraction 
obtained with ordinary pulp after amalgamation. 

Figs. 2, 3 and 4 show results obtained from 
treatment from accumnlated slime by this method, 
with different ratios of dilution. These diagrams 
illustrate the rapidity with which gold contained 
in slime dissolves, the very small amount dis
solved after the first hour's treatment probably 
coming from sand present with the slime to the 
extent of from 5% to 10%. 

Trea.tment of Plumba.gu Pots.-A few details 
of results obtained by this method in conjnnction 
with amalgamation, on ground plumbago pots 
may be of interest. 

A charge containing 21'7 oz. gold and 21'8 oz. 
sil ver per ton was treated with the following 
result :- Au. Ag. 

Per cent. Per cent. 
Extraction by am'l.lg:unation 32'H5 13-07 
Extraction by KCi'i 6:l 9 54'82 
Total extraction 95'85 67 '89 
Giving a residual value of 0'9 oz. gold per tOil. 

This is it summary of several experiments 
made on a laboratory scale. -

On a larger scale the treatment of some 3,000 
lb. of the same material gave a gold extraction of 

Per cent. 
By barrel amalgamation 81'68 
Agitation with KCN '" 13'41 
Total extraction 95'09 

The thanks of the Society and members gener 
ally are due to Mr. Allen for introducing this 
interesting subject, of which I am convinced we 
will hear a great deal more in the future. 

PROFIT PER FATHOM. 

(Read at Pebluaj'Y J/eeting, 1911.) 
'-'--

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

REPLY TO DISCUSSION. 

Mr. R. E. Sawyer (Assuciate): I have to 
thank Mr. Richardson for his interesting criticism 
of my notes Oil " Profit per Fathom." 
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I must plead guilty to a terminalogical in
exactitude in saying that my figures were merely 
compiled as examples. They are actual figures 
from a real mine-the Cason. My excuse is that 
at the time the notes were written, I had not 
received permission to give any names. 

He says that the distribution of compressor 
charges proportionately to fathomage broken is 
unfair; to distribute on a tonnage basis would 
be worse. Take the case of two stopes, one 
3 ft. 6 in., the other 4 ft. 6 in. stope width, both . 
with good foot and hanging parting. One hole 
drilled in each stope with equal burdens will 
break nearly equal fathomages, but the tonnages 
will be very different. 

I may say that the original investigation on 
which these notes are based was set on foot to 
determine. whether certain large bodies of reef of 
an average value of 3'5 dwt. were being worked 
at a profit.' The results are conclusive, and it is 
a fact, that in certain cases rock containing only' 
2'5 dwt. per ton, was being mined at a profit. In 
this connection it is interesting to note that in 
the annual report of the East Hand Proprietary 
Mines 3,500,000 tons classed as unpayable are 
valued at the very low figure of 2'2 dwt. This, 
as Mr. Richardson says, should be of great 
importance to the Rand as a gold field. My 
object was not to advocate any particular system, 
fathom age or other, but merely to determine a 
fair approximate method of distributing costs, 
and thus arrive at a definite conclusion as to the 
payability c.f certain ground. I maintain that 
this could not be done on a tonnage basiR. 

Another point on which the method throws 
light is the true comparison between large and 
small machines. I will leave out the hammer 
boy as we cannot get him. I have figllres from 
several mines which show that the actual cost of 
stores and labour for small machines is (unlike 
the example' in Table 1) about lOs. per fathom 
less than for large machines, and I understand 
that on the Robinson Deep. large machines are 
being replaced by small ones. As a rule, small 
machines are placed in stopes with small stope 
widths and consequently cost per ton is high, the 
cost per fathom, however, being low. I maintain 
that if the small machines were placed in the 
wider stopes the cost per ton would also be lower 
than the large machines. This experiment is 
actually being tried under the author's supervision 
and the result. to date entirely confirms his 
opinion. The fathom age per machine shift is 
only slightly lower for the the small machine 
while the cost is less. It must be remembered 

.that one white man runs at least four snmll 
machines as against two .large ones, thus the 
fathom age per white shift is far larger for the 
small machine, hence the reduction in cost. '1'he 

efficiency of the small machine depends largely 
on getting in six holes per machine, three holes 
to a bench; long holes are not necessary or 
desirable in narrow stopes. The author, however, 
does not recommend small machines for very 
large stope widths. He has seen ove:;: 100 ton"s 
broken at one blast by three holes, each 12 ft. 
long in a stope 14 ft. width. Small machines 
could hardly compete with this. 

Mr. B,ichardson thinks that the adoption of this 
system would lead to selective mining; I think 
the opposite would be the case. The profit per 
fathom depends largely op the contents per fathom 
and this can be increased by including poor reefs 
of the foot or hanging wall in the stope width. 
The author's policy of mining 2'5 dwt. rock can 
hardly be called "picking the eyes out of the 
mine." 

I agree to a large extent with Mr. Tom 
Johns<,m's remarks, and tha"k him for correcting 
my arithmetic He asks why small machines are 
llsed in narrower stopes than hammer boys 1 
Becallse with a fairly fiat reef they can mine 
narrower than hammer boys. 

In conclusion, I regret that there has been 
so little discussion, as these notes were only 
written in a tentative manner to elir;it informa
tion on the points dealt with. 

SOME ASPECTS OF ':M:INE VENTILATION 
AND TEMPERATURE ON THE 

wrrw ATERSRAND. 

(Reacl at May Meeting, 1911.) 

By J. WHITEHOUSE, RSc., M.1M.E. (AssoC'iate) 
and W. L. VVO'l'HERSPOON 

DISCUSSION. 

Mr. Rowland Gascoy,ne (Membe1'): The 
questions of undergrcund temperature and mine 
ventilation were undoubtedly att;:acting increased 
attention as the mines grew in depth, but that 
of temperature seems to have received some 
attention almost ever since the mines attained 
aliy importance. The most remarkable feature 
about these observations regarding underground 
temperature seemed to be that every new obser
vation indicated that the temperature gradient 
gradually decreased with the depth. In 1893 
nil'. Hamilton Smith, when reporting upon the 
deep level question, seelllS to have taken some 

, observations and gave the increase as 1
0 

F. for 
every 82 ft, The milles at. that ti.me :vere of 
course very shallow, but the H.and VlCtona .bore
hole had then just struck tbe :Main Heef senes at 
a depth of 2,500 ft., and tl:!is borehole seems to 
have been used to arrive at' the above result. 
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Borehole results are not, of course, as reliable as 
those' obtained from actual observations in 
mining operations, but they nevertheless con
stitute a guide. Mr. Andrew F. Crosse made 
some observat~ons in 1895 down to a depth of 
over 1,001) ft., and calculated that the tempera
ture increased l' F. for every 100 ft. There 
se~ms t() have been no further observations 
recorded until 1906, when Mr. Hugh F. Marriott, 
as a result of observations made to a depth of 
3,~16 ft., gave the result as l' F. for every 
208 ft. in depth, a remarkable result and one 
that attracted some attention. Still more re
marlmble were the results given by Mr. Lionel 
Phillips two years ago at a Chamber of Mines 
meeting of observations made at Brakpan and 
elsewhere; when it was stated that the increase 
was 10 F. for every 255 ft. in depth, so that it 
would seem that undoubtedly the temperature 
gradient flatten~ as the depth increases. It 
would be intere~ting to know more about the 
observations mentioned by the authors, as they 
appear to c mfirm, more OJ' less, those mentioned 
by Mr. Lionel Phillips, in a remarkable manner, 
and if the date of the observations can be given 
it would of course add to their value. 

I do not think th'lt underground temperature 
conditions are anywhere else in the world so 
favourable to deep mining as on the Rand, but 
in the Lake Superior copper regions they run 
very' close . to those prevailing on the Rand. 
Years ago I was engaged making observations 
for the committee appointed by the Btitish 
Association for the Advancement of Science to 
investigate this question of undergrcund tempera
ture, and as far as my observations went they 
seemed to indicate that the temperature gradient 
was inclined to be higher in rocks running com
paratively flat than where they had a considerable 
dip. I hope that the somewhat steeper heat 
gradient indicated by the writers as existing at 
Brakpan may not be a prelude to similar condi
ti0ns when at great depths the reefs may be 
expected to have flattened considerably on these 
fields. Another indication of some importance I 
noticed was that in a coal seam, the heat (probably 
due to oxidation) was several degrees higher at 
the face than at a depth of 4 ft., and I came to 
the conclusi0n that to obtain reliable results a 
borehole in a coal seam should be at ·Ieast 6 ft. 
deep. 

I wonder whether many have read that some
what romantic geological work of Prof. Schwarz. 
on "Causal Geology," because this question of 
underground temperature is mentioned, and the 
decreasing gradient of increase on the Rand is 
taken by him to show that the earth grows 
gradually cold in depth, Sel that mining may 
possibly be carried on to such enormous depths 

on the Rand without attaching any importance 
to this underground temperature question-but 
I doubt whether any engineer who has had much 
experience of deep mining elsewhere will be 
inclined to agree with the learned Professor in 
this respect. Still it must be admitted that with 
the Rand possessing the lowest temperature 
incre~\se of any mining field in the world and a 
class of unskiJled labour that ought to stand 
high temperatures underground, the Rand gold 
fields have been particularly favoured by nature, 
and no doubt such mining depths will be attained 
here as will prove impossible in other parts of 
the world. . 

It is much to be regretted that on the Wit
watersrand, where boreholes have reitched such 
great depths as at Rietfontein, Vlakfontein, and 
Gemsboklaagte, temperature observations were 
not made to compare with the borehole tempera
tures in other parts of the world. For instance, 
in Upper Silesla, at Gzuchow, a borehole was put 
down 7,346 ft., and gave an increase in the tem
perature of 1° F. for every 54 ft., whilst' another 
borehole at Paruschowitz, also in Upper Silesia, 
at a depth of 6,4:!9 ft., the increase was 10 F. for 
every 56 ·ft. Then in France, at Pont a'Mousson, 
where the depth was 5,104 ft., the increltse was 
l' F. for every 55 ft. In all these C3,ses, however, 
it must not be overlooked that the borings were 
made in .coal measures, or in the neighbourhood of 
coal seams, where temperatures underground are 
always high and liable to be influenced by the close. 
proximity of coal seams. In b0rings put down 
to a depth of over 4,000 ft. in Western Virginia, 
U.S.A., the temperature increased at the rate of 
l' F. for every 73 ft. Rock temperatures seem 
to vary in different rocks for from observations I 
made at a deep borehole put down under my 
charge near Lincoln through the lias, rhaetic, 
keuper, bunter and permian beds I estimated the 
increase at 10 F. for every 74ft. as compared 
with l' F. for every 60 ft. generally met with in 
the coal measures. It is perhaps when we 
come to consider actual temperatures experi
enced' in deep mines that the subject becomes 
more interesting. Now up to the present 
the Victoria Reef Quartz Mine, Bendigo, is said 
to be the deepest gold'mine in the world, having 
attained a depth 0.£ 4,600 ft. from the surface, 
and the temperature of the rock at that depth is 
112' F. as compared with 83' F. to be expected 
on the Rand at that:depth, thus showing a differ
ence in favour of the Rand of 29 0 F., which 
means in other words, that before a similiar tem
perature is met with on the Rand the mines 
will have attained a depth of nearly 12,000 ft. 
The only other part of the world where the tem
perature gradient at all approaches that of the 
Rand is in the Lake Superior copper regions, 
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where mining is being carried on successfully at 
a depth of a mile more or less from the surface. 
If we come to ~oal mining expcriences we find 
that a rock temperature of 120° F. is attained at 
the Ste Henriette shaft, in Belgium, at a depth 
of ~,900 ft. as compared with a rock temperature 
at the Ashton Mors Colliery of 102° F. at a 
depth of 3,200 ft 

The task of c001ing the working places of these 
deep warm mines so as to enable 'white labour to 
work therein i~ not an easy one. At the deepest 
gold mine in the world at ,the VIctoria Quartz 
Mine, Bendigo, an overhead brattice is put in 
which delivers about 1,500 cub. ft. of air per 
minute at the face, thereby reducing the tempera
ture of the working places to 87° F. I found, 
when manager of the Ashton Moss Colliery that 
the only feasible way to keep the working vlaces 
cool was by having a separate travelling road free 
fron1 side branches or other methods of escape 
all the way from the downcast shaft to the working 
face. Even then the fresh air reaching the lowest 
workings soon assumed a temperature of 75° F., 
and every 30 yards or so it travelled along the 
face it seemed to pick up'a degree of temperature 
until it reached 90° F., which was about the 
highest temperature encountered anyivhere along 
the working faces of the mine. It was surprising 
how easily the air escaped at these depths, even 
when no opening was apparent, and this would 
seem to threaten to constitute one of the greatest 
difficultie~ in efficiently ventilatmg the future 
deep mines on the Rand, more especially if the 
workings are left open and sand filling on ,an 
e'xtensive scale is not resorted to. Water sprays 
were tried to cool the air but it became so soon 
vitiated and oppressively hot that the experiments 
were soon abandoned. 

The records given by the authors as to the tem
perature of the atmosphere in the Village Deep 
Mine both before and after starting the fan are 
indeed very valuahle, because after all it is the 
atmospheric temperature of the mine, rather than 
the rock temperature, that affects the workers 
for after continued eXp'osure to cooler currents 
of air, rock temperatures became gradually cooled 
down. At the greatest depth at the Village Deep 
the highest recorded temperature was 80'2" F. be
fore the starting of the fan, and at the shallowest 
depth the temperature recorded was 74'1 0 F. 
There are so many different conditions, local and 
otherwise, to be considered as affecting the atmos
phere of a mine thr.t it becomes difficult to form 
reliable conclusions, but the temperature of the 
atmosphere seems to have increased before starting 
the fan somewhat similar but not exactly the same 
as the rock temperature. Some striking reduc
tions in temperature seemed to have occurred at 
the level stations as the effect of starting the fan, 

. but along the levels and particularly where the 
observations were made considerable distance8 
inbye, the'difference is much less noticeable, thus 
showing how, as previously remarked, the ail' 
current, even if strong, soon becomes warmed up 
to its surroundings. Had there been recorded 
on the tabulated statements the amount of air 
'circulating at the different points as measured by 
the anemometer before and after the fan started, 
much valuable information would have been 
gained thereby, nevertheless, the tables show 
how beneficial regular air currents are .to the 
underground health conditions of a mine. The 
tabulated statement of the results of the under
ground observations, with the thermometer taken 
'in conjunction with the plans, also show how 
difficult it is even, under the favourable condi
tions existing at the Village Deep in the 'Main 
Reef Le'lder to ventilate the lower unconnected 
workings in such a manner as to materially 
reduce the temperature. This difficulty is one 
that exists in all deep mines, and'I have previously 
referred to the special steps required to overcome 
it in very deep mines in order to rpduce the tem
perature to such a level as will allow of mining 
operations being carried on with any degree of 
comfort. 

The writers refer to the large quantity of 
moisture conveyed by the return air from the 
mine and with a current of 260,000 cub. ft. per 
minute at 8'2 gr. of moisture per cubic foot of 
air it is estimated to have been as high as 
40,400 gallons of water per day. The writers 
go on to say that the removal of such a large 
quantity of water from the mine workings daily 
has natural.ly a tendency to make the workings 
very dry, but they have evidently overlooked tlie 
fact that the intake air also conveys moistme 
into the mine which if allowed for materially 
reduces the estimated loss of moist.ure. For 
instance at the Banner Mine with a current of 
200,00,) cub. ft. intake air at 40° F., 14,000 
gallons of moisture were carried into ·the mine 
and with the return air heated to 65° F" it was 
estimated to carry 34,000 gallons of moisture 
out of the mine, thus depriving the mine of 
20,000 gallons of water per day. That a large 
current of air passing through a mine does carry 
off a large amount of moisture does not require 
scientific investigations to prove, it is' easily 
detected in rapid return currents by mere personal 
contact, and in sluggish currents gives rise to 
very disagreeable mists, whilst it is highly dele
terious to the health of the workers who have 
the misfortune to work in return air currents. 
Before mine ventilation reached its present stage 
of perfection in Europe miners frequently fell 
ready victims to asthma and other diseases of the 
chest and lu'ngs through having to work in 
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moist return 'currents, 'but since the splitting of 
the air currents so as to ventilate the whole of 
the workings with fresh air all these diseases 
have practically disappeared. 

The writers refer to the question of size and 
shape of shafts for deep level mines and point out 
that for 250,000 cub. ft. of air per minute for 
a depth of 3,000 ft. a five comllartment' shaft 
would be too small and they recommend a ·cir
cular shaft. They do not however state what size 
of a circular shaft they would re(,ommend for this 
pnrpo,se. The biggest rectangular shaft yet sunk 
on the R:J.nd is only equal in area to an 18 ft. dill.. 
circular shaft but for hauling purposes· in utility 
are:J. it is generally considered to be equal to a 
much larger circular shaft than one of 18 ft. in 
diameter. What size then, would the writers 
recommend a deep level circular shaft be con
structed so as to admit of seven u,;eful com
partments and at the same time provide for the 
requisite ventilation at a normal W.O.? 

On page 545 the writers point out that in up· 
cast ~hafts the air ha~ a deleterious effect ]lpon 
the shaft timbers. In discussing Mr. Penlerick's 
paper I pointed out that return air had not only 
a deleterious effect upon timber but likewif'e 
upon stcel wiuding ropes; in fact I have known 
instances where it has beon.ueemed IIp.cessary to 
u~e upcast shafts for winding men. alld tilll bel', 
the ropes even when of identical construction have 
only lasted as many months in the upcast shaft, 
as similar rcpes have lasted years in the downcast 
s!mft say only fifty yards distant. One therefore 
naturally expects that if steel and timber cannot 
stand return air, it is equally deleterious to 
human beings as previously pointed out, and the 
passing of the air current immediately it has done' 
its work into the return airway, without coming 
.into contact with other working placeF, is one of 
the primary conditions necessary in a ventilation 
~cheme. As a matter of fact on the same page 
the writers point out that" in laying out a ven
tilation scheme it is desirable that the air should 
be split into sUlall circuits, in order to give each 
district a cool supply, since air which has been 
carried over great distances is usually hot and 
moist. After traversing these districts it should 
be brought into the main return as late as 
possible, so that the velocity in the latter is 

. kept down and hence the pressure required is 
kept low." 

With these expressions I cordially agree, but 
if Fig. 7 on page 548 be referred to it will be 
found that the exceedingly simple arrangement 
recommended by the writers violates every 

. condition they lay down' as desirable in a 
ventilation scheme. According to Fig. 7 tIle air 
is spli t, it is true, after en teri ng No. 2 shaft, 
but the currente comp together again at the 

driftdrivell through the' dyke, thus to some 
extent neutral ising the splitting results, are then 
coursed through the dip worKing pl:J.ces, thence 
to the fan, and thrnugh the wh()le of the workings 
served by No.1 shaft. I need scarcely point 
out that this is not ventilating a mine by 
indeptndellt splits and returning the foul currents 
to the main returns, as reccmmellded by the 
writers, and whilst the example given may have 
SOllle advantages, its disadvantages are very 
obvious. It has the advantage, for instance, of 
cheap installation as a temporary means of aiding 
natural ventilation in a short lived mine, and 
making it possible to get the air currents well into 
the deep workings. But it has the disadvantage 
that it ventilates by return air the whole of the 
workings' served by No.1 Bhaft, whilst according 
to the plan such an installation cannot be installed 
until practically the whole of the property has been 
developed and nearly exhausted. This example 
lDay perhap~ work, without serious objection 
being raised on the R.and, as an auxiliary where 
considerable elasticity in ventilation schemes is 
permissible, but, for instance, in it fiery coal mine, 
such an installation for permanent use would, for 
obvious reasons, be impracticable. The installa
tion of a fa'n so far iri the workings overcame~, it 
is true, a' good deal of the difficulty experien ~ed 
in getting the air intI) the more distant working 
places, but; of course, until a mine is considerably 
developed such installations are impossible, and 
tile time seems to be fast approaching on the 
Hand when, at the preliminary opening of a very 
de.ep mine, it will be as necessary at the outEet 
to instal a ventilation scheme just the same as it 
will be necessary to have a drainage scheme. 

With regard to the most suitable position in 
which to place a fan, that must, of course, depend 
upon circumstances, My experience of deep 
mining, both as regards ventilation and other 
questions connected therewith, has taught me 
that there is a good deal of truth in the saying 
that" needs must where the devil driYes," and to 
get the best results ort~odox procedure has 
sometimes to be departed from, so that it is 
impossible to slavishly follow precepts and cast· 
iron rules, particularly in deep mining methods. 

The tabulated statement, showing the' tempera
ture condition of the Village Deep, illustrates the 
difficulty of materially lowering the temperature in 
all cases by means of ventilation, in a few cases it 
is even higher, but the figures given by the writers 
show how much the atmosphere of the mine has 
been improved on the intake side by the installa
tion of the fan. There can be no doubt about the 
convenience of using abandoned outcrop mines 
for the escape of foul return air' from deep level 
workings when under the same control, but the 
necessary care must be observed to prevent any 
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moist currents. passing through actual working 
places after leaving the fan, othE-rwise the result of 
ventilating underground workings. wilI be, that 
whilst on the intake side of the fan all mfty bemuch 
improved, on the' return side the working pbces 
may be perhaps in a worse condition than before. 

NOTES ON THE ·MATTE ASSAY. 

(Read at December J/,eli71g, 1910.) 

By L. J. WILMOTH, A.I.:\1 M., M.A~I.I.M.E. 

REPLY TO DISCUSSro'N. 

Mr. L. J. Wilmoth (.l!e7n0e~·): I have to 
thank Mr. GralJalll Thbrtyn for hiE ~omplilllentary 
remarks, and at the same time express regret 
that circumstances have prevented me carrying Oil 

further experimental work in connectiop. with 
this method of assay. There seems, no doubt, 
that further work would develop 'this method of 
assay very considerably, both ~ts to de~ail and to 
scope. It is possible that tbe use of lJ matte 
might be carried into the assay of most base ores 
when determining their gold contents. 

The President.: I bave now to say good-bye 
to you after a very pleasant year of office. I 
thought at first the' work would be extremely 
bard and trying, but it has been very much 
lightened by the. harmonious way in which the 
Council has assisted me at its meetings and by 
the support which the general body of members' 
have given me at our ordinary llieetings .. I am 
quite sure the Society will go forward next year 
and increase both its membership and its useful
ness. 

The meeting then closed. 

'Notices and Abstracts of Articles and 
Papers. 

CHEMISTRY. 
ANALYTICAL NOTES.-" Scpw'atton of [1'on, Alu· 

minium and Chrmnittm.-Teharviani and "Ynnder 
proceed by fusing the mixed oxides with' sodium 
carbonate in a platinullI crucible for seven hours; the 
cooled contents of the crucible are leached out with 
water and the iron oxide is filtered otl'. In the 
filtrate the alumina is precipitated by excess of mllmo
nium nitrate; the filLrate frolll this is acidified with 
nitric acid, and, afte~ the relluctioD of the chro.uate 
by alcohol, chromium is 'precipitated as hydroxide by 
excess of ammonia, the' precipitate dissolved in 
hydrochloric aeid aud reprecipitated with ammonia. 
By thi, method the alumina is obtained in a much 
pmer state than .either by precipitation from any acid 
"olntioll with ammonia or from an alkaline solution 
after deeolllposition of the aluminate by ammoniulll 
chloride. ' 

Estimation of Small Amounts of Dime in the Pres· 
ence of much Magneoia. - In 1 he lIlethoJ ell'l'loyed 

by C. Liesse t he solution is JiluteJ'to Lhe extent of 
1 in 1,500 when magnesium oxalate is soluble. One 
gramme of the 8ubstance is di~solved in 25 parts of 
hydrochloric, aci,l, and .tfter dilution with lUO parts 
of water the solntiOll is made slightlyallmlille with 
ammonia, heated, filtered, cooled and diluted to 

. 1,500 cc. Fonr grfLIllllles ,of ammonium oxalate are 
added, the solntion is lLr'idilied with acetic· acid, well 
stirred and allowed to stalld two honrs before filter
illg. Good resnlts are ohtailled with 99'5% of mag
nesia and 0'5% of lime. 

Estim(ition of ChTomiu7J/, in Chrome-l'nngsten Sleel. 
-Henrik 'Yclowiszewski recommends a modificfttion 
of Von Knorre's method, To 1 gm. to 2 gill. Qf 
borings in a half·litre ErlclIII.eyer llask 10 cc. to 15 ('c. 
of a 15% solution of disodic hydric phosphate and 
the 8 cc. 10 16 ce. of snlphnric acid, sp. gr. ]'65, and 
5 ce. of water are added. On gently heating tI.e 
met,d dissohes in ftbont ]5 lIlilliltes; the heat is 
then increased and 2 cc. of lIitric acid, sp. gr. 1'4, 
are added to convert tung"ten into soll1hle phospho
tungstic acid. ~fter dilntion of theclearlir]llid ,\-ith 
300 ce. to 500 cc. of hut water the addition of :3 gill. 
to 5 gm. of a'"l1loniulII persulphfttp. oxidizes chrominm 
to chromic add. Excess of persnlphate is decom
posed hy boiling, a little lII"re sulphuric acid is 
added and the chromic acid is t itmted with ferrous 
alll~noninm snlphat e, the excess being deterll.ined 
with permanganate. 

A Sensit'i've and Statile Litm,lls' Solution.-A. 
Piischel stftl es that the sensitive violet-colored con
stituent of litlllus can he separated from the other 
colOl'ing matter, /2nlll a",l inert substances contained 
in commereiallitlllus hy heating with dilute 8nlphuric 
acid-4%-which precipitates it, probably as a 
sulphonie acid. The precipitate is collected, washed, 
redissolved in hot water and ncntmlized wiLh sodic 
hyrl~oxide, The indicator tl."~s ohtained has a violet 
colonr and is extrelllely 8ensll,.\'e. 

Estimution of SnIZlh:lt7' in lJrass and BTonu.
Gllstav . Thurllauer oiltuins excellent results by the 
following method: Thoroughly lI.ix 1 gm. of filings 
with 6 gill. of a mixture of two parts of potassic 
chlorate with one part.sodic cftrbolHlte, trHlIsfer to a 
wronght.iron crur-ihle lined with sonic carbonate, 
cover with more of' the fusioll mixture and h~at 
"radaally until fusion is complete. When cooled, 
digest tlie mass with hot wal er, filter off the' oxides, 
acidifying the filtrate witli hydrochloric 'acid, Hnd 
determine ·the sulphur as harium sulphate. Tire 
author admitR that the error lIlay. be ~R milch aR 
0'01%, and add~ that if gl'eat accuracy be re'luired a 
silver crucible shonld be mer!. If' an error of 0'01 %' 
me'an a diH'erenee of 0'01% of sulphur in the metal, 
the inaccuracy due to the 'lIse of an iron crucible 
woulr! amoullt to ft tolerably large propOl tion of the 
RlIlphur pre,ent in bmss or bronze of average 
(pmlity."-Metall'ltrgicat (Ind Chemical Engineering, 
ix, 4, 217', April, Hill, p. 217. (J. A. W.) . 

THE'PORTABU; ASSAY OUTFIT FOR FIELD 'YORK. 
_" Engiueers who have bad occasion to prospect in 
isolated regions where assay oUices are few and far 
hetween will be. interested iu a contl'ibntion to Lhe 
Janna,y, Hlll, Blllietin, of the Amer. Inst.. of ~in. 
Engineers, by S. K. Bradford. He gives full. detall~ of 
equipment alld procedure anrl shows the IIlgenlllLy 
whirh can be exercised when ordillary laboratory 
facilities .1re not at halln. Thll e'llliplllent is packerl 
in an ordillary 26 'in. valise alld sutlices for about 100 
assays of cOllllllercial accuracy. . 

Equipment,-Smail halllmer; steel mortar WIth 
stand "awed oH' Hat.to serve as "II anvil; small steel 
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pestle; blow pipe and blow pipe cupel holder; small 
and large Rpatulas; button pliers; light 1 in, cupel 
mould; two a'5 in, x 8 in, lIluffles; IS 'F' crucibles; 
six crucible covers; crucible tongs; 25 cc, burette; 
six 0'5 OZ, parting flasks; six 0'5 oz, annealing cups; 
two or three beakers; hand balance, folding in a tin 
box; set of gram weights; one 6 in, 60 mesh screen; 
six small glass stirring rods; teaspoon and 
tablespoon; a lIlicrometer for measuring diameter of 
buttons, The latter may be a short fixed mic\roscope 
stand in which has heen placed a scale of 0'1 m,lll,--'-
two or three extra object glasses being carried for 
safety, Chemieal reagents in bottles in metal con
tainers: O'51b, KCN; lib, C,P, HN03 ; lib, C,P, 
HCI and 2 Ib, aquft ammonia, A few ounces of 
sheet copper: I OZ, C,P, sheet silver; 0'5 Ib, sheet 
lead; 2 Ib, tenpenny wire naib; 5 Ib, bone ash; 
5 Ib, sodium bicarbonate; 5 Ib, litharge; 3 lb, red 
lead; prepared charcoal for blow pipe use; caml!~s 
and old newspapers. 

It will be possible to obtain sodium bicarbonate at 
country stores d,nd bone ash may, on occa~ion, be 
made in the field, Sheet lead may be made from 
bullets and sil vel' can be obtained from coins of 
known fineness, 

The assays can be fused in a blacksmith's forge, 
which is to be found at cvery mining camp, and the 
cupelling can he done at tile same place by setting 
up the small llIuffle mentioned, The weight of the 
buttons obtained can' be deterrilined by measuring 
them and referring to a previously prepared scale 
ba~ed on specific gravity multiplied by solid con tents, 
This method of determining weights can be found in 
the Transactions of the A,I.M,E., xxxi, SOO (1901)," 
-Metall1l1'gical wul Ckemical Engineering, March, 
1911, ix" 3, P 155, (J, A, W,) 

INTKHNATIONAL ATOMIC 'VEIGHT;;, 1911.-" Re
vised atomic weights are reported as follows by the 
International Committee, composed of F, ,y, Clarke, 
T, E. Thorpe, William Ostwald and G, Urbain :_ 

Element, Symbol. Atomic Weio"ht 
Aluminium Al 27'1 0 

Antimony Sh 120'2 
Argon A 39 'S8 
Arsenic As 74.'96 
Barium Ea 137'37 
Bismuth Bi 208'0 
Boron B 12'0 
Bromine Br 79'92 
Cadmium Cd II2'40 
Caesium Cs 132'81 
Calciulll ea 40'09 
Carbon C II '0 
Cerium Ce 140'25 
Chlorine CI 35'46 
Chromiulll Cr 52'0 
~~t ~ ~~ 
Columbium Cb 93'5 
Copper en 63 '57 
Dysprosium Dy 162:5 
Erbium Er 167'4 
Europium Eu 152'0 
Fluorine F 19'0 
Gadolinium Gd 157'3 
Gallium Ga 69:9 
Germanium Ge 72'5 
Glul'inulll GI 9'1 
Gold .. , Au 197'2 
Helium He :1'99 
Hydrogen H " I '008 
Indium In 114'8 
Iodine I 126'92 

Iridiulll II' 
Iron "", .. , Fe 
Krypton Kr 
Lanthanum La 
Leall .. , Pb 
J,ithium Li 
Luteeiulll Lu 
Magnesium Mo' 
Manganese M~ 
Mercury Hg 
~10lybdenum .. Mo 
N eodymiulli Nd 
Neon .. , Ne 
Nickel Ni 
Nitrogen N 
Osmium Os 
Oxygen 0 
Palladium Pd 
Phosphorus P 
Platinulll Pt, 
Potassium K 
Praseodyminm PI' 
R~~m Ra 
Hhodium Rh 
Rubidinm Rb 
Ruthenium Ru 
SanHtrium Sa 
Scandium Sc 
Selenium Se 
Silicon Si 
Silver A" 
Sodium N~ 
Strontium Sr 
Sulphur S 
Tautalum Ta 
Tellurium Te 
Terhium Tb 
Thallium .. , Ti 
Thorium Til 
Thulium Tm 
Tin Sn 
Titanium Ti 
Tungsten .. , W 
Uranium U 
Vanadium V 
X@oo Xe 
Ytterbium (N eoytterbium) Yb 
Yttrium Yt 
Zinc ... Zn 
Zirconium .. Zr 
i1finin,q Science, No\', 24, 1910, p" 499, 

193'1 
55'S5 
82'92 

1:39'0 
207'10 

6"94 
1/4'0 
24'32 
54'93 

:WO'O 
96"0 

144'3 
20'2 
58'68 
14'01 

1!l09 
16'0 

-106'7 
31'04 

195'2 
39'10 

140'6 
226'4 
102'9 
85'45 

101'7 
150'4 
44'1 
79'2 
28'3 

107'8S 
23'0 
87'63 
:32'07 

181'0 
127'5 
159'2 
204'0 
232'4-
168'5 
II9'O 
48'1 

184'0 
238'5 
51'06 

1:10'2 
172'0 
89'0 

'65'37 
90'6 

(K. L, G,) 

HAPID ELECTHOLYTIC :\1ETHOD OF ANALYSIS,
"Electrolytic methods of analysis Im\"e for some 
time been of importance in gidng a satisfactory and 
accurate means for rletermination of a number of 
elements, A great disadvantage as to practical 
application, however, has been the consumption of 
time in the deposition of the metal. The older 
methods, in mallY casps, required from 3 or 4 to 15 
hours, Nothwithstanding this great drawback, they 
have been successfully utilised in many places, for 
the determination of cqpper, lead, nickel, and other 
metals, 

The rapidity with which a quantity of metal is 
deposited electrolytically, in weighable form, from a 
given electrolyte of definite volume, depends npon 
two Jaetors: (I) Amount of electricity passed 
t.hrough the cell. (2) The nllmber of ions present at 
the'surface of the electrode," 

The alllonnt of allY element deposited by the electric 
curreut depends upon "its electrocheminal eqllivll:l~nt 
and is proportional to the amount of electnClty 
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passed through the cell. In order that it be deposited 
in an adherent and weighable form the current must 
not be too high. , 

In order to be deposited, at any given instant, ions 
of the element mnst be touehing Lhe pole on which 
Lhe deposition is to be made, and in order that this 
be true at all times, as long as there are any ions 
preRent ,in the sol\ltion, the electrolyte l!!U~t he 
agitated, so that freshcolution is always being 
In'ought in rontact with the electrode on which the 
(leposition is being made. This f~LCt has been uti lis. d 
IIHLny years by men making the deposition of different 
metals on a large scale, for other than analytical 
pnrposes, before the fact became impressed upon 
chemists working on electrochemical methods of 
analysis. The principle has been applied to this 
branch of analytical chemistry in difrerent ways by 
lllany men, with varying d<'grees of success, aud in 
the greater· number of such trials the deposits have 
heen as good, and have been made much more rapidly 
than by the older methods They have, at times, 
likewise, allowed the use of electrolytes, which do 
not giye satisfactory deposits by the slower methods. 

In 1902 to 1903, F. F. Exner, while working at the 
University of Pcnnsylvania, agitated the solution 
by the rapid rotation of the cathode an'd was enabled 
to deposit, in a weighable form, in from 5 to 10 
minutes, from 0'25 gm. to 0'50 gm. of many of the 
llletais. About this time, F. A. Gooch, at Yale, was 
working along the same line, but, instead of rotating 
the cathode, he, in his work, stirred the solution by 
the rotation of the other pole or anode. Hi~ experi
lllents, were, likewise, very suceessful and show that 
Rgitation is, without doubt, the point to be ronsidered 
in the rapid deposition of metals in >1 weighable form. 
A quotation from the work of Henry Sand, which 
states in a concise manner why the use df these high 
currents is possible, will not be out of place. He 
says: • It is most probable that high current densi
Lies are po~sible and depend solely upon the rapidit.y 
of renewal of the liquid at the electrodes. It is 
extremely likely that in metal precipitation the 
potential at the c:1thode is indepemlellL )f cnrrent 

+ 

density. The great valiations observed, when apply
ing ditt'erent current densities, are almost wholly the 
consequence of local concentration changes. The 
great role, which such dmnges, under circumst;wces, 
can play, I showed, four years ago, in the electrolysis 
of ('opper sulphate solution containing sulphuric acid. 
Just as long as copper iOIlS, in appreciable cOliceu
tration, were presellt at the surface of the touched 
electrode, these alone were precipitated. When; 
howeyer, they had practically di~appeared from this 
touched surface, all copper, migrating in that direc
tion, was, by diffusion, set free simultaneously with 
the hydrogen. In all instances, as a consequence of 
the local exhaustion of copper sulphate, in spite of 
convection, heating, hydrogen evolution, etr., oyer 
60% of the current was consumed in liberating 
hydrogen. ' On agitating the solntion energetically, 
copper alone \\'as precipitated. Had the purpose of 
these trials been to determine copper, that metal 
would, in the first instance, have separated in a pul
verulent form; in the second, in a coherent precipi
tatp.' 

The different forms of apparatus, which have been 
devised to apply this principle to electrochemical 
analysis, have been mnltiplied almost indefinitely. 
Two will serve as ill ustrations. Fig. I. represen ts 
one of the most simple forms, in which the cathode 
is rotated. The cathode consists of a platinum 
crucible, placed o\'er a cork on the end of the motor 
shaft, by means of which it is rotated from 400 to 
1,200 times per minute. The anode, in this form of 
apparatus, is a eommon foil electrode, placed as near 
as possible to the side of the beaker, in which the 
deposition is made. Fig. II. is another form of 
apparatus, in . which the anode is rotated by allY 
means at hand and the deposition lllade on the plnti
!lum disb, which holds the electrolyte and at the 
same time serves as a' cathode. One of the more 
reeellt devices has been theapplication of the solenoid. 
By the utilisation of this, it is possible to make the 
solution itself revolve, by means of the nmgnetic 
stress set up within it. This form ot apparatus, 
while allowing of a more rapid precipitation of some 

+ 
H.~ ____ _ 

. ""- ... 

FIG. I. FIG. II. FlU. HI. 
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of the elements than is obtainable by the older 
methods is not equal, in this point, to t.he rotating 
cathode or anod e. 

Probably the apparatus which will prove itself of 
the most value, especially to the technieal chemist, 
is the ganze electrode recently used by me for the 
determination of lead and copper. This, while it has 
110 more, and in many caseR, not even as much, 
snrfac.e as the ordinary foil electrode, allows of the 
free circulation of the electrolyte, when agitated by 
the rapid evolution of ,the gas can sed by the use of 
high currents. In f'irm this has the ad,-antage of 
simplicity and where applicahle, it allows of a depo. 
sition suJliciently rapid for all technieal determina· 
tiOll~, that is, it is possible to deposit all of the 
copper or leiLd found in a 0'5 gill. sample of copper or 
lead ore in less than 20 minntes. 

Another electrolytic device, which deserves rnueh 
more attention tlmn has been as yet gh'en it, is the 
mercury cathode. This is nothing more, t.han a 
beaker of 50 cc. capacity (Fig.JII.) with a platinum 
wire fused thrOlwh the bottom, or, hettel', at the 
edge, where the bottom joins the side. The plat.inllllJ 
wire makes a contact with the mercury, which is 

. plac-ed in the bOttOlll of the beaker, the electrode 
weighillg, when 'contailling 40 gm. to 50 gill. of 
mercury, not more than 80 gill. The solntion to be 
electrolYHed is placed in ~he beaker over the mercury, 
all anode illtroduced, and the mercury made the 
caLhode hy connecting the other pole of the battery 
to the platinum wire, which was fnsed through the 
gla>s. Hy nleans of this simple app~ratus, it is 
pos·ihle, with cnrrents varying froll1 3 to 4 amperes, 
where':W ce. of the,solution is used, to depoRitas 
high as 0'0 gill. of a number of the metallic elements 
in from Ii? to 20 minlltes and, by washing with dis· 
tilled water, alc-ohol, anel ether, to make a deternti· 
nation as aeeurately as hy most other lIlethorls, and 
in some ea~es, .uch as that of bismll tb, with Ilinch 
more ease and accuracy. Again, some of the most. 
difficnlt chemical separations can he snceessfully, 
made by this method. The separatioll of iron and 
titanium, in ~L sample of ,titalliferons iron ore, will 
serve as an example. The iroll e:an be quantitatively 
deposited in the mercury, from ~L sulphuric acid 
solution containing iron and titanium, iffrom 0'1 gm. 
to o·;! gm. of iron be present and the volume of the 
solution is not too great, in as short a period as 20 
minutes. The mercury. cathode weighed, before and 
after, gives the amount of iron present. The electro· 
lyte can then be recluced by zillc and the titanium 
titrated in the nsual nHLllllel'. 

'This simple form of apparatus shown in Fig. IlL, 
gives resnlts as quickly as Mn be deRired in most 
cases, However, they can be obtained even 1I10re 
quickly, if, instead of t he stationary anode, a rot at· 
ing allode is used."-L. C. BENNER.-Mininq and 
Scientific Press. I)ct. 29, 1910, p. 576. (K. L. G.) 

METALLURGY. 

TELLURlUM·CONTAINING ORES. - "JJ1inerals.
The following tellurium minerals have been fon nd 
and identified in Canada ;-

Sylvanite, (Au Ag) Te. 
Hessite, Ag2 1'e. 
Petzite, (Ag, Au)" Te. 
Calaverite, Au 1'e.,. 
N agya)!ite, a on li,lw, telluride of lead ancl gold, 

contailling alJOut 7% of antilllony. 
Altaite, Pb Te. 
'l.'etradymite, approximately Hi, ITe, S) •. 
Tellnrite, (Telluric ochre), 'l'e O2, 

In addition, a mineral thought by Dr. Hoffman to 
be native tellurium, was found at Long I,ake 
Greenwood mining division, British Columbia. ' 

Oxidation.-All these tellurides oxidise readily 
awl give rise mainly to telluric oxide, tellurites or 
tellnrates with bismuth, iron, and probably mercury 
and native gold, silver, also rarely, bismuth; th~ 
telluric oxide, also known as tellurite and telluric 
ochre, in its pnre state is a soft (H.2) white to 
yellowish mineral, but generally occurs mixed with 
other oxides, frequently those of iron, when a 
yellowish to reddish powder or coating results. 

Mineral Associat-ions.-'IVith the exception of 
tetradymite, these minerals occur in Canada only in 
veins which may have been produced either by 
fissure filling or by metasomatie replacement or may 
owe their existence in a large degree to both 
agencies. The veins are found in a gre~Lt variety of 
formations, including various schistose rocks 
granite, granodiorite, diorite, andesite, volcani~ 
breccias, quartzite, slate, shale, and arkosc; but 
with but oue known possible exception they are all 
eithcr in, or in the vicinity of, igneous rocks. In all 
cases, so far rliseovered, the veins .consist predomi . 
nantly of quartz, but calcite, and, rarely, ankerite 
and sericite occur as g'.wgue minerals. :Several 
varieties of tellurides are in many cases intimately 
associated in the same deposit and wherever one or 
more of these occur, native gold, silver and in 1'Iaces 
bismuth and copper are characteristic accompanying 
minerals, in addition to which, pyrite, chalcopyrite, 
and galena are present in many of the veins, and 
pyrrhotite, chalcocite, siderite, and zinc blende are 
fOllnd i.n some of them. 

Sylvanite, hessite, petzite, calaverite, na~'yagite, 
and ~L1taite are, in ail the deposits ;0 far discovered, 
minerals of primary deposition, RO that their 
presence indicates a zone of unoxidized or at 
Jeast incompletely oxidised material. The native 
gold, so commolll.v found associated with the 
tellurides, has in many cases been derived from these 
minerals by oxidation, when it is generally spongy 
and frequently ha$ a brownish colour; where thi~ 
origin for the gold can be. proved, the zone in which 
it and the telluride occur together lies above that 
of the primuy sulphides and consequently (as the 
zone below ground· water level is reached, i.~., below 
the oxidized zone and the zone of secondary enrich· 
ment), the gold lllay be expected to cease to 
be free and to occur instead, combined with tellu· 
rium. 

Tetradymite is known to have been discovered at 
but two points in Canada, viz., at the Nickel Plate 
mine: Osoyoos mining division, and on the Hoderick 
Dhu claim, Greenwood mining division, both ill 
British Columbia. At the Roderick DI1'1 claim 
tetradymi te occurs in a, quartz vein like the other 
tellurides; but at the Nickel Plate mine it is found 
in contact.metamorphic rocks, and is probably also 
a primary constituent of the ore, although Mr. 
Camsell, who has described the occurrence, considers 
thlLt possibly' this mineral Hlay be the result of 
secondary surface alteraLion. 

Uses and Value.-Tellu'rinm as yet, has practically 
no technical use and conseqnelltly there is very little 
if any demand for the' metal itself except tor 
experimental purposes. A number Of uses to wInch 
this lIIetal lIIay be pllt have recently been proposed, 
however, and concerning it, Edison says: 'I ltave 
worked it to a consirieraule extent and 1 pronounce 
it a marvellous substance; I could use it in large 
quantities if it were cheaply produ'Jed.' 
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PotasRium tellurate is employed to a limited 
extent, however, in therapentics, being lIsed fOl' 
night sweat of phthisis. 

T1·(·atrnent and Assay -To enter into a detailed 
discussion concerning the assaying and treatmen t of 
tellurium-containing ores, would I,e beyond the 
scope of this short paper; but a few lines on this 
topic may not be entirely amiss, sinee a study of the 
Iitemtnre dealing with these ores cannot fail to 
impress one with the f'Let that tellurium has a much 
Iflore general distribution and is more commonly 

. associated with gold tlmn has been commonly 
supposed. 

Treatment.-Ores in which tellurium occurs asso
ciated to any considerable extent with the preeious 
metals hl1ve beeu a source of perplexity to lllany 
millmell and metallurgists, particularly in American 
practice; in lIlany of these cases, po:,sibly in the 
majority of them, the tellurium has not been 
detected or If it has been discovered, its presence has 
been ignored with disastrous' consequences. In 
milling processes, it is fonnd that orcs in which 
conlPounds of tellurium are prominent, are not 
susceptible to amalgamation or to th3 orrlillary 
methods of hydraulic concentration. COlleerning 
smelting operations Kustel states tlmt 'not all 
tellnriuln combinlttions with gold, lose gold to a 
notable extent while roasting; but some do, and 
that up to a considerable al\lount, '20%, perhaps even 
more.' He also adds: 'The loss is no mechanical 
one, occasioned by draft of the furnace, but princi
p,L1ly hy volatilimtion.' The result of the' various 
investigatiolls from those of Plattner to the present, 
seems to be that in all ordinary_oxidizing rO:Lsting of 
gold ores containing no tellurium that there is no 
loss of g-old other than a mechanical one; but where 
ores are invohed in which there is allY appreciahle 
amount of tellurium, there appears to be always a 
loss of gold by volatilization, in any opcmtion in
volving the roasting of the ores or any of their 
products from which Heithel the gold nor the 
tellnrinlll h::LS been separated. 1\11-. F.' C. Smith h»s 
made a careful investigation of such ores and ill an 
excellent, article concerning thelll writes: 

'Careful experiment with such ores, especiltlly 
where cQuducted at a reductioll works hrllJrlling large 
qultntities of them, should Hot only linally avoid 
embarrassment from the preseHce of I.he tellurium, 
bllt even turn it to It prolit.' This indicates t,hat the 
only objectionable influence telluriull\ in ores 
posseeses is likely to he overcome; when this is 
establisherl the discovery of this metit! in an ore
rleposit will be cause for unalloyed gratitude on the 
pltrt of the owner, as lelluriJ.11l is almost invariably 
an ilidication of the occurrence of guld. 

Assay.-On the subject of the assaying of ores 
containing tellurium. Mr. Clms. A. Fulton h'1s 
published a very carefully prepared article, and 
according to him scolification of auy killrl is a very 
bad, and the crucible a.ssa.y is the best, method. 
'1'he fire should be moderately hot, a Iar"e excess of 
litharge should be used, and a button "'of :20 to 28 
grams should be obtained, which can be cupelled 
directly. 

Identijieation.-The presence of tellurium is 
frequently overlooked partly because, in many 
cases, it occnrs in very sIlHLII a.,nounts, ,wd also 
because its determination is a somewhat d itlicult and 
],Lbor~ous process in com pa.rison with tlmt of gold 
anu SIlver. Asmall fraction of a.n ounce of gold to 
th.e ton of ore ma.y be easily and accurately deter
Inl':lfold by dry a.ssay; but a simila.r amount of tel
lunum, or other meta.l to be found by wet methods, 

calls' for a refined analysis. A refractory character 
in ores, or even the recognition in the gold carried by 
them of the brown spongy appearance characteristic 
of gold derived from the alteration of tellurides is 
sufficient to arouse suspicion as to the presence' of 
tellurium. A further significant fact coucernino' 
ores containing thi~ llIetal is that e,'en when very 
rich, they often fail to show' colours in panlIing."
D. D. C:'-IRNE~, .Ph.D., Geological Survey, Canada. 
-Canadwn M~1wng JU'tt1"1w.l, April 1, 1\llI, p. 215.' 
(A. R) 

CORNISH BATTERY COSTS. - "The int,erestinO" 
Ilnalysis of battery costs issued by East Pool a.nJ 
Agar Uniler\Mines for the year 1910 deserves atten
tion. According to the fig;ues pres,;nted, the costs 
were re-pectiyely :-Pneumatic stamps, power per 
ton 1O·67d., stamping per ton f·j·68d., tOlal Is. 5·35rl. 
COl'nish stamps, power per ton Is. 5·66d., stampillg 
per ton 7 ·HOd., total 28. I·56d. On this it a.ppears 
th"t 110 less than 6·99d. per ton was saved on the 
e~gine ~'ost" amI I ·22d. 0" tbe stamping costs. The 

. lLlr-cuslllonet! stamps at East Pool are driven by a . 
modern cros~-colllponnd COl'li-s engine, which was 
alRo supplied by Mes"rs. HoI mall Bros., and evirlentlv 
the coml,inerl results attained are very ~lLtisfactory:" . 
-JJIinill,q W01·1d (I.1ul Engilleel'ing Recol"d, Apl'il"15, 
1911, p. 438. (A. 11.) 

ANTIMONIAL GOLD ORE TREATMENT.-" A new 
proposal for the treatment of gold-bearing antim'my 
ores is made by John ,Tone" a.nd H. S. Bohm, of 
Mount Morgan, Queen"land, Australia. TheyclaiIn 
tha.t a~ide from heing efl"eetive for the purpose, the 
process H bo is economical by reason of its po"sibility 
of regenerating the chemicals llsed. 

A hydrochloric aei,] genemtor lLnd tower lire pttl"t 
of the plant. The lirst tre'Ltment is with HCI, fLnd 
a, the ore is a sulphide the action of the HCI oli the 
ore iR to form I-I"S. In another operation the 
ehloride solntion of antimony is ele~tr(llyze.l, O'enerat
ing chlorine which is used to combine ,'ith the 112S 
forrnecl in tbe filst instance to rc"encrale Hel 
aceording to the equation l-IoS+CI.,=2HCI+::l. Tb~ 
regenemted bydrocbloric aci.] gas is retnrued to the 
the tower for enricl,ing the solutiom. 

The cy..Je of ope'-ations proposed is as follows: The 
pulverized ore is agitated in 'L dissolving vat .with 
bytl rochloric aeid 50ln tion, heated, by exlHLllst steam 
or other mea.ns. The generated H'J~ i. conducted to 
a regenemting chamber wherr, it cOluhines with CI 
"on.lucterl froll! the electrolyzillg' cell, to he referred 
to hLter. \Vhen tllfl antimony bas been dissolved, 
the solution is filtere,lnnd transferred to the elect,ro
Iyzer, fitted prererahly wil h 0[1rbon anodes anll 
antimony c::Lt,llOdes. The Cl from the cell is condncte,[ 
to the regenerator mentioned 'Lbo\'e where it combines 
with I he HeS. The slndge from the first treatment 
tank contains the gold and other valna.ble metltls, 
and may be treated in allY ·snitable way, prefer
ably by chloriuation."-lI1et"Unrgical and Chemical 
Enginee1'ing, ix, 4, '218, April, 1911, p. 218. (J. A. W.) 

FINE GRT:oiDING.-·" It lllay be .aid without fea.r of 
:Ll'gllmelit that the developments in the metallurgy 
of elean gold and silv.er ores in the past decade 
I,ave been sYll,·hronous with the extended »doptlOn 
of the principles of line grinding, 'and to·day this 
factor ill the treatmen t of snch ore" is recei \'i n" 
closer attelll ion than ever· before. 'l'he many 
problems involve.1 may be divided into two parts, the 
lirst dealing with the mechanical devices for the 
performance OJ the work, and' the second witb the 
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-lr That., is, able to pass thl'oug'h a screen having from 150 to 
~OQ ~pel'tul'es per l~near ineh, 

a residue of 2J'8 dwt., and, although frOlil the whole 
pulp witl.out concentration on the basis of 80% of 
8 d wt. the final residue would only amount to 1'6 dwt., 
it would at once seem possible materially to reduce 
even that residue by a proper handling of ,the con
cen trated portion. 

Fine grinding would' at once be suggested as the 
remedy and this might be achieved by :-

(a) Regrinding the whole of the pilIp from the 
crushinO" plant that is coarser than 200 mesh. 

(u) R~grinding a 'hydranlicly classified portion of 
the pulp. . 

(e) Regrinding a carefully concentrated portion of 
the pulp. 

Assuming that if the products were reground to 
lJasR 200 mesh, which postulates the grinding of a 
)1reat portion of it to something mnch filler, we 
shonld increase the extraction from 80% to fl4%. The 
position would then be as follows:-

Concentrate-
80% of 124 d wt. . .. 
94~~ 

Sand-
80% of 3 clwt. 
94% 

An increase of 

99'2 d wt. 
ll6'5 " 

17'3 dwt. 

2'4 d wt. 
2'82 

An increase of '42 dwt. 
Sli1lle.-As the slime is already of the required 

fineness we may" assume that the extraction from 
this product remains at 80% of }'45=1'16 dwt., 
although at 94% the extmction would only amount 
to 1'3(; dwt., being an increase of 0'2 dwt. per ton. 

It is obvious that it-is to the concentrate that we 
lllnst look for the chief illl' rovement in adopting fine 
grinding and the question is whether the right poli~y 
in this particular case would not be to aim at a very 
clean concentration with the subsequent fine grinding 
of that product only. This is an important question 
and the solution of it must have far reaching effects 
on the ultimate construction and operatioll of the 
plant. The points that arise rue :--

1. "Yhat is the cost per ton of regrinding from 60 
mesh to 200 mesh? 

2. Assuming that the sand is not regronnd would 
it not he necessmy to provide a special plant for 
final treatment. In other words, could the whole 
pulp be treated as one product-l.ncluding the 
re"ronnd con centrale-if the sand were not regronnd? 

1 Would it be necessary to regrind the sand to as 
fine a mesh as the concentrate either for the purpose 
of getting extraction or of making the product suit
able for filter pressing? • 

4. 'Which is lil,ely to be the more economical in 
capi tal outlay and operating cost, three separate 
plants, one for concentrate, one for sand, and one 
for slime, or one plant to take the product in one 
operation? 

5. Assuming that 50% of the valuable contents 
conld in the first place be extracted by amrtlgamation, 
although the ultimate recovery would not thereby be 
in~reased, would it be advi~able to adopt alllalgama
tion? 

6. As the concentrate contains the bulk of the 
precious metals would it ~ot be advisable to make 
special provision for regrinding this product, in order 
to ensure an absolute reduction to impalpability. 
Could this be done, and how? 

Taking these points in sequence :-1. The cost of 
regrinding from 60 mesh to 200 mesh will vary 
according to the natu e of the lIIaterial tu be regronnd 

. and also according to the cost of power al1d the ,par-
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ticular machinery used for. the purpose. In Illy 
experience the average figure may be put at 3s. per 
ton. 

2. It would be necessary to have a separate plant 
for the handling of the sand if it were not reground, 
whether the snbseqnent treatment of the slime in
volve decantation or filter pressing. In filter pressing 
the presence of coarse sand causes channelling and 
dtiatPs the re;;nl ts. 

3. It would not he necessary to regrind the sand 
as line as the concen trate either for purposes of 
extraction or with the object of producing a prounct 
suitahle for filter pressing. The added cost neces
sary to reduce the large tonnage of sand to pass 200 
mesh would not be justi fied from the increased 
extraction point of view, while frolll the filter press
inO' standpoint 150 mesh would be (lnite fine enough, 

4. There can be 110 fJ.uestion that a plant desiglled 
to handle one prodlfct, and one product only, con
tinuously, will be much more simple in. design, less 
costly in capital outlay, and cheaper to work than 
the plant consisting of three separate parts. 

5. There is nothing to be gained in recovering :;0% 
by amalO'amation: first, because the operatIOn, 
thou"h ~ot an expensive one, costs something; 
seco~d it is al ways easier to steal gold caught in 
amalg~~mation than golf} held in zinc boxes; thirdly, 
the ultinil1te recovery is likely to be rather more than 
less withont amaln'amation as the losses arising fr0111 
the use of that pr~ces8 are thereby avoided; fonrth, 
the extra consumption of cyanide and zin.c is aln~ost 
inappreciable. (Cor these reasons there IS no obJect 
in using anH1lganlation. 

6. Given that a clean concentrate can be made 
sHch as that indicated in the case ullder review, there 
can be little doubt that it would be wise to make as 
clean a concentrate as possible. For this purpose it 
would be necessary to nse some mechanical device in 
order to ensure the sal'ing of the bulk of the concen
trate. It is possible to arrange for the regrinding in 
such a manner that .the reduction to impalpability 
can be absolutely assured. 

One of the great objections to rejecting amalgal!la
tion is that the coarse gold will offer such a resist
ance to a dilnte cyanidc solution that in all proba
bility it would not be dissolved in the time provided. 
Those who raise this objection, however, overlook 
one important point: that the concentrate with 
which the coarse gold is associated is taken direct to 
tube mills from which no escape of coarse gold is 
possible. In fact, once the coarse gold reaches the 
tube mill its condition is rapidly changed to thin 
flaky gold and in this condition it offers little resist
ance to solution. I desire to emphasise this point as 
it has been so ofteu raised and there is no doubt at 
all that in actual practice those who raise the objec
tion will find that the difficulty will disappear. Of 
course, I assume that in the handling of the pulp as 
one product, cyanide solution wonld be circulated 
throu"hout the entire plant, in which case the coarse 
(;{old, ~fter being thinned in the tube mill, will pass 
trom it in solntion. In every case where the pnlp 
can be handled as one prodnct there can be no qnes
tion as to ti.e ad visability of circulating solntion 
throughout the entire plant .. The arlvantages t~at 
accrue in the matter of sa\'lng of water, pumpmg 
cyanide solution, damming, etc., are too well known 
to reqnir.· a detailed description here, but the prin
ciple is so important that it may be taken as the 
crux of all-sliming work. 

In re<'ard to the method of secm'iug with certaiuty 
the tho~ough regrinding of th~ conc~ntrate ~ c~nnot 
ao hetter than give the followlIlg bl'lef descnptIOn of 

the suggestions put forward by A. Grothe in a paper 
rea!l by him before the Mexican Institllteof Mining 
and Metallurgy. 

, The ground pulp from stamps or mills, containing 
about 10 of solution to 1 of ore, goes to a Dorr classi
fier (A), the overflow from which is condensed in the 
pulp thickener (E) to 4: 1, or any other proportion 
suitable to the kind of slime table used. This over
flow consists of particles all passing 150 mesh, only a 
small percentage being retained on 200 mesh. The 
coarser part of the pulp, con'tilllting the underflow 
of the classilier, goes to the tube mill, or other 
regrinder, with the proper degree of moisture. It 
contains the sand from which the preciolls metals 
have not yet been completely liberated, the pyrite, 
and the coarser particles of sil I'er sulphides and gold. 
The overflow of the classifier, after having been 
properly thickened in (El, is concentmted on slime 
tables (e). The concent-rate from these tables, 
instead of being sacked and sold as lIsnal, is returned 
to the pnmp (FI, joined to the tube mill discharge, 
and enters the classifier again. 

'It will be seen that the concentrate is thus kept 
in circulation until so fiue that it will not settle on 
the tables but float ofr by snrface tension and iR then 
carried with the tailing to the second pulp thickener 
(El, which produces the proper density of pnlp for 
treatment by cynnide in agitation vats. The fineness 
of this concentrate, which, after repeated grindings, 
at last pass off with the tailing, snrpasses anything 
that cnn be separated by the· lin est screens or by the 
overflow from cones or classifiers. In this state it 

. will behave exactly as the uietals in the ordinary 
pulp; the extraction will be completed in 24 hours 
or less; there will be no reprecipitation and the con-

S'amp~ 0,. Mills 
Pulp 10:1 

Flow-Shoet Bugg .. ted· by Albert OTo!he 

sumption of cyanide will be in proportion to the 
metallic contents of the ore. 

, The objection might be rai~ed that an accnmnla
tion of concentrate will take place 011 the tables, and 
that additional work will be thrown on the tnbe 
luills, ~oth a,re no doubt correct to a certain extent, 
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but accumulation will not proceed indelinitely, 
because, as more particles are presented to the grind
ing apparatus, a greater effect will be' proonced, and 
after a short time a state of e'luilibriulll will lie 
f'stablished and the qnantity of tine concentrate 
flowing oft· the tables will equal that of the coarse 
concentrate contained in the ore. As to the extra 
work thrown on the "tube mills, this canllot be 

'correctly estimated, bu t supposing the ore to contaill 
2% of concentratable matter, "'hieh thns .requires 
regrinding, and that it were necessary to pass it !i\'e 
times through the mill before it is tine ellough, then 
the loss of the capacity of the tube mill would be 
10%. The additional cost for regrinding would there
fore be insignilicant "'hen compared to that of dis 
posing of the concentrate to the slllcl ter or sn bject
ing it to a special treatment. 

'A fnrther ad vantage of the system is that the 
action of the solution on the concentrate passing 
se,'eml times through the tnhe mill is considerahle, 
and shortens the time necessary for agitation. It can 
easily be tried and· its economic value for every case 
determined, in any existinl! Illill, without making 
important changes or the additioll of expensive 
plant.' 

The main point made by Mr. Grothe is that it is 
.necessarJ to make certain that the concelltrate ,hall 
be reduced to the finest possiLle eonditioll awl the 
adoption of his suggestion gives Hn assmance that 
t.his end will be achie'Cetl_ J. 1,. Mennell, in diseuss
ing ;\1 r. Grothe's suggestion, poillted on t t.hat another 
HlIVfwtage of the system lies in the fact that the con
('entrate is not regronnd alone. He states that 
nnless mixed with s,wd tIle concentmt·e is apt to 
pack and cause difficulty in rcgrir)(ling, \\'I,t'reas 
whpn mixed with the sand the tendency to pack i, 
obviated and simultaneously assistance in tile opera
tion is actually gained by snch presence of the sand. 
Fnrthel"lllo,re he points out that it "Iso avoids the nse 
amI expense "f a separate mill. The only .)isadvant
age, >teconling to Mr. Mennell, lies in the 'dilllinution 
or the c;Lpacity of the tnhe Illill by the refleated 
handling of the same material,' bllt this in his 
opinion is 1llOTe than counterhahwced ill the Fa"ing 
of the additional nraterial requiring "el'amte aLien
tion. 

Another feature of this system is that the concen
trate hy repeat",1 passage through the tube mill gets 
a·longer tillle of actnal treatlllellt tl'an the ordinary 
pulp. This certainly is an advant"ge. 

Every ore mnst natnnilly be treated on its own 
merits and according to the constitution of the ore 
so will I'ractiee ntry ; for instance, "e may have any 
of the following conditiolls :-

1. An ore that conld be concentrated to give 80ic 
of it~ valuable contents to the eom'entrate such 
concentrate not exceeding 10% of ·the total ore; in 
this case unless the ore we're high grade it would 
certainly I:re un-necessary to regrind anything bnt 
the concentrate and it would he a matter of experi
ment to decide whether a hydranlic classilicatioll 
would serve the purpose or whetller mechanical 
concentrators should he employed. 

2. An ore that contains practieally no concentrate 
and in which the gold is distri.1Jllted fHirly e\'enly 
thr'lllghout; in this case it is exeepdingly I'roba],l'e 
that after the firRt separation of the slime t he rest 
of the pulp would have to he reground. 

3. An ore containing 11 huge proportioll of pyrite 
with which only a portion of the gold or silver is 
as~ociated ; ill this case t he sallIe IJHLctic<,:l ~voulp 
)l~r<,:l t\), u<,:l foll'Qw~!1 as above~ . 

: 4.' An ore containing a small pOl'portion of rich 
pyrite' but still leaving considerahle gold and silver 
in the pulp; in tlriscase prohahly the lllOst satisfact.ory 
procedure would be to resort to a hYllntulic cla'sifi
cation hy means of ~pitzlutten, with special regrind
ing of the concentrate, and with auxiliary regrindino
of the remainder of the ore. '" 

All of these C<1,ses will be found to occur in actual 
pra(·tice an.1 e11ch one must be judged on its own 
merits. [t nl>ly he t:tken as axiolliatic, however, that 
in every case where, either by hydraulic classifica
tion or mechanical c9ncentration 11 comparatively 
slllall proportion .of the ore of relatively high value 
can be separated, it will prove expedient to make 
tlmt sepamtion :tnd provide for a s~leeial regrinding 
of that prod net enl hodyillg the' retnrn' features set 
out in Mr. Grothe's suggc,tion. Of course, it is not 
a new idea' to sng-gest the re~urn of the coarser 
particles, and ill fact the idea has been employed in 
grindin~ work for the past 20 years; it is clearly 
stated in Mr. Grothe's notes, however, and I deem it 
well worthy. of emphasis. 

The oayof the oercolation method of treatment 
for sand and the decantation system for the treat
ment of slime has gone, except in special c:tses, and 
it is only due to the persistence of some of the llletal
lurgical fraternity who ha\'e heen wedded to thp.se 
ideas that they are to-day i,.cluded so freely in the 
t.reatment of simple gold ores. There can he no 
logical argument opposed to the principles of the one
prodUct treatment now be()oming almost universal 

.and the only points remaining for ~pttlement are the 
methods and devices to be adopted in tine grinning 
and the de~ree to which this principle iR to be pushed 
in order to gain the best resnlts. M "dern pi actice 
Ims so emphatically taken up the circulation of 
eyanide solution thr'ollghollt the entire 1;lant followed 
by fine grinding and tiller pressing, an.1 tire rflsults 
have so abnndan tly delllonstrat ed the fact tltat this 
pr:wtice is a great step forward as compare(1 to R"nd 
llleth .. ds even of to-day, that. t.here can he no longer 
any discnssion as to the relative lllerit~ of the respec-' 
tive principles. The tight ill fntme will lie ml her in 
Lire linel points of the newer pro('e~~ than on the 
fj nestion of its snperiorit.y to 01.1 practice. 

r ,'entllre to predict- that the tendency of the 
future will be to crush in stag .. ~, e1assify, grind in 
stages, agitate, and filter press on the one-product 
prillciple and I beliC\'e that the np"hot will be cheHper 
plants, lower working costs, and i III pro \'ed extrHc
tions. Probably the unit vat-capHcit:v of plants "'ill 
be considerably increRsed, eSI)Pcially L1lOse vats 
responsiLle for the feeding of the tilter presses. 'l'llere 
is no reason why two big vats shoilld llot hpld· a three 
days' snpply for a tilter pre~s plant of 400 tOllS capa
city and it will be at this end of the e'luipmellt. that 
the storage reserve will he create(1 mther than ill the 
battery bins. J\ir agitation has been so FlHwessfnlly 
nsed on pulp consist,ing of slillle "nd line sand tlrat ir. 
is bound to continue to play an impOl'tallt part in 
agitation work, an.1 although the shape of tire 
Pa.chuca tank may be considerably modilied the 
principle upon which it 'is operated is hound to be 
recognised, amI in some form or 01 her it will be 
embodied in all new "Iants."-H. S. DEr-iNy.-The 
M-inin,d Ma,qazine, Vol. .iv., MHrcll, 191], p. 219. 
(J. E. '1.'.) 

NOTES ON CRIPPLE CRD:K MILL PRACTICE.
." TIle interest which, for the past two years, has 
centred in the cyanidation of Cripple Creek raw ore 
will not abate much this year. In fact it is more 
'lil~el'y po increase for the r~I~.son that we do /lot ,yet 
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know the ehelllic:d details of one' of the processes 
nsed, and further, that a wllolly new principle is to 
he applied this year in a new mill now building. 
The snccesses of I!JO!J anfl 1910 will be followed. we 
hope. hy still "notl~~r in 19l1, and the tield for iocal 
treatment of Cripple Creek ores be therel,y greatly 
enlarged. 1 t seellls certain e\-en now that Lhe list of 
metallurgieal failures at Cripple Creek will not he 
added to, if intelligence is displayed by those who 
direct future ventures. 
, At Lhe present writing the sP'cl'et of success is to],l 
in a few worrls-onlilmry cyanidation assist'e(l by 
prelimirr;~I'Y concentration and the application of 
cheap chemicals with the cyanide. Tire ohjeet of 
Lhe concentnLtion is to remove a slImll qUHntiLy of 
refractor:y niineral, the retention of whiell would 
only increase L~e time of extra('tion of the whole 
nlaSS, or possibly defeat the whole proce~s. The 
comparatively slllall quantity of the ore tllns 
removed can he,soM to smelters or gi\'en such speci"l 
treatment as its requires. Bnt tire prospeet 1I0W is 
that even this step will he rendered unneces,;ary by 
the Clancy proces~ which will be in operatioll ill a 
few months. 

Stnttton'" bnielJCndcnce ,,iliill.-The method of 
treatnlent med in this mill was worked out by Mr. 
Philip Argall after many years' experience with the 
cyalllde process and Cripple Creek ores. Based on 
experilllents Inade at a much earlier date, the plant 
finally was put in opel~ation iIi April, 1909, after soule 
1lIiavoidabie delays and in spite of the unfavorable 
criticism of doubtilr'g Thomases. The prohlem was 
to t,reat at a profit a large dump of low-grade ore, 
alllountilig to almost 1,000,000 tons, wlriclr Irad 
aecumlllate<l for llIany years_ Tire average value of 
the dUlllp was determined by ext,ensive sampling to 
be $3'80 per ton. This figure is much lower tlran tire 
cost of treatment at some of the earlier mills and is 
even less,tlran the lowe.<t treatment rate 1I0W ofl'ered 
by custom lIIills on low grade Cripple Creek ores, 
viz" $4 per ton. That the cost of treating tlris' 
<lump in tire Independence mill is about $1 '50 per 
tOil i~ e\'idence of the general improvement in milling 
Inethods allli of the ahility of the technical statl' ill 
charge of the work. Tire mill was the first success
ful cyanide plallt treating sulpho-telluride ores in 
tile Cripple Creek district, although several successes 
had been scored previously in cyanidillg the oxidised 
ores, It has been steadily enlarged since .beginning 
operations from an original eapacity of -1,500 tons per 
nlOnth to practically more than 9,000 tons per lIlonth 
at the presen t tim'e. 

Cl"ushing /tnd Gl'iiuiing.-The dump ore is mined 
by eleetric shoyel, loaded into 4-ton cars and haule,l 
lip an'ineline to the coarse crushing .plant. Two 
cars are iiI nse, olle being loaded while the other is 
dllmping. In this way ,a car is loaded ami dumped 
about every three minutes, which permits ernshing 
a day's 1'1111' of 300 tons for tire mill'ill about four 
Irours: The cars are dumped directly over a 'i~ D 
Gates gyratory crusher which reduces the ore to 4 ill, 
size, The crushed ore is discharged over a grizzly 
with 2 in, opellings, the ,oversize falling 011 to a 
picking belt where pieees of steel and wnorl are 
remove!!. The belt, discharges into a 5 K GH.tes 
gyratory, which crushes the ore to I~ in, size. The 
lH'o(luct of the second gyratory is cOllluilled with t.lre 
nndersize of Lhe grizzly alld ele,'ated by a helt 
conveyor to the storage bin in tire concentrator 
lmihling. ' 

Tire design of the storage hin and feeder insu res a 
positive steady feed of ore. The Ilin i~ circular with 
cOllical bottom, the cone terminating in an openin g 

6 ft. ill diameter, through which tire ore feeds into 
an open cone ahout 12 ft. ill diameter at. the top alHl 
placed with its uppe!' opellings ill the mille horizontal 
phwe wiLh the (j ft. opening of the main bin. The 
lower cone terrninates in an opening about 12 in. in 
diameter, throllglr which thp, ore is discharged by a 
revoh'illg table feeder. By this construction tire ore 
tlows freely and the bin lIlay bo cOlllpletelyelllptied 
willront extra attention. ' . 

Tire metholl of adding lime for protective alkalinity 
<lifrers from the nSllal practice of adding it ill a 
solution forlll. As ~lre ore leaves tire storage hin it 
is moistened witlr a slllall quantit,yof mill solutioll, 
wlrielr settles.,lust alit! slakes the s(ili!\ lilne, wlrielr 
i, added contillllOllsiy at tire rate of ahout 1,nUO lh, 
for tire day's run of :300 tons of 01 e. Tlri. gi ves a 
p otccti\'e alkalinity in tire solutioll of '002(:. The 
lIIixed ore and lime are then elevate,l to l,ills above 
the rolls, and further rednced in two sllccessive sets 
of rolls' to il in. size. This lIIalerial, which COIl

stitntes the Chilean mill feed, is then elC\'ated alld 
<I"t,rilllIted to three him, orle for each mil!. The 
Chilealls'are of the fast r{mning type, (j ft. ill dia., 
~nakillg ;~;~ l'.p.lIl. They grind in mill solution which 
IS kept at a strength of about!, lb. KCN per tOIl and 
'liBclrnrge throngh 12-mesh scrJens. The capacity is 
about 100 tons of ore each per 24 hours, 60/

0 
of the 

]Ill i p passing 150-mesh ~creen. 
C/ass'ijication.--Sand and slime are classilied prior, 

to concelltmtion in two spiral classifiers, each of :300 
tons ,laily capacity. The sand is deli\'ered 5 ft, 
ahove the feeding point, carrying from 4% to 7% 
~lillle, depending on the varying nature of the ore_ 
Tile ~lirne elJlerges 6 in. below the fee,ling point, 
carrying abouL ;~% of sand coarser th<LI1 150 mesh, 

Sand Conccntration.-Mill wi uti on is added to the 
";Lilli as it leaves the cl;Lssifier. and tire pulp is dis
trillllled to 20 Card table's. '1'wo gra(Ies of (,OIlCen
tmte ~.rc ohtained, the first carrying ahout 5 oz. gold 
per ton, whic'h is 'hippe,l to the smelter; the second 
with abont 0'75 oz. gold, \vhich is sold lo chlorination, 
works. The Card tahle is preferred for this work as 
it gives a eieaner diyision between t he two classes of 
('Ollcentrate and a conseqnent financial advantage in 
their disposition. The sand tailing is laundered to a 
sump an(l llelivered by centlifngal pump to the 
cyarri!le plant for further treatment. ' 

The coarser and heayier sand is separate,l hy 
spitzlutten and reground in a tube milL The 
reground pnlp is classified lly cones into sano and' 
slime, the forlller being treated on two Card tables 
·and the latter on fom Deister sl illlers. A II of these 
tables prodnee tirst and second grade concentrates. 

:Slimc Conccntl'ation.-The slime from the classi· 
tiers is thickened iu 16-8 ft. cones. The nndertlow is 

'distributed to 10 Deister slimes tables and four 
"anners. Like the Card tables, tire Deisters make' 
two grades of coucentrate, the first carrying about 
7 oz. gold per ton and the second frolll 0'50 oz. to' 
0'70 oz. The total' concentrate removed by sand and 
slillle treatllient amonnts to abont :3% hy weight of 
the ore treated and contains 40% of its value, The 
tailing frolll the Deisters and vanners is laundered 
to a slimp ,,'hich also receives the oyertlo", fro III the 
thickening cones ami the tnilirrg frolll the tables 
treating regrolllill sand. A centrifugal pUIIIP returns 
the slime to the cyanide phLllt for further treJ.tlllent, 

C!lanii1~ Tnatmcnt.-The regular cya,nide treat
ment is supplemented by the nse of brolllo-cyanogen, 
The sarrd alld slime pnmped frolll the concentrator 
are delivered to the head of the cY'Lnide mill where 
tlreyare reclassitied. The sand i~ (lisclrarge(l to a 
reciprocatin:. conveyor which distnbutes to six sand 
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filter bins, each of 250 tons capacity. The sand 
enters the bins with an assay yalne of 0'06 oz, to O'OS 
oz. gold per ton and is discharged, after treatment, 
with 0'0:3 oz. to 0'04 oz. The treatment is as follows: 
After a bin is filled antI drained it is leached wiih 
solution strengthened by the addition of 25 lb. KCN 
to each bin. \Vhen this solution has liltered the 
sand is given successive washes with barren solution 
and water and sluiced out. 

The slime from the classifiers Hows to four large 
settling tanks, the overflow from which is usually 
returned to mill solution storage: It is the intention 
to keep the mill solution at n ~trength of ~ lb. KCN 
and at a value not exceeding $0'50 per' ton. 'When 
this is exceeded the tanks are not allowed to over
flow, but are uecanted to the precipitating depart
ment. The thick settled slime is drawn from the 
bottom of any oue or all of the tanks and pUlIlped to 
the agitator for 10 hours agitation, with air at ao lb. 
pressure. A charge consists of from 75 to 100 tons of 
dry slime and from one and one-half to two times 
that amonnt of solution. Thirty lb. KCN are added 
to each charge. The agitation tanks are modified 
fr9m the standard ·construction in nir agitators by 
shortening the central tube one-half, thereby secUl'
~ng the full benefit of the air in '1gitating the pulp 
III the upper half of the tank. After 10 hours' agita· 
tion the eharge is jmmped to a second '10'itator for 
special chemical treatment. '" 

Filtmtion.-The vacuum filter is of peculiar COll
struction, generally according to the Cassell type, 
and consists of 110 leal-es 7'5 ft. x 6 ft. The capacity 
is snllicient to handle the contents of an a"itation 
tank in seven or eight charges in 24 honr~ three 
hours beiug the time required for a complete cycle of 
10aJing, washing and discharging. Vacuum is main
tained at 10-12 in., which is practically the best 
obtainable in slime filtration at the altitude of 10,000 
ft., where the barometer normally stands at abont 
20 in. 

Preeipitation.-The Iiltered gold solution is clari
fied in t~o' Johnson presses and flows to the zinc
boxes for precipitation. The daily tonnage of solu
tion precipitated is about 351) tons, or little more 
than the tonnage of ore treated. Occasionally, when 
the mill solution rises too high in I'alue, seyeral 
hundred tons may be precipitated in addition to the 
regular quantity. . 

The gold precipitate receives the usual acid treat
ment and is discharged to a pressure tank connected 
with a small filter press. The press cake is dried, 
roasted and ground in a small tube mill using pieces 
of shafting for the grinding medium. The object of 
the last step is to put the precipitate into as uniforill 
condition as pOSSIble so that an accurate oample 
can be taken. Prior to the introduction of this prac
tice a great deal of time was consumed in makinO' 
settlement with the smelter on account of the varia': 
tion of the sample taken for assay. 

The Independence mill was erected at a cost of 
over a quarter of a million dollars. The preliminary 
experiments iudicated that a fair profit could be 
made by the treatinent of 10,000 tons per month, and 
it is interesting" to know that the actual working 
costs have checked the estimates remarkably close. 
No official figures have yet been given by the coin
pany, so that details of costs. and profits are not 
actually known to the public, but it is stated that 
operations are being conductetl at a satisfactory 
profit. 

The mi!l is e(jllipped with duplicate pieces of 
machinery at those points where a hreak would inter
fere seriously with continuous operation. Cement 

floors, lannders, and sumps effectually prevent the 
loss of valuable cyanide solution and contribute to 
the cleanliness of the plant. Crushing and concen_ 
trating in cyanide solntiun, which was one of the 
features concerning which scepties expressed their 
doubts; has not given rise to any trouble, either hy 
serions loss of solntion or by ill effects en the work
men. Altogethcr the rlant has been a success on 
which the company alit staff are to hc congratulated. 

Following is a condcnsed statelllen t of the flow of 
ore through the mill : 

Ore from dump in4-ton cars, to 1. 
I--n D G'ttes gyratory, discharging to 2. 
2-Grizzly ; oversize to picking helt, thence to 3; 

undersize to 4. 
3-5K G Gates gyratory, discharging to 4. 
4-Incline belt convcyer to 5. 
5-Mill storage tank; lime and a small Cjuantity 

of mill solution are added to the discharge and the 
mixture elevated to bins, thence to 6. 

6-Two sets of rolls; product elevatcd to bins 
thence to i. ' 

7-Three 6 ft. Chilean mills, 12 mesh screen; dis
charge Lo S. 

S-Screw elassifiers ; salltl to 9, slime to 14. 
9-Distributor to 20 Card tables; high grade con

centrate to smelter and low grade to chlorinlttion 
mill ; tailing to 10. 

1O-;-Sand tailing SUIllP; gentrifuglll pumV to 
cyamde department, 17. Coarsest salltl reground in 
tube mill ; product to 11. 

l1-1'wo classifying cones; nnderflow to 12, over-
flow to 13. . 

12-Two Card tables; concentrate shipped, tailing 
to 16. 

l3-Four Deister slime tables; concentrate shipped, 
tailing to 16. ' 

l4-Sixteen thickeuing cone,; underflow to 15, 
overflow to 16. ' 

15-1'en Deister tables and four vanners; concen
trate shipped and tailing to 16. 

16-Slime tailing sump; centrifugal pUlllP to 
cyanide department, 17. 

17-Cyanide mill; screw classifiers; sand to IS, 
slime to 19. 

IS -Sand leaching tanks; filtrate to 2:3, sand dis
charged. 

19-Four settling tanks; overflow to mill ~olution 
or to 23; thickened pulp to 20. 

20-Agitating tank for 10 hours; thence to second 
agitator for special chemical treatment for six hours, 
thence to 21. 

2l-Storage tank for filters, to' 22. 
22-Vacuum filters; gold solution to 23, slime to 

discharge. 
23-1'wo Johnson clarifying presses, to 2i. 
24:"'Seven zinc boxes; barren solution to mill 

storage; precipitate to acid tank and filter press. 
Press cake dried,roasted, pulverised, sampled and 
shipped to smelter. ' 

Tiw Colb7{1n Mill.-The latest development in the 
local treatment of ore at Cripple Creek is the decision 
of Mr. E. A. Colburn, principal owner of the 
Ajax mine, to erect a mill em bodying the lllllCh dis
cussed Clancy cyanide process. This will be the first 
commercial appl!cation 0'£ t!le Cla'.lcy princil?les and 
the outcome will be awaited With great lIlterest. 
Metallurgists gcnerally are favourably impressed 
with the principles of the process and earnestly hope 
that the first instllllation will successfully meet the 

, prime requisite of making money. 
The Colburn mill, a5 it is to be known, is being 

erected near the Ajnx' shaft, ahove the town of 
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Victor. Bot,h Illine and dump ore will be treated. 
The plant will comprise two principal buildings, one 
for crushing and sampling and the other for cyanide 
treatlllent. The excavations hlwe been made, con· 
crete foundations put in and it is expectetl that the 
plant will be in operation this summer, prohably in 
Jnne 

An aerial cableway will be inHtallecl for trans· 
porting ore from the (lump to the 8ltmpler, while 
mine ore will he delil'ered from the shaft hy electric 
tramway. The ~alllpJer will have a capacity of 100 
tons in eight hours and will have to be run t,i,o shifts 
to supply the cyanide plant, the capacity of which 
will be 200 tons in 24 hours. 

The sampler will he arranw~d, for the keparate 
treatment of leasers' amI company ore. Coarse 
crushing will be done in a Symons gyratory, the 
product from which will he elevated and diverted to 
steel bins. One of the latter will be a scale hopper 
bin for leaser~' ore and the other an ordinary bin for 
company use. .From these bins the ore will be 
elevated to the roll and f'creen system. l'he sample 
will be taken by two Snyder samplers when the ore 
is re(luced to ;r mef'h. The liual roll product will be 
reduced to 12 lllesh and elevated by belt conveyor to 
the cyanide plant. An exhaust dust collecting 
system will gather the dust from various parts of the 
sampler and conduet it to a settling chamber with 
hopper bottom, from which it can be drawn on to the 
conveyor belt and sent with the ore to the mill. 

At the head of the cyanide mill will be three 
grinding and classifying units, each con"isting of a 
storage bin for crushed ore, a classifier anel a tube 
mill. The bins will be circular in form, built of 
steel, with hot toms of rock and cement sloping at an 
angle of 45°. The ore will flow from the bins into 
the e\assifiers, which will be of the spiral vane form. 
The slime will overflow to tlte agitators and the sand 
will be grouud in tube mills. The tubes will be of a 
shorter type than customary, 5 ft, x 16 ft., and will 
hal'e EI Oro lining and screw feed. They will grind 
in closed circuit, their discharge being returned to 
the classifiers. ' 

The air agitation will be of special construction, 
suitetl to the application of electrolysis as well as of 
agitation. The form will be circular, with cone 
bottom, amI the mtio of height to diameter of the 
circular portion will be 1'1. The ·central air tube 
will be about half the height of the tank, so that the 
pulp in the upper half of the tank will be thoroughly. 
agitated by the air rising from the central tube. 

The agitators will be fitted with electrodes for the 
application of the electric current dnring agitation, 
both for extraction of the gold from the ore and for 
regeneration of the cyanide solution. The cathode 
will be in the form of iron shf'ets suspended in the 
pulp around the inner prr~phery of the tank, and 
the anode of fused ferric oxide suspended near the 
centre. There will be Ih'e of these tanks, which will 
be used for storage as well ~s for agitation. 

The Moore vacuum filtration system 'yill be used. 
On acconnt of the location of the mill with respect 
to the town of Victor and adjaeent mining property 
it will not be possihle to di~charge the slime tailing 
by sluicing. An automatic system of stacking the 
tailing on the dump is now heing worked out whereby, 
the tailing will be removed from the Moore tank by 
a screw cOHveyor anti deliverecl into a hopper. .From 
the hopper it will he carried hy lJllcket tram way to 
the dump. It is plannetl to make the lou(ling and 
dnmping automatic nnd to have the bucket dump at 
a series of ditfel'ent points on successive trips. 

. The Merrill system of zinc dust precipitation will 
be installed and the gold refined at the mill. 

The plans contemplate a mill as nearly automatic 
in operation a. possible, with a minimum labour 
requirement, It is expected that two llIen for each 
of two shifts iu the sampler and two for each of three 
shifts in the mill, iu addition to the superintendent 
and chemist, will he 'sufficient. The mill design and 
construction is under the direction of S. A. \VOl'cester 
and the metallurgical details arc being worked out 
by A. 'V. \Varwick,"-MetaIl1Jd'gical cmd Ghw.ieal 
Engineering, IX., 4, p. 192, April, 1911. (J. A. W.) 

TREATMENT OF AURIFEROUS SAND.-" A process 
for treating black sand, concentrate and the like has 
heen patented by Carl F. Siegert, of Jeppes, Johan

.nesbnrg. The invention consists in roasting the 
refractory material, or heating it to a dull red heat, 
and quenching it in a solution of sodium and 
Hmmoninm chlorides to free' the gold from oxides. 
The solution is then evaporated and sulphuric acid 
added to the comparatively dry mass. \Va~er is 
subsequently added and the mass mixed. After the 
dilnte acid has remained in contact with the ore for 

, a suitable time it is drawn off and the mass is washed 
with water. It is claimed that this trelLtment will 
render the precious metal content free for recovery 
by aUHLlgamation in the usuall,nanner. 

.For each ton of material the inventor uses about 
42 gal. of water and 10 lb. NaCI, to'which is adde(12 
gal. of strong salammoniac solution made by dis
solving 2·5Ih. to 3 lb. salalllllloniac in 100 gal. of 
",Mer. This solution is used for the first treatment. 
For the acid wash he uses 1 lb. of sulphuric acid, 
more or less, as needed, and adds water gfter the 
acid has been ponred on the mass."-Mctctll'U1·gicnl 
and. Chem-ieal EngineeTing, April, 1911, p, 156. 
(J.A. W.) 

MERCURY PRODUCTION.-·' The price of mercury, 
which for some time has been maintained at £8 pel' 
bottle, has shown a decided upward tendency during 
the past month. It is quoted in London at £9 lOs. 
to £10. The scarcity of the metal is indicated by 
the Jannary statistics. In January the illlp0rts into 
England were only 54,197 Ibs., whilst the exports 
reaehed the extraordinary figure of 750,125Ibs. 'rhe 
slllall quantities iIpported came from France and 
Italy. It is well to rem em bel' that Spain overshadows 
the mercnry market, since it supplies a third of the 
ontpntof the world. According to L' Echo des Mines, 
the figures are as follows :-

Spain 
Italy 
California 
A ustro-Hungary, .. 
Mexico .. , 
Russia ... 

Tonnes. 
1,000 

700 
683 
609 
201 

7 

3,200 
London Mining Journal; April 5, 1911, p. 382. (A.R.) 

TIlE VVAIHI·PAEROA GOLD EXTRACTION CO., 
LTD.-" 'rhe Ohinemnri River, flowing into the 
Hauraki Gulf, New Zealand, receives the tailings 
from the large Itlills of Waihi, Karangahake and 
vYaitekauri. Since it was proclaimed a sludge
channel in l895, millions of tons of silt have been 
depositcd in it, the '1uantity at plesent amounting to 
about 550,000 tons per year. Of this, the larger 
particles have been laid down in that portion of the 
stream which traverses the flat land round about 
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Paero.a, and have so laden the banks and the beu, 
that where 20 f~et _ of water once existpcl, the 
gleaming white of the -quartz saw I now risc~ above 
the level of the stream_ A .large proportion of these_ 
tailings dale back to the early history of the field, 
when less perfect processes anu equipments were in 
use, and heuce the aetnal assay values alllount to as 
mnch as 13s. per ton. • 

The Waihi-Paeroa Golu Extraction COlllpnllY was 
formed in 1908 by ]\'[1'. P. N. Kingswell, 1I0\\' 

managing director, to trcat this materirti. Their 
first plaqt, costing £16,000, was erected at that part 
of the ri,-er whcre the \Vaihi Co.'s urtm hall can~ed 
an extensive deposit. The treatment consisteu of 
regrinding in fonr 16 ft. l,y 4 ft. tuhe-mills, ami 
agitaLing the product in nille conical pneumatic 
t'tnks, followed by vaCllllnl filtration. To obtain 
the sands, an air-lift dredge, capable of lifting 40 
tons per honr, was employed, and a barge was 
thns loaded and towed by an oil lannch to the 
elevators at the mill. This plant successfnlly treated 
80 tons per day, and during 18 months' work 
extracted gold to the vnlne (If £14,000 from 32,000 
tons of silt, an extraction, that is, of 8s. 7d. per tOll. 

- Then the great Ohinemuri nOllcl came down the 
river, scouring ont the bed. and completely removing 
the tailings from the vicinity of the ';vorks, and 
giving rise to the Silting COIlllllission, which evoked 
so much general interest in the country. To 
continue work, ~he cOlilpany had to remove their 
pl~nt mnch fnrther down the l:lver, and it is now 
fJemg re-erected, and added to, on -the lower reaches 
of the river. The new mill will ha'-e a capacity of 
500 tons per clay, and in its reconHtrnction, every 
advantage is being takcn of previous experience. 
For example, loss of gold was traccd, after mnch 
trouble, to tlie presence of charcoal dischfLl'geu from 
steam plants higher up the ri,·er. In the lIew mill, 
therefore, ten 6 ft. Union vanners will completely 
get rid of this, as well as -sepamte ou t valueless 
ri"er sand, IJefore the silt is passed on to the tnbe 
mills, now numbering 20. Charcoal was also 
deteeted in the kiln-lmrnt lime elllployed, and this, 
too, is being remedied. Altogether, the residue is 
expected to decrease in value from over 4s. pel' ton, 
as it used to be, to below 2s. 3d., and the workiug 
costs and renewals from about 5s. per ton to 3R, 6d. 

The new dre,lge will lift 80 tons of saIl,1 per hour, 
and will be llsed to fill four 65-ton harges, towed by 
a couple of oil launches. By means of the (Lir-lift, 
ahout equal volumes of sand and water are raised, 
instead of a much greater proportion of water, as in 
the case of a centrifngal pump. The dredging 
1tppliances are actnated by a 30 b.h.p. Crossley 
kerosene engine."~R. M. AITKEN, Anst. I.M.E.
The 111inil1g anel Engilwe1'i1ig Rc-vicw, April [), 1911, 
p. 277. (W. R. D.) 

FINE CRUSHING WITH CONICAL MILL.-" Tire ore 
fed to the ball mill- will not all pass a 2-!r in_ ring, yet 
this mill, installed for crushing to from 8 to 16 mesh, 
produced a product 33% of which passed 200 mesh, 
the oversize going to an 8 ft. diameter conical pehble 
mill and 66% of its prod net passed 200 mesh even 
though the pebble mill con tained a little more than 
one-half of its full charge of pebbles. 

An interesting experiment with a lmll mill was 
made in the presence of J . .1\'[. Callow in Cl'llshing 11 

Bntte lead-zinc ore which had all passed a Blake 
crusher. Steel balls werc llsed, the mill makillg 32 
revolutions per minute with an initial fee,l at 
the rate of 30 tons per 24 hours (Lnd a ratio -of 
water-to ore of 2'67 to 1. For comparison, R. sample 

of the -cl'llsher l'lln of this ore was recrushed in seyen 
succes~i ,-e stages with rolls 1tnd hand screens, screen
ing on t the lines and returning only the coarse to 
the rolls 1tfter each screening, amI the following 
resnl ts were obtained by the two processes: 

Held on 60 mesh 
H elf! on 80 mesh 
Hellion 1201llesh 
Throngh'120 mesh 
Through 120 mesh as slillle 

Once through 
Hanlinge ~[jIl 

Pel' Cent. 

I{olls 
i Returns 
Per Cent. 

I 

10'18 -30'20 
- \)'92 21 03 

2;{·l.'i 18'62 

I 
4.0'32 21 '34 
16'83 8'81 

-------\-------
100-40 ' 10000 

It will be note, I that ill the cl'llshing with rolls an 
equinllent to seven screens was used, while in the 
co-nical mill the sizing was automatic and withont 
any screen whate'-er. The latter only produced an 
excess of 8~~ as slime, which could have been 
mfLteriall y lessened by the use of additional water or 
anyone of three othe;' adjustments to which the mill 
is adapted. 

As to power and range of capacity of this smallest 
size of mill, the data given below are furnisl,ed by 
one of the largest iron companies in the world, which 
is testing the conical mill, grinding for concentration 
a very low-grade, hard, silicious, amorphous hema
tite: Mill Il~ed, 41, ft. diameter conical ball mill; 
ch>trge of balls, :(000 lb. ; revolutions per minute, 
30; power, less than 15 h.p.; capacity per hour, 
7,850 lb. ; size of feed, crusher product passing 1 in.; 
size of prodnct, all but 2% passed 8 mesh. 

The above shows considerably more than 5 tons 
per horse-power day, and is fully three times greater 
capacity than couid be realised for similar crushing 
with stamps, rolls, 01' Chilian mills, and for simplicity 
of operation >LIld freellolll from necessity of oversight, 
there is absolutely no comparison. 

The Camulet Copper Co. is constructing three 8 ft. 
diameter HlLrdinge mills that will be belt driven. 
Driving such large machines as these with a belt is 
an innovation that migh t be comidered from the 
mechaniJal standpoint."-lllines (mel JJ1incntls, May, 
1911, p. 604. (A. R.) 

TunE MILL PRACTICE,-" At \Vaihi the stanuard 
·tube mills are abont 19 ft. long, and they are all of 
the trunnioIl type; whilst at Broken Hill the roller 
type has been generally adopted.· In the latter case, 
where the desire is to avoid sliming, the tube mills 
are 5 ft. in diameter by 10 ft. in length." (A. R.) 

ESTIMATION OF ZINC IN COPPER ORES.-" The 
process consists of the separation of manganese .by 
nitric acid and ehlorate of potash; iron -by ammoma ; 
copper by potassium thiocyanide, and tl~e zinc t.hen 
being thrown out as a phosphate to be dIssolved III a 
measured ,[uantity of acid and titrated under standard 
conditions. 

The ore is treated in a casserole with strong nitric 
aeid which has been satnrated with chlorate of 
potash, and the solntion is evaporated to dryness 
withont baking. Soliu' ammonia chloride is now 
introduced (about 10 gm.), and then about 25 cc. of 
hot water, and the assay kept warm until the mass 
is disinte<rrated. Excess of ammonia is then addeu 
and the ~ollltion is filtered. Boiling shonld he 
avoicled, as there is a tendency to form insoluble 
basic compounds of zine. The precipitate is well 
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wa~hed with hot water containing ammoninm chloride 
and ammonia. If the precipitate is bnlky it is 
a,l visable to assist lhe washing by bringing the 
precipitate back into the cfLsserole with the wa,h 
bottle; a cone of platinnm i~ of great "alne in the 
lilter. The main lot of zinc allll copper is now in the 
filtrate, bllt it is necessary to re-treat the precipitate. 
If the process has been carefully carried on tit is 
only necessary to treat the precipitate once. The 
anlllloniaca~ filtrate abollt 100 cc. is rendered jnst 
acid. with hydrochlori(' acill, hoi led wi',h fL little 
sulphurolls fLcid, and the copper is thrown ont with a 
10% sulntion of potassiulll thioeyani<le and sodinm 
sulphate is IHlded drop by drop to the solution at 
ahout 60' C. If only a little copper is present the 
addition of a little cole! water assists the formation 
of the preci pi tate. . '1'0 the fi I trate a few drops of 
methyl orange is 'Ldded; ancl then fj K hydrochloric 
acid. The sollltion is now he'Ltecl to boiling, and the 
zinc precipitate,1 by the addition of ammonia phos
phat~, the precipilate being kept warm for a few 
minutes nntil the precipitate becumes grannlar. 
Care must be taken to avoi,1 bllmping. 

The precipitate is then readily tiltered off and is 
then treatell with the tilter paper in a beaker with 
15(l cc. of hot water and" cc. of strong hydrochloric 
acid and titrated at 60' C. with standard ferro
cyanide as Ilonal. 

In dealing with ores that contain under 1% copper 
a very good alternative Illethod is to tuke the 
Alllmoniacal filtmte flOm the iron, and "fter "dding 
the reqnired excess of acid, arld a small crystal of 
80clium sulphide and titrate with the copper snlphide 
precipitate present. Tf "he sodium is used in the 
form of crystal, the copper sulphide, precipitate 
present settles out rendily, whereas if a solntion 
were used a hrown coloration would rmmlt which 
would interfere with the results of the titration."
.F. K CO~N,III. - A1Isl,rnlian ~~{inillfJ Standw'd, 
Aug. 24, 1910. (K. L. U.) 

DEVELOPMENTS IN CY,INIDE PR,ICTICE.-"Chemi
cally the cyanide process has changed little since the 
Forrests and ;.\'IacArthnr completed their elaborate 
and comprehensive experilllents But mechanically 
the developments have been s'. great that it may be 
said tbat, were it otherwise, the cyanide p"'Il'ess 
would Lo-day be only applicahle to a few espccially 
favourably adaptable ores. 0 

\Vhile predollsly it was the cyanide millman's 
object in life'to nlnke thc Inini.lIl1l1. amount of slime, 
the best praetice to-day i~ to ,lillie the entire product. 
Slime is genemlly considered the prodnct which will 
pass a 200-llIesh screen. Noone Illachille IULS yet 
been devise,1 which will economically rednce the ore, 
as it comes from the lIIine, to slime in one operation. 

Eliminating the discnssion of the preliminary 
crushers, the point where the slime'first appears as a 
quantity to be dealt with is t"ken np in this article. 
This will be after crnshing to a 16 or 20 mesh-screen, 
becanse when crushed this Jine, almost every ore will. 
make considerable slime. -Various modifications of 
the hydranlic cone classifier have been used at this 
stage of the treatment to eliminate that material 
which Ims alrearly attainerl t he desired fineness. The 
latest machine for doing this, and one which is being 
very.widely adopted, is the Dorr classif.er. This 
~naclllne can he set so that the discharge will fall 
mto the feed-hopper of a tuhe mill, thus the allloUllt 
of mill head re~uired for hydraulic classification is 
reduced to a lllinimullI. Th,e machine requires n(l 
addition of clear water, ns do the cone classiflers, 
thereby effecting a large saving in the water 

consumption. It makes a clean sand and a slime at 
one operation, is cheap, consu'mes little power, and 
reqllires no attendance. At the 600 ton Illill of the 
Goldfield Consolidated there are 6 douhle-rake classi
fiers which discharge into the tube mill feed-hopper. 
Each machine handles 65 to iO tons of hattery sand 
pe,r day, 16'lIlesh and nnder, nlld delivers to the tube 
mills a sand free from slime and containing the pro
per 'lnantity of moisture (30%) for efiicient tnbe mill 
work. 

Tnbe milling presents one of the most interesting, 
most anomalous, most complicated, amI perhaps least 
nnderstood 'of any of, the mechanics of the cyanide 
process. It is by no means mysterious; bnt the 
matter of testing and comparing various types of 
tnbe mills involves such complicntions and often ,nch 
dis~imilarity of conditions that the tube mill field is 
one of the broadest and most interesting for the tech
lIical investigator. The efficiency of the tnbe mill is 
the measure of the slime prodnced per horsepower 
consnmed; but this imposes the most unfair lelative 
conditions for jndging the cOlllparn,ti"e merits of two 
tu he mills in different localities. For example, tn he 
mills at the Black Mountain lIIill in Sonora, Mexico, 
treat an ore which is soft and crushes almost like 
volCanic a~h, while the Goldfield mills treat a ha,rd 
qnartzose' andesite. A comparison of daily tOllnage 
throngh the'e diff'erent mills is obvionsly both IInfair 
and lIIi,leading, as one ore is soft ftlld the other is 
hard, the one reqniring a short mill and the other a 
long mill. Until SOllie better method of e1assifyinl; 
condi~ions nlld comparing results is devised, the COIll

parison of types of tube mills, except when operated 
on the sallie ores at t.he sallie time, will always he 
open to discllssion. 

The size and proportions of tn he mill< are for the 
same reason3 disputntive subjects. 'With an ore 
whieh slime" easily, t.he necessary tine grilldillg llIay 
be accomplished in the first 10 orl2 feet of the mill; 
with a harder, tougher ore, a 22-foot Illill IIIMy I.e 
reqnirecl in order to give more liehl.les snfficiellt time 
to work 011 the 8'111(1. The i.roper dialllCter of t.he 
mill is like,visp. a qnestion. Olle of the most 1'I1I

lIIinent ninimfactllrers of tuhe mills snys: "The 
sllHtll-diameter mills are very illefficient." .As the 
results of a series of tests' on lIIills of three ditrerellt 
diameters, running side by side on the sallie ore and 
nndEr the same eonditions, all engineer of stmlllillg 
reports" the efiiciency of a tn l.e mill is in versely as 
its diameter." The speed of a tnbe llIill is fixtd with
in narrow limits. If run too slowly the pehhle, sim[Jly 
slide 011 the lining, causing excessive wear and giving 
poor grinding effect. If the -,peed is too high the 
pehbles are held against the shell by centrifugal force 
and no grinding is accomplished. 

An extensive series cf tests conducted at El Oro, 
on three tube mills of the Sallie make, lmt of dilrerellt 
diameters and different leugths, led to the following 
conclusions: 

The efiiciency increases proportiouately to the 
amonnt of pehbles eOllt,tined in the mill.' 

, The efficiency increnses with the coarl'eness of the 
salld fed to the mill.' 

'The etticiency decreases proportionately to the 
rate of feed.' 

In a paper on the' Economics of Tuhe Millillg' 
Me given results of working tests on tulle lIIills [i ft. 
diameter by 2il ft. long, made at the Colomdo 
Springs plant of the Unitcd States Reduction nn,] 
Refining Co. These tests demonstrated that the 
"reatest grindino· efficiency was ohtained with these 
~lills ,~hen the p"'ebhle cha'rge was 19,000 lb. W!th 

-a pebble charge of 2.5,000 lb. the :lIuonnt of hne 
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grinding was increased, but 'at the expense of a 
disproportionate increa~e in the horsepower required. 
vVith 19,000 lb. of pebbles the charge tilled the tube 
to within a few inches above the centre line. The 
percentage of ~olution to ore in the tu e mill pulp 
was varied, and it was found that both the amount 
of fines made and the amount of power required was 
afl'ecled. It was demonstrated that when the'amount 
of solution in the pnlp reached. about 35% the best 
and most efficient work was done. This is in accord 
with other good tube mill practice and it is on 
account of this that the Dorr llJechanical rake 
classifier is snch a satisfactory machine to dewater 
aWl classify the pulp before it is fed to the tube 
mill. 

Thc Hardinge conical mill is a new type of grind
ing mill, a competitor of the tube mill, which is 
attracting attention. This mill consists of a short 
cylindrical section with conical sections of different 
lengths at each end. The cylindrical section is uf 
considerably larger diameter than the tube mill 
which it is designed to replace. The most important 
claims for this conical mill axe that 'it has three 
tiltle~ the capacity for the same power, requires 
one-fifth the pebbles and has less wear on the 
pebbles and lining.' Unfortunately this mill has 
not yet been tried extensively enough tu pro
vide accnrate data, especially as to fine grinning, 
to thoroughly establish these claims. The most 
unique claim made for this mill is that it classifies its 
pulp and its pebbles, so that the larger pebbles work 
on the coarse sands and the smaller pebbles worK on 
the fine sands. This is claimed to be a most efficient 
natural selection. (But the idea of natural pheno
mana in this machine working so beneficently in the 
right direction makes one stop and ponder over the 
almost human cussedness of some of the other 
machinery about the mill.) That the larger pebbles 
and the coarser sands tend to remain in that portion 
of the mill with the larger cross-section can be seen 
from a glass working model of the mill. It is 
undoubtedly true that a plain cylindrical tube mill 
would not gi\'e this sortillg actiun when working dry, 
but it is also true that in a tllbe mill there is a cer
tain arilOunt of similar classification dlle to the action 
of the current of Plllf through the tllbe. This is 
evidencen by the smal worn pebbles which are found 
at the discharge elJ(1. There seems room for a rea
sonable difference of opinion as to the relative merits 
of having the finer ~ands worked on by smaller 
pebbles. , But fur grinding where l00-mesh is suffi
ciently fine the Hanlinge Illill has < ,shown some 
astonishingly good r~Rults. It has not been tried out 
sufficiently for sliming to give the desired amount of 
data, and 100-mesh is not fine enough for the sub
sequent slime treatment. 

In the Colorado tests referred to, t be mills were 
started with a' charge of only 3,000 Ih. of pebbles and 
the required horsepower was 18'8. The pOll er 
increased in almost exact proportion to t.he alllount 
of the pebble charge, until the latter had reached 
23,000 lb. which filled the mill much fnller than even 
poor judgment would. dictate. It would seem natural 
that the power consumed ~hould increase thus with 
the added ppbble load revolved, and this would seem 
to apply to the conical as well as to the tube mill. 
So that in this respect they would seem to be on the 
same footing. With these Colorado tests showing an 
increasing efficiency with the addition of pebbles, 
from the initial charge of 3,000 lb. to a charge of 
19,000 lb. it would appear that the smaller charge of 
the,conical mill must have an efficiency per pound 
, er':f much ill exqess of the tUQe lI1ill in order to glve 

a greater relative efticiency, and "ery lUuch greater 
than might natumlly be !;xpected .. 

The product frOIll the tube mill is generally not of 
a wholly unilorm grade, especially if the llIachine is 
being pushed a little for tonnage. The result is that 
a portion uf the prod uct needs to be reground 
Therefore a classification is necessary. If. the pulp 
from the grinding mill i~ as thick as it should. be for 
the best grinding effect, it emerges too thick for 
classifimltiun without the addit.ion uf fUrLher water. 
Therefo~e this pr?~uct is cl~ssified! usually In 
hyJraullC cone claSSifiers, the shme gomg direct to 
the slime-treating depitrtment and the sand beine< 
returned w the tube mill for regrinding. If the head i~ 
not too great the sand is most easily aBd economically 
elevated to the tube mill feed by means of the Fre. 
nier ~piral pump, made of light s-heet steel with sheet
steel discs fOrIping the sides of the pUIlIP wheel. This 
wheel revolving in a hopper to which the coarse pulp 
is supplied, scoops up the pulp and forces it around 
through the spiral channel toward the centI'e. When 
it reaches the centre it emerges through tite hollow 
trunnion, then through a flexible joint and thence to 
the. deliv.ery pipe. and. to th.e ))oint of discharge 
While tins pump IS very satlslactory for handline< 
fine pulp, it has its limitations. The head against 
which it will work varies from 14 ft. to 20 ft. depend
ing upon the material handled and upon the altitude 
of the locality. Heavy coarse pulp is not a material 
to which this pump is adapted. 

During t,he classification of the pulp subsequent to 
the tube milling the addition'of elassifying water has 
made the pulp too thin for cyaniding. The overflow 
from the classifiers also contains too much water, 
these two o\'erflows are therefore brought together 
and are dewatered. The old style conical-bottom 
settling tank with its filling, settling, d.ecanting, dis
charging, and flushing, and then a repetition of the 
cycle, is fast being relegated to abandoned practice. 
A continuous pulp thickener is displacing the old 
intermittent methud. Present practice decrees that 
the pulp \V hen submitted to the action of the cyanide 
solntion shall have a consistency of about 1 : 1~ or 
1 : 2. The Dorr continnous slime thickener has beBn 
developed for this p1}rticular service. The capacity 
of this type of thickener depends upon the nature 
and density of t,he ~Iime feed, a.nd the amount of 
moisture desired in the thickened discharge. A tank 
35 feet niameter by 12 ft. deep, ted with as much 
thin slime as the tank would take and give a clear 
overflow, discharged 285 tons of thickened slime per 
day, containing 39%, or III tons, of dry sulids. At 
the Liberty Bell mine, in Colorado, a tank 33 ft. 
diameter by 10 ft. deep, fed with a pulp containing 
120 tons of solids to 660 tons of solution, discharged 
at the bottom a thickened slime containing 120 tons 
of solids to 288 tons of solution, or a 1 : 4'2 pilIp. 
The vertical shaft with the plows made 4'8 revolu
tions per hour and required '14 h.p. Three tanks 
e'luipped with the thickening mechanism had the 
capacity of live of the same tanks used in the old 
~ntermittent method ard ma~e a considembl~ sa~in& 
m the' amount of labonr requued. At the Goldfield 
mill, thickeners were :installed to handle the pulp 
from the agitators whi'ch contained 2;\ tons of solu
tion to 1 ton of dry ~ slime and they discharged a 
thickened slime containing only 35% moisture. 'l'his 
is an example of the successful working of the 
machine over a wide r>Lnge of conditions, delivering 
a pu!p containing from ;{5% to 61% moisture.. Ex
cept 111 the case of an extramely argillaceous shme, a 
long settlinfi peri9d is not necessary, and the old 
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intermittent method ties up capital in equipment and 
in product without adequate return. 

The Callow tank has jusJ;ly come into considerable 
repu te as a dewatering device for concentrating mills. 
This tank consists of an inverted conical shell of steel 
with a gooseneck discharge spout at the apex. The 
pulp is fed into the centl;e of the now upturned base 
of the cone through a small eylindrical funnel which 
is only long enough to discharge the pulp below the 
top surface of the solution in the cone. The slime 
settles to the apex and flows continuously through 
the O"ooseneck while the clear water cont,aining prac
tically no slime overflows the rim into a launder con
nected with the water storage tanks. At the Gold
field combination mill during a test of concentrating 
machines the following data were obtained from tbe 
Callow tank: Flow to Callow tank, pounds per 
minute, 137'7 ; dry solids to Callow tank, pounds per' 
minute, 16-36,; water to Callow tank, pounds per 
minute, 115'5; overflow in clear water in per cent_, 
48'15; p~r cent. of solids in discharge, 22'62. 

The pulp having the desired fineness of 200 and the 
desired consistency of about 1;'; to 1 or 2 to 1; it is 
ready to be cyanided. One of the two devices which 
has made economical slime treatment possible is the 
Pachuca tank. It consists of a plain eylindric;d 
steel tank 13 ft. diameter by 55 ft. high. Inside the 
cyli~de:, extendin~ from within abol~t 30 in, of t~e top 
to wltllln about 18111. of the bottom,Is a tube 18111.111 
diameter, open at both ends. ' At the bottom of, th.is 
tube is a small pipe through which is furnished com
pressed air. The tank is filled with pulp to the top 
of the tube or within 30 in. of the top of the tank. 
Compressed air at a'pressure of 22 to 251bs. per square 
inch is admitted at the lower end of the 18 in. tube, 
and by expan<1ing carries the pulp up' through the 
tube where it is discharged into the tank proper. 
The operation is continuous so long as the compressed 
air is supplied, in fact it is the old principle of the 
air lift and ejector applied in a rather novel way. 
The result Of this operation is a perfect agitation 
during which every particle of this slime is afforded 
the most intimate contact with the cyanide solution. 
The advantages or disadvantages of aeration as 
affecting the cyanide itself are a somewhat mooted 
question, but it has been found th!Lt by increasing 
the height of these tanks and thus increasing the 
aeration the cyanide consumption is lower than in 
tanks only moderately high, and very inuch lower 
than in low tanks. A tank 13 ft. diametp-r by 55 ft. 
high will hold a charge of abollt 100 tons of dry 
slime in a 1;'; to 1 pulp. The free air required varieS' 
from 4 to 6 cub. ft_ per minute at an expcnditure of 
about 2 h. p. The time of the agitation depeuds upon 
the kind of ore and the economic point of extraction, 
because beyond a certain point it does not pay to 
increase the extraction even though it is mechanically 
and chemically possible. 

The second important improvement in the mechan
ics of the cyani<1e process is the perfection of the 
vacuum filter. 'Without it most of the low-grade 
ores would still be impossible of profitable treatment. 
The first type to come in to successfnl practice was 
the leaf filter, as exemplified in the Eu tters. This 
filter consists of a number of lea\'es made of thin 
wooden frames covered on both sides with cocoa 
matting and canvus, the space between the canvas 
sides being' connected with a vacuum system by 
piping through the top of the frame_ Thcse leaves 
are suspended in a tank into which the cyanided 
pulp is discharged_ The problem now is to extract 
from this pulp all the gold-bearing cyanide solution. 
When the ta,nk is filled ,vith fulp so that the filter 

leaves are immersed the vacuum pumps are started 
and the gold solution is sucked tbrongh the filterino
canvas and matting and is discharged into a goll 
solution storage tank. The solid particles of the 
pulp adhere to the sides of the leaves forming a cake 
of slime. This process continues until the cake has 
reached a thickness beyond which it is not economi
cal to continue. This thickness is from ~ to 1,~ in. 
The pulp remaining in the tank is then drawn off 
and the tank filled with a weak solution of cyanide. 
During these operations a sufficient vacuum is main
tained to prevent the cake from falling oft· the leaves. 
The )veak solntion is now drawn through the cake 
and is discharged into weak-solution storage tanks 
and the filter tank is filled with wash water. After 
the cake is thoroughly washed and the wash water 
remaining in the .tank drawn off, the slime cake 
which is now more or less barren is discharged to the 
tailing dump.. This tailing carries ordinarily about 

'::10% wash water, whereas had the cake been dis
charged at the point where the drawing oft of the 
gold solution was completed, this 30% moisture would 
have been the gold solution_ Thus the advantage of 
washing the cake is clear. 

The Moore filter process is similar to the Butters, 
except that instead of the filter leaves remaining in 
the tank with the fillin/-( 3nd drawing off of the pnlp 
and the various solutions, the Moore leaves are 
arranged in nests which are lifted from one tank 
compartment to another containing, respectively, 
pulp, wash solution, and wash water. 

There are several modifications of the \'aenum 
filter, but the one which at present is making 
greatest strides in application, due both to its effi
ciency and remarkable low first cost" is the Oliver 
continuous vacuum filter. The intermittent feature 
of the other processes is of course objectionable. 

The Oliver filter, whose operation is continuous, 
has given astonishingly good results, is simple to 
operate, and requires probably smaller initial invest
ment than any other, It consists of a large drum lI
ft, 6 in. di3meter by 8 ft_ wide, with open heads, 
mounted on a light cast iron spider, and is about two
thirds snbmerged in a wooden tank into which the 
pulp Hows continnously, The drnm makes a complete 
revolution in ;; minutes_ It is coverell with canvas 
and other filtering material supported by light frame
work within the drnm, The circnmferenee is divided 
into sections which are connected by pipes whieh 
lead through the hollow trunnions of the drum, by 
which it is supporLed and revolved, to the various 
pumps. Through that portion of the drum's surface 
which is submerged the gold solution is drawn by 
the vacuum pump while the slime cakes on the 
canvas cover of the drum just as on the leaves of 
other vacuum filters. As the drum revolves and a 
section emerges from the pulp the excess solution in 
the cake is drawn through and as this section reaches 
II, point near the top of the path of revolntion it 
encounters a spray of wash solution. At this point 
an ingenious automatic vah'e prevents, the wash 
solution from lIlingling with the gold solution, each 
solution going to separate "tOlage tanks_ The section 
of the drum passes from the weak-solution wash to 
another spray of wash water and then just before it 
is about to be again submerged in the tank full of 
pulp a scmper fixed against the drum cleans off the 
now practically barren cake of tailing which drops 
into a hopper and thence goes to the tailing stacker. 
~With the Oliver filter, the solutions are kept as 
separate as in any of the leaf filter~, the tailing is as 
clean and carries as little 11lOistllre a,s in the other 

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
)



636 The Journal of The Chemical, Metall111'.rliml and Mining SOCtety of SOllth AFim. .Tune 1911 

types, amI the tailing is removed from the filter by a 
mechanic,d scraper. . 

The precipitation of the gold from the solntion by 
means of zine is the sine IjWt non of the process. ,V here formerly zill(: shavings were used, lIOW zine 
dust is employed wi th very different e'luipment and 
resnlts. At one time the precipitatillg room COII-

. tained a series of' hoxes lilled with zinc shavings 
throuo·h which the solutic'B Hawed. Now the zinc is, 

)ed inbthe form of cltist to the gold cyanide solution 
before it is pumped to the precipitating plant. Dur-, 

. in" its comse, throngh the pnmp it becomes inti
m~tely mixed alld the pipe line is made sufficiently 
long to fu'rnish time for precipitation to become com
plete ,,:hile the emulsion is tnwelling through, The 
emulsion 1I0W consists of It barrell cyaf!icle solution 
in which the gold preeipitate is in sllspension, it is 
therefore deli\'ered to hlter presses from which the 
balTen solution Hows continuonsly while the precipi
tate is collected in the press in the form of a cake. 
At regular inter\'ills the filter presses are .opened a~d 
the cakes removed, melted down, and refined. ]>y 
this method the gold precipitate is always locked np 
in the presses where it is perfectly safe. This filter 
press <!onsists of a serieb of triangnlar cast iron 
frames about ;{ ft, on .the edge by 1 in, thiek, sup
porte,l on horizontal guides and clamped together by 
means of long longitudinal rods. Between these 
cast-iron frames are sheets of filterillg cam'as through 
which the solutiOlls nass and between which the 
cake of gold Jlrecipit~Lte accnmulates.-PERCY E.' 
HAHUOuH.-lIhfnes and lJfinemls, j\'Iay, 1011, p. 597. 

A LAllORATOHY FOIl E~iI'LOYES.-" In the cyanide 
plant at:Goldfield, Nev., the Florence Goldfield Min, 
in" Company has eqnipped an experimental labol'lL
to~y for the nse of elllployes., The primary object is 

, to afrord proper facilities for, men who wish to make 
experim~nts so that they will not:make';;neh iilvesti
gations ill the large mill. The laboratory. stimulates: 
interest in the work, attracts the hest mill men amI 
raises the stalll\'L!'d of the employes, ;"lalJY exper
ience(]' \lien go to work in the Florence mill ~o '1~ to 
be ahle to do experimental work at small expense. 

Experi,;,ents llIay he made at the expellse of the 
company at any tillle that the emlJloye i~ 1I0t on 
dnty. Any determination of \'nlne is at the dispv>al 
of the company, Illaler the,tcrms of nsing the lahora-
to,'Y- ' 

The laboratory is ,provide,l with vacuum alltl CUllI

pressed-air pipcs, glASS jm·. f\lr use [LS leal)hing V:Lis, 
a tine-"Tindillg lIIaehine, ;.;IHss Paehnca vats, small 
leaf-filters, fa~ilities for zinc shaving, zinc dust and 
eloctrolytic precipib1tion of gold and sih-er liS well as 

. apparntus for lllaking amalgamation tests.~' -E119/n· 
ecrill.rJ and Mining JOU.T1W.i, April lst, 1911, 1'. 0;jB, 
(M. T. M.) 

MILLDiG A:'ID THEAT~IENT AT on!}; 'YAIRI MINE. 
-" The ore is weighed before ll>lssing the rock 
crnshers, and salllples t'1ken daily for moi~tnre e,sti
mat:()ll as the broken are passes to the ore hillS. TI)e: 
Illoistnre varies from 4 % to (j %. 

Smnplin.{f. -The III ill , hea.d sa TlIpler is taken after 
stamping and tnbe millillg. Plate tail and vanner 
t,dl samples are taken, also salld :Lnd slime head an, I 
tail. Daily asslLys are m,vle ()n ,til these, s'Lmple". 
All sampling is done by hand, aIHl check sampler~ 

. nre put on from time to time. 
Rocl.:-Brcak-n,q.-G:lte~ and Heclon breakers are in 

USt'. The ore first passt's n grizzly, space,l !~ in., 
coal se t'o a No.5 GlLtes or "S" He<:lon, cleli\'erillg 

to a secoml grizzly, tho oversize falling into a No. ;{ 
Gates. The are is redueed to a 2 in. ring size, A 
contlnuOllS oil feed is s,upplied to t~le inner aIHl outor 
sleeves of the breaker, and the oil IS pumped through 
'1 small filter-press before returning to the breakers 
By means of an exhaw<t fan, all d,~st i~ drawn froll; 
the breakers, and passes to a~etthng chamber. 

The total cost for hreaking and elevatmg is 4·5d . 
per ton. . 

From the breakers thE) are is elevated hy either a 
helt or a chain hucket ele\'ator, and distrihuted to 
the bins hy belt eOll\'eyors or by trucking . 

Stnmping.-The running weight of the stlLlllpers 
varies fro III 900 to 1,'2;)0 Ih. ; blows pel' miTlllte, 102 
to 105 ; drop 7 to S in. The screen mostly used is 
lO'mesh (aperature, 1'78 111m.),. reslllting ill It daily 
stamp duty of abont 5'6 ton's: . 

From 7 to 9 tons of water are used per ton of ore 
,nnd this is retuflled to the stamps 'after heing eleal:e,\ 
of sand and slime. The, wlLter is kept alkaline by 
the lime which is added to acceler'.1te slime "ettIe, 
ment. 

Tnbe lI1illi:n,q.-Tube mills have proved by far the 
most efficient and economical grinding ma~hines for 
'Yaihi are. Those ill use at the 'Waihi mills are 18 
ft. long, 4 ft. 9 in. diameter (inside shell lIIe<1"nre
ment). Various methods of lining the mills have 
heen tried, und the most satisfactory is a' cast-iron 
ribbed liner. The rihs ,ire 4 in. wide, spaced 15 in. 

,centres, alld when ne\v standing.3;1; in. above the 
hody of the·lii,er. Whell the .Iifting side of the rib 
becomes IllllCh ronnded the Imer IS reversed. The 
body of the liner is 1~' in. thick. The~e liners pro
mise a life of at least 1 S months, and represent lL 
cost of ·52d. per tall of st'Lmp OlltpUt. They are 
bolted to the mill, and "an be taken alit and '1 new 

',et put in by two men in 16 hours. The pulp tliR
('.harges through the tl'l1nnion. This is covered inside 
the mill by a cast-iron grating. The mills 1'I1l1 at '25 
to 26 revolutions, ant! require about 55 h.p. whell 
loaded with tlints to about 2 in, abo\'e centre of 
t'llnnioll. This height of tlillts give the be.'t gJillCl, 
ing. amI rep I e'sents a Hint load of about 5'5 tOllS. 
Flints are put into each mill daily in order to keel' 
1 he load (and" therefore, the grinding) a~ even as 
possible. The cOllsumption of tlillts is 2'6 Ih. per ton ' 
of.stmnp Ollt,Pllt, representing a cost of ·S6d. per tall. 
The pilIp from the distribnting pan is thickened ill a 
V box at the head of each mill. This box is ;{ ft. by 
;{ ft. hy ;{ f,t. 4 ill. 'deep, ant! discharges through a I~ 
ill. pipe into a -1 ill. east-iron bend, the outlet end of 
which passes into the trunnion. Flints are fed 
throllgh this' bend wliile the mill is rllnning, thus 
:Lvoidiug allY loss of running time. 

The prop(Il'tioll of water to are in the lI1ill i~ kept 
abont 1 to 1. About 110 to 120 tOllS of stamp output 
(1O mesh) per .. by is at pr~sellt the maximulll work 
of a mill. The total amouut of s,w" passing through 
'L mill in 24 hours is 280 to 340 tons, owing to lohe 
large amount returned from the sizing boxes. The 
overHow from the sizing hoxes paR;es to a V,shaped 
distrihuting tank and thence to the plateR. . 

It is sometimes sai,l that it would be more profIt
able to cut out amal"amation an'd rely on the eyanide 
plant to sa\'e the gohl. No doubt tlie cyanide pl~llt 
won Id do so; bn t, with, the neeessary alw11gILIIJatlO JI 

plant in existenee, and operating at Rnch a lo~v cost 
(slightly over Id. per ton of nre), it is eon~lderet! 
better to cOlltiune amalgamation amI aVOId the 
accumulation of very rich concentrate in all wheel 
pits and laullders. 

Cancentmtion ol1d Cya.1lidinq of Concmtmte.
Union vanllers and \YilHey table~ are both met!. 
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The former give a lower tail value (especially on the 
silver), but the latter have a much greater capacity, 
and, as close concentration is not required, they are 
preferable, being cheaper in first cost and more 
economical to run. . 

Concentration after tube· mill grinding is not 
usually considered good practice; bnt, with the 
'Yaihi ore, it is found that, provided the coarser 
portion of the sulphiJes is separated hy the vanners, 
it uoes not matter if the very fine sulphides escape to 
the cyanide plant. 

The average percentage of cOllCenti'atesproduced 
is 1'5, and all analysis shows as follows :-

Sulphur 
Iron 
Copper 
Arsenic 
Lead 
Zillc 
Manganese 
Lime 
Magnesia ... 
Silica 
Loss, etc .... 

Per cent. 
25'00 
32'43 

'05 
'10 
'32 

2'05 
1'00 

'85 
trace 
27'65 

'55 

100'00 
The concentrate from each mill is sent to the con· 

centraLe treatment plant daily. It is shovelled from 
the collecting boxes into tnhs holding abont 600 lb. 
weight (wet), and kept nnder water until delivered at 
the treatment plant. The average recovery by c'oncen
tration i~ gold, 2:2% ; sih-er, 28%. The cO/lcentrate 
from the three wills is treated together, and a rongh 
valuation of the ontput from each mill is obtained by 
bore sampling each tub. This valuation ill required 
in order to allocl1te to el1ch mill its proportion of the 
hullion recovered. The· concllntrate treatment pll1nt 
is situated I1t Victoria mill. On I1rrivall1t the pll1nt 
·the output ot each mill is weighed. The wonthly 
total is about 500 tons. The grinding is accomplished 
in two tube mills-one 18 ft. x 4 ft. 9 in., and one 
19 ft. 6 in. x 4 ft.-l1nd the concentrate is sluiced from 
tnbs into 'the head boxes of the mill~, slaked slime 
being added in the proportion to 10 lb. per ton. From 
the mills the pulp is elevated to a V sizing box, 3 ft. 
2 in. x 3 ft. :2 in. x 6 ft. deep, ·the sides heing vertical 
for ·the first 2 ft. 6 in. The coarse delivers through 
a ~ in. nozzle and returns to the mills, I1nd the fine 
overtiow passes to the thickening boxes, by which 
moisture is reduced to '7 water to 1 0.1 dry concen
trate. The concentrate is giving from 8 to 10 days' 
air agitl1tion ill 2:3 conical-bottom tanks, 16 ft x 6 fL, 
which are worked in series. The solution is kept at 
an average strength of '45 KCy. The souium salt is 
used, the average consumption heing 16 lb. per ton,. 
which represents '25 lb. per ton of original ore The 
solution is sepamted by tilter pressing. The bullion 
is precipitated by the zinc filanlent method. 

Cyanid?:ni! of Slime. -- The overflow from the 
separating cone runs to a nest of V thickening boxes, 
being mixed on the way with milk of lime in the 
proportion of 2 lh. to 3 II .... lime per ton of ore, repre
senting a cost of ·5d. per ton. The lime is freshly 
slaked and fed into a grinding pH.n, the overtiow 
passing to the slime launder. The thickening boxes 
are 5 ft. x 5 ft. x 5 ft. deep, and each box can deal 
with about 10 tons (dry weight) of slime per day. 

The overflow from thp la~t row of boxes is clear, 
and returns to the stam ps or battery water reservoir. 
The thickened slime flows from the apex of the box 
to collecting or settling tanks. These are built of 
steel, 32 ft. diameter x 14 ft. dpep, one being required 

WAT'" 

~====jr=a&=~ $;Lo:TION 

Section of Band M Tank (W aihi Co.) 

for each 100 tons of slime per day. By means of 
overhead gear a stirring arm is rotated slowly for a 
few minutes every hour; the dear water overtiowing 
passes to the reservoir. The thickened slime is 
drawn from the settlers at intervals and sent to the 
vacuum thickening plant; where the moisture is 
reduced to about 30%. Two methods of working the 
vacuum thickening process are in ll~e. In one case 
the frames .are lifted from the loading tank and dis
charged over a disintegrator, and in the other thc 
frames are stationary, the slime ('ake being dropped 
off into the pulp in the loading tank, which haR It V 
bottom, terminating in a goose-neck discharge pipe, 
24 in. diameter. When sufficient thick slime hilS 
accumulatell in the tank a valve is opened, and the 
slime, under a head of about 14 ft., is forcpd into a 
disinteorator ·The latter method is somewhat the 
cheape~ to operate. In either case one man per shift 
can attend to an output of at least 300 tons per day. 
The filter frames are constructed of light, closely 
cornwated sheet iron, attached to a wooden head
piece~ and are 16 ft .. Iong x 4 ft .. 6 in. deep. A ~ in. 
pipe-slotted to receive the lower edge of the corrn
"ated sheet-is tit~ed round' the ends and bottolll. 
One end is closed, and the other passes through thc 
woo len head-piece, and is coupled to a fl':lxible hose 
att.ached to a 3 in. pipe, comlllon to 1111 the frames. 
The.frames are covered'with canvas, which is caulkeu 
to the head-piece. Any frame can be ('ut o~t of 
I1ction by closing a cock 0[\ the suction pipe. A Slg~t
glass is fitted to the suction pipe on each frame, Y 
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means of which :the workman can see if the solu
tion is coming through clear. From 10 to 12 frames 
are con pled to two 'H' iron girders to form a 
, basket.' 

The loading or pulp tanks are de'iigned to g!ve 
easy clearance to the basket, and to prevent line 
sanrl accumulating on the bottom the slime is kept 
11",itated by compressed air during the time ~he 
b~sket is ont of the tank. 'Yith a vacllum of 20 Ill. 

to 24 in.,a slime cake IJrin. to 2 in. thiek is formed 
in abollt 90 minntes. The basket is lifted from the 
loading tank and carried to the di~integrator hy ei~her 
hydraulic or electric power, and 80% of the shme 
Clike falls ofl' the filters as soon as the vacuum is 
broken, the remainder being easily detache~1 by 
hand. 

Cyanide sollltion is run into the disintegrator in 
snch proportion that the mixture contains 1 of dry 
slime to 1'3 or 1'5 of solution showing 1'2% KCy. 
The pilip is agitated for 5 days, and the most econo· 
mical agitHtors in use are tall conical- bottom tanks 
trith air agitation. The most recen tare constrncterl 
of ferro· concrete, 55 ft. hig:1 and 13 ft. inside 
diameter. The cost of these is abont £240, and is 
less than for similar·sized steel tanks. No centre 
pipe is used, slightly hetter results having becn 
obtained without it. 'L'he air is introduced throngh 
a small pipe at the bottom of t,he cone. About 7 h. p. 
per tank is p,bsorbed in agitating and circulating the 
pulp from one tank to another. The extra(~tion "f 
the "old is practicall.V complete in 24 to 30 hOlIl'S, 
but ~ profitable amollnt of silver is extracted II]) to 
5 days. The consumption of sodium cyanide is 
1'66 lb. per ton of slime. ' 

lhom the agitators the slime flows to the vacuum 
washin" plant, in which the filters are similar to 
those p~eviously described. The loading time is 45 
to 60 minutes, and with a vacuum of 20 to 24 in. a 
IJr in. cake is formed. The basket is then transferred 
to the wash tank, and dis~lacement of dissolved 
values is nsually complete in the same time as was 
occupiefl in forming the cake. The residue assa~'s
"old, 13 to 14 gr. ; silver, 12 to 14 dwt. ; representing 
~n extraction of-golfl, 89%; silve'r, 71%, In the 
washing plant each lilter frame can deal with 6 tons 
(dry weight), in 24 hours; this represents about 
83 dry lb. per sqnare foot of filtering area. The total 
time occupied in forming a cake, transferring to 
wash tank, washing, transferring to discharge hopper, 
discharging and returning to pulp tank, is aboul; 2~ 
hOllrs. When the v 'cuum is broken the slime falls 
from the cloths qllite reRdily, unless the cloths are 
very old. An ordinary life for a cloth is 6 to 9 
mo~ths on the washing plant; they then ~o to the 
thickening plant for a further period of 3 to 6 
months. Every 3 or 4 months it is necessary to,'ivl1sh 
the cloths ina weak solution of hydrochloric acid to 
remove the lime deposit, which gradually chokes the 
canvn. A double· ended vacuum pump is used, one 
end ollerating each baHket of frames. The solntion 
of washes,pass through the pump to 11 cLtrifying and 
th~n to a storage tank, for delivery to the precipi· 
tators. 

The power requii ed ff)r a plant to handle 80C tons 
a day is as follows :-

5 vacuum pnmps at 11 h.p. 
1 air corn pressor .. , 
3 cranes (electric) at 5 hop. 
2 solution pumps at 3 h. p. 

Horse·powcr. 
55 
40 
15 
6 

116 

The total cost of clean·up of precipitators, melting, 
and plant is-

Labour 
i>ower ", 
Stores (including lighting, filter cloth, oil, 

waste, packing, hose, caulking lope, 
and sundry) , 

Per ton. 
2·43d. 
1·l6d. 

·67d. 

4·26d. 

Labour is paid at frolll 80. to lOs. per shift of 8 
hours. i>ower (ga~) is calculated at £10 per b.h. p. 
per annum. About 80% of the ore is treated as ,lime. 

Pneipitl!tion wnd Melting. - The zinc filament 
method is used, and the precipitation boxes have 8 
compartments,. each 17 in. x 17 in. x 26 in. The pre
cipitation room is floored with concrete and surrounded 
With a concrete w,LII 18 in. high, so that, in the 
event of a tire, ,the gold slime would not escape 
beyond the room. A clean.up is maue each week at 
each mill, and all new zinc is dipped into lead acetate 
solution. No difficulty is ever experienced in obtain· 
ing good precipitation, provided the solution entering 
the boxes is kept free from ore slime. 

The bullicn slime from each mill is brou"ht into 
one melt· house. This is situated at the vYailli mill, 
and the melt·house staff carry out the clean·up at. 
each mill. The coaroest of the zinc slime is treated 
with sulphuric acid. 

8m'plus moisture is taken Ollt on a vacuum vat, 
amI the wet slillle is mixed with 20% to 25% of borax 
glass and 10% soda ash. A small set of rolls i· used 
to mix the fiux and slime, which is then transferred 
to light iron trays holding about 100 lb., and lhese 
are put into a urying oven;, The dried slime cakes 
firlllly aml is roughly 'broken to a convenient size for 
meltinD', whidl is done either in No. :WU plumbago 
crucibl~s (gas lired) or on a cupellation test. FOl: the 
last 11 months all melting has been done on the 
cupellation tests with coal fuel, but at present 
'experiments are being made with pot melting by gas 
fuel, which proulises consitlerable economy. Great 
difficulty was found in making tests that would 
stand, first, the corrosi ve action of the ~Iagduringmelt· 
inO', and, next, the action of the litharge during cupel· 
lation. A concrete shell with mabor tilling gave the 
best results. The gas for pot melting is conveyed from 
the mine proclucer·gas plallt in a 3 in. pipe, and the 
ryost at the melt·house is about 2d. per bllrner·hour' 
(1,000 cub. ft,). Two burners are necessary for each 
No. 200 erucible, and the slime can be melteu at the 
rate of 40 I b. per houl'. The ,;lag is ladled from time 
to time, aud the bnllion is lillally poul'eu into 1,0UU 
oz. bars, which run about 940 fine in bullion. These 
bars are cupelled down to about 1% base-mostly 
copper' - and cast into slabs 8 in. x 10 in. x ~ in., 
which are weighed, StLmpled, and sent to the retinery 
department. About la,OOU lb. of bullion slime is 
handled each month, producing about 125,00U oz., 
the average valu~ being about ISs. per oz. The hal'S 
from the amalgam are relined with the cyanide 
bullion. The output of each mill and the concentrate 
plant is kept separate until sent to the re~nery. ,~Il 
,lags, litharge, and dross nre run down In a 2U Ill. 
round water.jacketed b:a~t furnace, the lead bars 
being used for cupelling the next month's bulli~m, 
and the slaO' is crushed and pasoed over a U mon 
vanner for r~co\'ery of metallics. The final slag tail 
Ilsually assays from 15s. to 30s. per ton. 

The gases from ~he cnpels and blast furnace p.ass 
through-long ,settling fiues, and finally to condenslllg 
cham bel'S, before escaping. 
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Dore Rejinin.g.-For several years'the sulphuric acid 
p~ocess wa.s in use, but was discarded two year~ ago 
in favour of the present electrolytic lPetllOd. The 
slabs as received from the melting department weigh 
al)out 200 o~:> and run about-gold, 12%; silver, 87/.. 
T!le station!LI:.v cathode type,of cell is used, and the 
output of the 30 cells in use is 5,000 oz. to 6,000 oz. 
in two shifts (16 hours). The current is snpplied by 
a .17'5 k. w. generator. Each cell requires 90 amp. at 
:~ ,to 4 volts. The gold sludge from the ('ells is boiler! 
for from 2 to 3 hours in a cast-iron kettle with strong 
snlphuric acid, and, when washed and llIelGed, 11InS 
996 to 999 fine. Both the gold and silver are melted 
in oil-fired flll'naces. '\Taihi bullion contaills II p to 
'5% selenium, and special precautions have to be 
taken to fl ee the gold frC'm selenium, also to remol'c 
every trace of lead froll1 the retined O'old. Less than 
I part of lead in 10,000 of gold will "'render the gold 
ioo brittle for coinage. The brittleness on Iy becomes 
noticeable after alloying with copper. The ('ost of 
refining is about ·36d. per oz. of dore. . 

.Snm1lta?·y.-At present the ore averages-gold, 
9 dwt., silver 3~j oz. ,pel' ton; and the averaO'e residue 
assny is-gold 20 gr., siher 17'5 dw~. per t~n, repre
senting a recovery of-gold 91'2%, Sliver 75%. 

This extraction can be imprOl'ed slightly, chiefly 
in, the direction of finer gJinding, but it is necessary 
to proceed very carefully, as it is an easy matter to 
overstep the economic limit of grinding.' and so 
obtain extraction at a sacrifice of cost. The main 
desideratum in the successful treatment of 'Vaihi ore 
is fi ne grinding. 

The total milling and treatment eost is now 5s. 4d. 
pel' ton"made up as follows:-

Breaking .. , 
Stamping ... 
Tube milling 
Extraction 

'Power 

s. d. 
o 5'34 
o 10'66 
o 4'62 
2 8'00 
o II'38 

Total 5 4'00 
The a'-erage consumption of sodium cyanide is 

1'913 lb. per ton, and represents a cost of Is. 5·87d. 
per ton. , 

The average consumption of zinc is '513 lb. per ton, 
and represents a cost, of 1 '6:32d. per ton. 

POlVer to operate the mills is supplied by water, 
steam, and producer gas. Steam power costs abont 
£18 to £20, 'and gas power abollt £10 per b. h.p. per 
annnm. A grand total of about 2,800 b.h,p. is 
abso.rbed ?y the three mills and treatment plants, 
not including the large amount used at the mioe for 
pnmping, air compressing, and winding, the demands 
for which are incr.easing very r!Lpidly with depth. 

A hydro-electrIC power scheme to deliver 6 000 
b.h.p, is now being installed. The ~enerating station 
is situated 51 miles from Waihi, and, when completed 
the mills will be operated entirely by water and 
electric pO\~er. All repll-irs and renewals and foundry 
work reqUIred for the company's operations are 
turned out in the Waihi and Victoria mill work
sho~s."-~. G. BANKS.-Minin.q a'nd EnfJ'ince1'in.g 
RevUJw, March 6, 19II, p. 240. (A. R.) 

MINING. 
SIGNALLING FROM CAGES IN MOTION.-" A new 

apparatus, simple of construction and easily work
able, lu!,s been thoroughly ~ested-from May, 1909, 
to AprIl,. 1910-at the testing shaft of the Prussian 
Mining Department at IJouisenthal, and gives COIll
plete satisfaction. The shaft is 420 metres deep the 
u.su~l ~s~endin~ or descepding ,speeu <:>f ~iJe ca~~s is 

6 m. per second, and for the testing purposes this 
speed was increased to 7 Ill. pel" ~econd; bu t ,the 
apparatus, a detailed description of which i~ given in 
Gliickallf(January 28, 1911), has proved absolutely 
reliable, and signals can be gi veil at any time from 
the moving cages. The bridging OI'er of plats and 
intermed iate levels by the contact lines (!oes not 
present any difficulty. The apparatus is also pro
vided with a telphone, which, by the applicatiol1 of a 
very siml'le device, can, in cases of emergen('.y, be 
used for telephoning from the moving cages."
London Minin,q J01wnal, March 4, 1911, p. 230. 
(A. R.) 

COST OF WINN~NG COAL.--"The Echo des lIIines 
in a recent iSSlle contains an article on the cost of 
winning coal in the chief European prodncing ce'ntres, 
from which the following data are taken: France is 
one of the countries where the expense 'of rai~ing 
coal is highest. The following figures show the 
average cost per ton of coal rilised in, the collieries of 
the various countries:-

Francs. 
Belgium 16'14 
France... 15'95 
Russia... 12'90 , 
Germany 12'68 
Spain .;. 12'66 
England II '08 
Austria-Hungary 10'95 ' 

During the past two decaues the price of mining 
coal has much increased, as a glance at the schedule 
below exhibits :-

1886., 1907. 
s. d. s. d. 

England 4 11 8 5 
Wales 5 2 II 8 
Westphalia 4 7 9 6 
France 8 11 12 0 
Belgium . 6 7 13 7 

One of the reasons for this augmentation is dne to 
the diminishing daily output of the coal-cutter, as 
the subjoined figures will show:-

1899 1908 
Tons Tons 

England ... 311 279 
Germany... 264 246 
France 211 189 
Belgium ... 173 160 

'Salaries have been also continnously increasing, 
and the many social changeS for the henefit of the 
employees together with some legislative burdens, 
have tended to swell the total. Owing, cliiefly, to 
this ex pension of the cost of the personnel, the diffi
culties of exploiting coal mines have been ~o enhanced 
as to diminish profits to a more or less serious 
extent.' "-South African Mining Re1!iew, March, 
19l1, p. 56. (A. R.) 

REFRIGERATION IN MINES.-" In order to obviate 
the many economic and sanitary disadvantages COIl
nected with the increasing height of the temperature 
in depth below 1,000 m. or 1,200 m., Messrs. Rosen
beck and Rath, mining engil1eers, advocate, in a 
recent issne of Gl-iicka'Uj; the installation of freezing 
apparatus similar to those which have been, so 
sllccessfully introduced, espeCially in tropic climes, 
or hospitals, slaughter-houses, theatres, market halls, 
etc. As specially suitable for erection underground, 
they recommend evaporation plants with compression 
pumps, the most suitable freezing agent being 
sulphurous acid. The plant would have to be erected 
in a specially constructed cooling chamber on the 
level which it.is to sene. FlOm this dIanlber the 
cold air would be Gond'lcted to th~ severa) workin~ 
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faces by a network of pipes, which would, by passing 
through drives and crosscuts, cool the air in them as 
well. Although the cost of an installation suffi
ciently powerful to cool a mine section worked 
by shihs of sixty men each w{Juld amount to abont 
::'11. 15,500, and· the working costs, inclusive of 
interest and sill king fund, to M.23,OSO per annum. 
The authors arri"e at the concllloion- which they oub
stantiate by a series of careful calculations-that, 
quite apart from its sanitary "dvantages, the econo
mic results achieved hy snch all installation in 
increasing the working capacity of the men, etc., 
would ·not only fully co,-er all expenses but leave a 
very handsollle profit."-London Mh~in!J Journal, 
March IS, 1911, p. 2S0. (A. R) 

A STANDARD OF ADEQUATE VENTILATION.-"The 
proper ventilatio·n of mines has an important econo
mic aspect, since it affects to a large extent the 
efficiency of the workmen, and, consequently, the 
cost of mineral prodl1ction. The author dealt with 
(I) the quantity standard-that is, the anemometer 
measuremellt of the air; and (2) the qnality standard, 
which is determined by analysis. The law in New 
Ze'aland and Queensland lays down a minimum of 
100 cub. ft. per nUlll·per minute, whilst in Transvaal 
and Victoria tlie amount is 70 cnb. ft. A quality 
test has been fixed in Victoria, 'Vestern Australia 
and the Transvaal, based on the recommendations of 
the British Factory Ventilation Cqmmittee, which 
recommends that the quantity of carbon dioxide 
shall not exceed 20 parts hy volume in 10,000 parts 
of air. A less strict regnlation, however, is in vogue 
for British metalliferous mines. Mr. Reed snmmed 
up his remarks.as follow~ ;-

1. That the volume ·constitnting an adequate 
amount of air, within the meaning of the law, is not 
ascertainable by the rule of thumb formula of a 
quantity standard, but may only be found from the 
analy~is and temperature of the mine air. 

2. That when mine air is found by analysis to con· 
tain less than 19% by volume of oxygen, or more 
than LI% of carboll dioxide, or when the lights burn 
dimly, men should be withdrawn from such vitiated 
air; but it is not suggested that these proportion8 
constitute a derparcation between adequate and 
inadequate ventilation. -

3. That sufficient air should be circulated in a 
well-ventilated mine to keep the temperature below 
S5" F., and, if saturated, below 80° F. ; but it is not 
advisable to prescribe a wet bulb temperature. 

4. 'l'hat in deep mines an adequate amount of ven· 
tilation may only be maintained by the use of fans 
or blowers, in conjunction with downcast and upcast 
air shafts, or compartments in shafts of sufficient 
sectional area. 

5. That in mines with such air shafts and airways 
of sufficient sectional area, exhaust centrifugal fans 
are preferable to blowers; but when the conditions 
are otherwise, and mines are worked from single 
outlet (shaft or drive), and when air-boxes or pipes 
are used in lieu of a second air-way, a blower is more 
efficient. as it m~y be worked against a greater 
water gauge, and it delivers fresh air at the face of 
operations."-FRANK REED.-.Mining and Engineer
in.g Rev~ew, March 6, 1911 ,p. 252. (A. R.) 

FAULTS IN MINES.-" Mr. "V. Lindgren, one of 
the leading American mining engineers, makes the 
following statement as to faults in veins ;-' In con· 
sidering the probable permanency of a given vein, 
its general character must be taken into considera
tion. Continuous, ,veil-defined outcrop~ and wide 

bodies of quartz are in general, good indications of 
maintenance in depth, as is also any evidence of 
strong fanlting and movement. A fissure which can 
be definitely_proved to extend only a short distance 
will, in all probability, be found to be correspondingly 
limited in depth.' As volcanic agen('y has so mnch 
to do with lode forlllatiolls it would be surprising to 
lind them nndisturbed, and in all the great mines of 
the world, the lodes, particularlY'lnartz lodes, are 
both uneven in width, in valne and ill continuity. 
The banket.beds of the Rand are more uniform than 
ordin<>ry qnartz veins, but even these are broken up 
by earth m.ol'ements, by intru~ive dyke~ and fanlts. 
It is mnch mOle so in an ordinary qnart,z vein, as, in 
addition to earth movements, they ha ve been sub
jected to violent volcanic action-the action that 
makes monntains, in which most of the Iissure lodes 
·occur. 

The higher vallles occur in chutes as in the Mysore 
mines, or in lenses as in the Kalgoorlie mines. The 
Kal((urli, Talisman and Camp Bird Mines may be 
quoted as instances of these lllasKive lenses of rich 
ore, as was also the Lake View in itR earlier days. 
Even in a great Illother lode extending for many 
miles one section will contain a run of good ore, 
whilst another will be barren, then another run of 
good ore may he found, and so on. Nature does not 
act on uniform lines, bnt where the lateral extent 
of the loue outcrop is extensive and ,,:ell delined 
within good walls the general rule is for the lode 
to go down strong, but subject to poor and rich 
zones."-SouthAFrican Mining Review, March, 1911, 
p.45. (A. R.) 

CUST OF HA.'>D AND M,\CHINE STOrING AT THE 
'YI'r D~;~;l'.-" Of the rock broken ill stopes during 
the ye:.tr 74% was from hammer stopes, the cost per 
ton being within one penny of that in the machine 
stvpes. On the fathom basis, the <eost of halld stop
illg was only 5:3s: 7d., compared with 102s. 7d .. by 
nInchines." - The South Afi'ican Mining Review, 
March, 1911, p. 59. (A. R.) 

TIN MINING IN THE l'RANSVAAL.-" The output 
of tin has in('reased enormonsly since last year, some 
£306,100 worth of the metal being produced Rince 
June of last year. The tin· bearing pipes on Zaai
plaats and the adjoining mine are mainly responsible 
for the large output, but the Rooiberg quartzite 
workings contributed nearly £60,000 worth of metal 
to the output. 

Potgieters1'ust Tin Fields.-(a) Zaail'laats Tin 
Mine.-The developments on this mine during the 
year have been so satisfa"ctory as to necessitate an 
entire recasting of the popular idea that the peculiar 
pipes or lenses in which the tin occurs are of a local 
and temporary natnre and can only be trusted so far 
as they are opened. Since the present management 
took over this property two years ago, not one pipe 
has been lost. No.6 pipe, which was the second 
largest ore bearer on the property, after continuing 
to 500 ft. in a rich and conlparatively regular 
manner, turned horizontally, and for a distance of 
50 ft. the tin and pipe minerals were diffused in the 
country in a manner that undoubtedly would suggest 
to everyone the termination of the lipe. At tl!e 
end of 50 ft. the tin entirely cease , but certam 
alteration minerals and " <Tas stains" were followed 
for another 100 ft., when;: definite jointing or fanlt 
plane in the country was encountered. Coming np 
along thi~ plain more" gas stains" were found, 1l;1I<1 
these were followed down for 100 ft., when the P!pe 
suddenly i'eformed, and the end of the work, wInch 
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is altogether 746 ft. from the surface, is now in a pipe 
of cassiterite 13 ft. x 25 ft .. in extent, after havin&" 
been for nearly 200 ft. absolutely devoid of tin and 
the pipe practically lost in the country rock. 

Whatever theories of lateral secretion frolll the 
surrounding granite may be ellvolved in laboratories 
by consultiug geologists, there is uo doubt but'that 
the mining evidence all points to the conclusion that 
the tin iu these' pipes comes up froIll below, following 
lines of weakness, and where rione existed making 
vents for itself through what now is ma!;sive 
granite. 

The workings in No.5 pipe, into which Nos. 2, 3, 
and 4 have consolidated, are now 750 ft. in incline 
depth, and the face is 18 ft x 20 ft., and as rich and 
satisfactory as ever. . Measured along its sinuosities 
this pipe has been worked for over 1,000 ft. 

In mining out the impregnated zone on the surface. 
at No. 13, it was found to consolidate iuto a· pipe. 
This pipe, 40 ft. from the SUI face, measurell in cros" 
section 95 x 2.5 ft. It has now been followed by a 
shaft to 130 ft., and is there richer than above and 
of the same section. Roughly, this chute appears to 
average in richness between a minimnm of 7% and a 
maximum of 25% tin It has been supposed in the 
past that the working of one of these lenses was a 
completely exhaustiye process, developing nothing 
and leaving only· an empty- >ttl,l worthle"f hole be
hind. The developments ill all the lellses now prove 
this idea to be false. Following llown' a lense is 
similar to following down a river £rom one of its 
sources, or following down a tree from one of its 
extreme twigs. lfresh tritJUtaries are constantly 
joinin,!( or being joined, and it is inipossible to tell 
whether the twig or tribntary down which one has 
cOllie is the main branch or only one of the smallest. 
It i", howe"er, fair to presume thatiu these branches, 
from' when they join the workell pipe to the surface, 
there will be found on an average approximately as 
\11llch tin a~ ItttS been found in the worked pipf'. ln 
lIea,rly all the worked pipes . large branches have 
COltle ill, and these have l.Jeell workell for a few feet 
and I hen left in reserve. '''hat the extent of these 
reserves is, it i" of COllrse illlpo.~ible 10 state; bllt, 
on the ahove pre"umption, this amollnt will certainly 
not be less anti may ~e se"er~1 times greater than 
the quantity already extracted, in whi, h case the 
Jife of the mine :is assured for several years, even 
were a fault to entirely cnt oft· the further extension 
of the pipes 'in depth, of which, of course,. there is not 
tile least suspicion. 

Tbere is llistinct evidence that not only do the 
pipes in one grou]J'come together in depth, but that 
also the groups of pipes are converging on each 
other, and it is probable that at no grefit depth the 
point to which they all converge will be readlf>d. 
This point appears to be in the neighbourhood of No. 
6. on tile Government leased block, and abont 1.000 
ft. below the surface; but· what happens at that 
point it is impossible at present to form even the 
yagnest theory. 

(b) Gl'ocnfontein. ·-On Groenfontein and on the 
Government lea~e, the output of tin has gone on 
throu~.dlout the yefLr in the most satisfactory mallner, 
though thp developments have not been so interest· 
ing or enlightening as on the Zaaiplaats Tin Mines. 
It 'eel"" that ZaaiplaaLs pipes are at the lowest 
geologir·al horizon of any pipes struck so far-i.c., 
tllpy outcrop nearer the base of the granite thfLn do 
the otlwrs, and thfLt the nearer the base of the 
granite the more defined are the pipes, which appear 
to "plit np and to become more aud more diffused as 
they get further from their point of origin, much as 

the main stream of a great river loses itself in an 
intricacy of small channels in its delta. 

If the sources of the tin on the Government lease 
and on ·the pegmntite area on 'Groenfontein are ever 
to be tracell, mlldl more enterprise and courage will 
have to be shown in following ,10\\'n indications other 
than actual tin. 'Except at the· Zaaiplaats Tin 
Mines, very little enterprise has yet been shown in 
anything else but extracting obvious .cassiterite. 
Where this has stopped, the pipe has been abandoned 
as played out, even where a little obsef';ation and 
courage would have fonnd obvious indications and 
traces showing the direction along which the mineral
isation that prodnced the tin had come. 

(c) Waterval.-The occurrence of tin in the felsites 
on this farm has now been followed to a depth of 
some· 140 ft. ·on an incline of 45 degrees. The tin 
seems to occur as an irregular impregnation with no 
definition, breaking irregularly through the felsites 
but not having e,tablished a definite enongh cours~ 
to be styled a pipe. The impregnated section is 
about 40 ft. in diameter, and though' not usnally 
carrying more than I to 2% of tin, ocr·.asionally be
tomes very rich in pntches. The granites on; this 
farm ,ue not deep, and it is possible that when this 
tin course reaches the granite, it may be found 
emanating from the regular pipe, but at present we 
have no experience to guide us ill forming any 
opinion as to the prospects of this sort of deposit. 

(d) General.-Speaking generally of the whole 
Potgietersru~t tin fields, when these were first dis
covered we were faced with an entirely new set of 
conditions, of which we had no knowledge or experi
ence, and it was wise t·o treat the ,leposits as of "ery 
doubtful extent and great uncertainty. Every years' 
work has, however, gone to prove that these pipes 
are more and more trustworthy and permanent, and 
far greater courage is justified in their treatment 
to·day than wonld have heen the case three yeltrs 
ago, an,1 it is "ery lllueh to be hoped that the larger 
cornp~nies interested ill the tin field 'will see this and 
will spenl[ money bol,lIy in attempting to follow 
down the difl'nse,l ,leposiL~ of tin ill the felsites awl 
upper granites to their sources in tlr'e lower horizon. 

Rooiberg il'Iineml Development Company, Limited. 
-There are prospects that this property will be a 
IfLrge p :oducer in the near fntlITe, the ore reserves 
having been largel,V increased by constant discoverie~ 
of extra fillings or zones of payable ore running off 
the main lodes or fissnres, and only "isible when 
stoping operations are in progress. The tin-bearing 
fis'llres appeal' strong and permanent, cnrrying. pay
able value3 over large J.reas. The lack of de"elop
ment at depth is being remedied by a new perlllanent 
main shaft already down some considerable distance, 
amI prospecting in the vicinity of the main workings 
shows that other payable deposits of tin exist on the 
property. . . 

Weynek.-The original 'Yeynek compfLny has prac
tically eeased operations, fL little prospecting being 
carried on below the first level. There is no prvba
bility of the mine re-en tering the proliucing stage at 
present. Both ancient~ and lIIol1erns have picked 
out all the paYfLble ore near the surface, and the 
lo,,;e~t le"els are in well-defined but poor lode matter 
carrying a little tin and copper. On the adjoining 
area, the owners of the farm hfLve done a large 
amollnt of pro~pecting work on a low grade ore-body, 
showing payable values near the ~nrface, but poor 
Rnd'broken up at the lower level."-U. P. Swr.N
BURNE. Mines DepfLrtment Report. Londo,. Mm
infl Jo-urnal, April 15, 19l1,. p. 400. (A. R) 

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
)



June 1911 , Notices and Abstracts,' Miscellaneous, 643 

MISCELLANEOUS. 
TH~; ORIGIN AND ACCm'lULATION OF Orr:.--" 

"General Conside,·ations."-A problem of special 
importance i~ the circulation of oil from' its source 
and its Illode of ac.cunlUlatiou in porous rocks. The 
matter is being investigated by laboratory method 
by various s(Jientists. The circuhttion· is accolll
pli~he,1 loy agents such as capillarity, gravity, and 
"as or rpck pressure. The accumulation of oil requires 
~ porous reservoir with an impervious cover or rooL 
Certain features of geollgical structme and con
ditions of water saturation are importaut factors, 
The circulation, though at present largely a matter 
of supposition, mnst be atfected by the physical pro
pertie~ and relations of oil, salt wa~er, a:nd the roc~s 
in wlncll they occur. One of the .!,otent forc·.es IS 

doubtless capillarity, since both .the shales and the 
sands are porous formations. 

Shales and sandstones are por'ous formations con· 
taining infinite numbers of lJIinute ~paces capable of 
holding liquid. The spaces or pOles may be likened 
to capillary tubes and Illay be assumed under proper 
conditions to promote capillary action. CapilJarit,y 
was perhaps effective npon the inclnded water of 
shales long before the di"tillation of oil began in 
them. The action extenJed to the oil which began 
to originate and find ,its way into the pores of the 
shale. Its production was exceedingly minute, yet 
it was acted upon by C>1piIIHriIY. The relation of the 
specitic gravity of oil and water caused the oil to rise 
to the top of the water and thus into the sandstones. 
it is assnriled that this action 'colllinned as long as 
distillation to'ok place, until eVEntnally the oil hall 
left the shales to a lar~e degree and had accumnlated 
in the sandstones. The action .llIay.lJave been further 
aided by various cOlllpres,iolis "f Lhe furllllttions and. 
other unknown physical phenolllena until the shales 
had given up most of their oil to adjoining porolls 
sandstones, 

It is apparelJt th'at petroleulll is greatly i"flnenced 
by the presence of wale)" and it i~ a fact that there is 
abulldant. water in tile I1linhis oil-sallds. The rela
tioll of the ~pecitic '.gravities of oil and wat.er nn
doubtedly played an illlportant IH1!·t in the circnlation 
of oil. The specitic gravity vf a ~ubstallce lllHy be 
defined as the relatiolJ between its weight and the 
weight of a like volnme of pure waleI'. The speeitic 
gravity of petrolenlll is le .. s than one, or in other 
words, oil is lighter than water. If hoth are present 
the oil rests upon the sllrface of the ""Lter an,l is to 
that extent controlled by the latter. If oil and water 
are not associated, the petrolenm moves down ward 
along beflding planes lwd throngh coarse, porous 
strata nnder force of gravity. In such a case it lllay 
occur in pores at the hoi tOlll of a syncline. 

A thinl theoretical agent of the circulation of oil 
from its source of distillation to its· present position 
is perhaps that of gas pl·eSSllrp. or "roc k pressn re." 
This pressure is al ways noticeable when a new oil or 
gas area is opened up. The oil generally rises far lip 
into the casing of the new well and often above its 
mOllth. If gas is prei'ent and the casing is elvse,1 so 
~hat the product cannot escap~ into the air a pressure 
~s developed inside I he pipe. This limy acctlllJnlate 
Instantly and thus indiciLte a very porons reservoir 
beneath, or it lllay take eonsiderable time to gather 
and thus sho'I' a less porons Olle. Th(! two ("onditions 
have often ocnured in Lhe same locality alii I yet the 
sallie pressures were eventually oecure<i. It is 
believed by the writer t hat rock pre>snre is prollloted 
!'Y expansion of highly compressed liquids and gases 
III passing from porous beds into a cavity. It is 

thought t!tat gas pressure llla.y I~elp to promote movp.
lllent of 011 throngh the 'contal111ng .rocks. . 

The pQ1'ous St>·atn>n.-PetroleUlI\. was valueless as 
a commercial prodnct when it was originally formed, 
becanse its ditfusion was so con1plete tlmt a bore into 
the eontaining rock conld scarcely have obtained a 
showing' of .oil. Its accumlliation in pools of com
mercial value fir:lt demands more porons beds than 
the shales in which it is supposed to have originated. 
'l'he strata of sand in terlain with the slJ>Lles are suit
agle reservoirs beeause in most cases I hey are much 
more porous than the compact sh>Lles, Exceptionally, 
the sands thelllseives contain !,ortions which are 
extremely compact and impervious. These non
porons areas mlLy act as retaining cOI'ers and effect 
the coucentration of underlying oil where structnre 
is favourable. They may be extensil'e enough to 
,eparate adjoining pools, or they may be small 
enough in extpnt to canse mere local" dry s!,ots" in 
the midst of very productive territory, in whieh the 
sands are otherwise highly porons. TheI" esellce of 
small strpaks of shale within the 'sandstones is 
freqnent in Illinois formations. Often two or three 
averuging 5 ft. to 10 ft. in thickness may occllr in a 
thicknes~ of 50 ft. to 80 ft. of sand. The driller terms 
these, "bre'Lks." . The S'Llld and the" break" merge 
into one another in most cases and oil is not· often 
found where sand and shale are thus mixed. 

IIIt}Jc>'vio'lls Covei'.-A n illlportant requirement or 
the accnlllulation of oil and gas is lin impervions 
eover. or retaining roof, which will hold the oil alld 
gas capl;ive in the porons stratnm. In Illinois there 
is almost invariably a cover of hanl; COlllpaot, sllf1le 
over the Rand. This is particularly true of th" sallds 
in the Pennsylvania formations. The producing 
sands in the Mississippian formation are ol'ellaill in, 
sOllie instances by limest,'Jlle, The inlpen'ious covers 
have donbtleRs can~ed the rCLention of the oil in the 
"and <lllring the periods of earth lllovernellts which 
can,ed strllctnral folds ill the rocks. If an oil pool 
did not hal'e an illlpen'ions ("over hetween it and the 
snrfaee, the lighter portions of the oil would long 
since h"I'e volatilise,1 alld !':tsseu otf a' natnral ga-, 
willie only the heavy oil or asphalt-like resiulle wonlt! 
re\llain. "There a thin cover lies over a prolluctive 
oil s'llld sOllie of the lighter !,ortiolls of the petroleulU 
have escnped alld heavy, luhricating oil is generally 
found. This is of 101\" gravity and consequently vf 
low grade, and gellerrllly serves '1S fnel oil. The 
abunJance of ~hales within the' co,t! lIIeasures' and 
the npper Mississippian rocks of lliinois have pre-

. vented an extensil'e volatilisation and conseqnently 
the oils are. of good grade, averaging about 30" in 
gravity. 

Geolo{Jical Strltctn,'e - Anothel' very important 
necessity for the accumulation of oil and gas in pools, 
is ·the presence of structural features in the rocks. 
The sedilllentary strata were deposited under water 
horizontally, or practically so, and the natnral distilla
tion of oil probahly took place primarily while the 
beds were in that position. Subseqnent distnrhances 

. took place causing ,the strata to be folded, forming as 
it were, an arch or dome in one case and a corre
sponding trough or hasin in the other. The arches 
are knowll a, anticlines while the depressions are 
calle,1 synclines. When these llllliulatioll~ took place, 
thc water, pecrolenlll, alJ(l gas within the s>Lnoi forn\;t· 
tions were forced to \Ilove and distribnte thelll"elves 
according to the I'Lws of gravit'Ltion and hence accord
ing to their specific gral'ities_ TIIP- water \\'a~ the 
heaviest or the three tlnid~. allll, therefore, songht· 
tile synclines as far aspossible, dependillg, of conrse, 
upon the porosity of the sands; Its tendency was to 
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displace the oil and gas, forcing t,he oil to float on the 
water and the gas to rise still ,higher. The oil was 
enabled to rise as far ,as the water extended up the 
slopes of the syncline, while the gas was able to free 
itself frOQI the fluids and rise to the highest place in 
the porous bed, usually the crests of the anticlines. 

The earth disturbances effecting the changes in the 
l,ositiol1 of the strata may be responsihle also for 
minor irregularities which occur on the antielines 
and Hynelines themselves. The surface of an oil sand 
on the anticline may be pitted or undulating. This 
condition may affect an extensive area or only a few 
acres of ground. The general aecumulatioll of oil 
and gas is governed by the anticline proper, covering 
many miles, and the segregation of pools may possi· 
bly be caused by smaller folds on the large one. 
Coupled with this intI'icate system of synclines and 
arches on the parent fold, there is variation in the 
porosity of the sands; the two conditions greatly affect 
the distribution of oil and gas. It is readily recognised 
that either factor may, locally, explain the presence 
of dry holes within productive territory. Some 
quest,ion has arisen as to whether these minor arches 
are true anticlinals of deformational dIaracter or 
whether they represent mere:y original thickening 
and thinuing of particular beds or, again, whether 
they result from unequal settling during the consoli
dation of the sediments. Locally, any or all of these 
factors may acconnt for the conditions. 

Another important tYI?e of geologic structure, in 
which an accumulation often OCCllrs, is the "terrace" 
or flattened area upon the flanks of a syncline or 
anticline. The terrace, strictly speaking, is an inter
ruption in the uniform dip I)f the sides of a basin, 
giving I'ise to an approximately horizontal plane. 
:::luch terraces are to be found upon the sides of the 
structural basin in southern and central Illinois. A 
segregation of oil takes place upon a favourable 
terrace much in the same manner as in the anticlines 
and the syncline~. The water of the basin enables 
the oil to rise to the terrace, where it may be trapped 
by friction. Bnt the oil, originally in the sloping 
sand above the terrace, may migrate further up the' 
general incline so as to float on the water surface. 
The gas follows its usual course in freeing itFelf ftom 
the oil and accumulates in the terrace head or con
tinues up the general dip to the adjacent anticline or 
to some impervious barrier. 

TVatp,l' Satu,ration.-One of the most important 
factors, if not the greatest, in the concentration of 
oil in raised structure, is the presence or abseIlce of 
water in the oil-bearing stratum. 'W. T. Griswold 
offers some very interesting observations upon this 
subject with reference to the Appalachian region. 
The theories are more or less applicable to the Illinois 
rocks, inasmuch as they are of similar age and 
character. His conclusions are as follows: 

, In dry rocks the principal points of accumulation 
of oil will be at or near the bottom of the syncline or 
at the lowest point of the porous medium, or at any 
point where the slope of the rock is not suffiCIent to 
overcome the friction, such as structural terraces or 
benches. In porons rocks, completely saturated, the 
accumulation of hoth oil and gas will he in the anti
clines or along level portions of the structure. 
'Where the area of porous rocks is limited, the 
accumulation will occur at the highest point of the 
porous stratum; and wh~re areas of impervious rocks 
exist in a generally porous stratum the accumulation 
will take place below such impervious stop, which is 
reall,y the top limit of the porous roek. In porons 
rocks that are only pm·tty filled with water the' oil' 
aceumuhtef> at the upper limit of the saturated area. 

~'his limit of saturation tra.ces a leyellin~ around the 
s!des of each structural b,~sw, ~ut the heIght of this 
line may vary greatly w adjacent basins and in 
different .ands of the Rame basin. 

• P:1.r~ial sa:turation is the con?ition ll1?st generally 
found, w ",hleh case accumulatIOns of 011 may occnr 
anywhere with reference, to the geologic structure 
It i~ most likely, however, to occur upon terraces 01: 

levels, as these places are favourable to accnmulation 
in both dry ~ nd satnrated rocks. ' 

'Under all conditions the most probable locations 
for the accnmulation of gas are on the crests ~r' 
anticlines. Small folds along the side of a syncline 
may hold a supply of gas" or the rocks may be so 
dense that gas may not trav,el to the anticline 
but will remain in volume close to the oil.' ' 

The application of the .above observations to the 
Illinois wild-cat areas can only be made in a limited 
manner at the present time, owing to the lack of 
data on the water saturation .in such wells as have 
been drilled to date. It is hoped that in the future 
the operators in Illinois will 'note with as much 
exactness as possible the wet condition of the sands 
they encounter. It will then be possible for the 
geologist or engineer to off'er better suggestions as to 
the probable conditions in prospective oil areas."_ 
RAYMOND S. BLATCHLEy,--Illinois Geological Sw'
'Vcy's Year Book.-Mining World, March ( 1911, p. 
499. (A. R) 

THE GREATEST GOLD MINE ,OF FRANCE.-That 
France possesses any gold mine, great or other
wise, is a source of surprise to many of us, more 
accustomed to think of France as th.e prodncer of a 
golden vintage rather than of golden ore. Yet there 
are several gold mines in Franee, and one of them is 
not only ~reat but also of historic antiquity. During 
the periOd of the Roman occupatiou of Gaul, some 
veins of gold. bearing ']uartz in what is now La 
Vendee were worked on rather an extensive scale to 
a depth of nearly a 100 ft. 

The La Belliere mine is situated in La Vendee and 
iH equally distant from the three towns of Nantes, 
Cholet, and Angers. It is reached by taking the 
express train to Angers, a local train to La Pos
soniere and the Anjou department railway to 
Montrevault, which is about a mile from the mine 
at St. Pierre-Montlimart. The ore deposit consists 
of quartz veins in schist and may be considered in 
two parts. At the western end of the property therp. 
are three veins, tlie first and third being about three 
metres thick and the second about two. The second 
vein joins with the first towards the east, and about 
the middle of the property all three pinch out. 
Further to the e~st are two great len~es of quartz, 
15 to 18 m. wide at the widest place, with lengths of 
100 and 150 m. respectively. The ore has been 
exposed by four se"ts of levels at a depth of 30, 50, 80, 
and 110 metres. The engineer in charge told me 
that the lenses were as thick on the 110 lll. level as 
at 50 m. 'l'his,1s satisfactory, as indicating the size 
of the ore bodIes. ApprOXImately three-fourths of 
the present daily production is, obtained from tl.le 
lenses and one-fourth from the workings on the vew 
proper. 

The ore consists of: quartz, containing 15'16 gill. 
gold per ton (one gm. is e']ual to 0'643 dwt.), a little 
silver, partly alloyed with the gold and partly in 
some unidentifIed silver mineral, enongh arseno
pyrite to make the ore average ~% arsenic, and a 
little chalcopyrite, galena, and pyrite. The general 
process is to stamp the ore te pass through 30-mesh 
screen and then over amalgamating plate~, 43~% of 
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the gold content heing arrested at this stage. The 
pulp is then classified into sand and slime, the sand 
being concentrated on Wilfley, tables, yielding 4~% 
of concentrate. All three products are then cyallided, 
and a further extraction of 47% ohtained, making a 
total of 90~;~, The concentrate is roasted in Maletra 
furnaces for the production of white arsenic, During 
1909 68,880 metric tons were milled at a cost, for min
ing and milling, of 25'10 f. per ton; 953,701 gm. of 
O'olrl were recovered, or 46'15 f. per ton. 
e The mine is open'3,i up hy three two-comp:utment 
shafts arran"ed in a straight line 250 m, apart, The 
relation of the shafts to the ore body is shown, The 
mill is near the weRternmost shaft, Besides these 
three shafts there are sOlile minor adits and shafts 
for admitting materials for filling the stopes. Hoist
in" is done in cages by geared electric hoists, 

l'he method of stop'ing the lenses is as, follows: A 
drift is driven along each wall and it thud through 
the centre of the lens, Rises are then made at inter
vals of 15 m, and extended to within a safe distance 
of the level above' the rises along the walls are 
carried thrOlwh and ~erve to bring down the filling 
for the stopes~ Beginning at a safe distance above 
the bottom level, slices two metres wide and two 
metres hi"h are taken out and the broken ore moved 
down the "chutes. The roof is snpported .by a little 
light tiinbering, as required, and as fast as the slices 
are made the space is filled. Part of the material 
nsed for this purpose is the tailing from the cyanide 
plant, but as ~he men ~bjec~ to it, cl!1~ming that the 
cyanide solutIOn contamed l~l the talimg makes, the 
air bad, 'other surface waste IS.nsed as far as possIble. 

The lilliu" is done ou day-wages, but the mining is 
doue by contract at the rate 5'75 f. per cl\bic metre, 
out of which the miners have to pay for the powder 
used hut have everything else furnished them. 
They have also to set any timber requ~red for tl~eir 
own safety, Good men make abQut 5 'DO f. per slnft. 
Development work is also done by contract, Most 
of the undergronnd work is done in two shifts of 
eight hours, but the tramming and Il()isti~g is done 
in three 8-hour shifts, as the reserve capaCIty of the 
bins at the mill is rather small. In shaft-sinking 
6-hour shifts are employed. 

The drilling is all.done b~ ha\l(~, An attempt was 
made to introduce stopmg·dnlls, but the men 
ohjected to them an~ nserl to stuff' brea~l-crnsts into 
the ntlve-clmmbers In the hope of hreakmg them, I 
did not see the drill used here, but if they were like 
those employed at another near-by prospect, the men 
were not without reasonable excuse. It may be 
remarked also that the ~ir was nsed at a low pres
snre, too low for any drill to do good work. 

The ore from all three shafts goes to scales to be 
weiO'hed and then to alarge jaw-crusher. Tbe pro
duct, abont 3~ iri, ring, goes to a_ short belt-conv~yer, 
where two men remo\'e any partlcles'of wood or lron_ 
The belt delivers it to t\VO smaller crushers and these 
feed two other helts, which convey it to the top of 
the stamp bins, There are 70 stamps, 40 of 1000 lb, 
and 30 of 1500 Ih_ each. The 70 stamps crush 280 
tons per day, indicating an 'average duty of 4 tons, 
The pulp passes over amalgamating plates 8 ft, long, 
and then over a couple of shaking amalgamating 
tahles_ In this way 43-/;~~ of the gold is caught_ The 
pl!lp then pas~es to Oor~' classifiers and. t1~e r~sulting 
sillne goes to large setthn~-vats where It IS thIckened 
alHI t.hen cyanided by agitation_ The sand goes to 
8 Wilflcy tables, The resulting concentrate (amount
ing to abont 4!; to 5% of the ore and cOlltaining 101~ 
arsenic) is red nced in fine-grinding pans and then 
a;:;itated with strong cyanide solntion for 15 hours. 

This gives a fairly complete extraction of the gold 
with a cyanide consumption of 2 I? per ,tou, which 
is properly regarded as a notable llllprovement over 
the former consumption of 8 Ib, per ton, 

The concentrate after cyanidation is roastl;ld in 
two M'aletra furnaces, the cru,le arsenic'hei'lg caught 
in dust-chamhers and then leached with hot water, 
to remove the soluble portion and re-distilled, The 
re-distilled fume is caught in a series of three con
densers, The product from t.he lirst of these is 
ready for sale; that from the other two is leached 
again, and distilled a third tillle. The residue con
tains 8 to 1O~~ copper, 5 to' 6/~ lead, ami about 10 gm_ 
gold per ton, Formerly, when the gold ('ontent was 
higher, this residue was sold in Wales, but now it is 
discarded, IT, would certainly seem as though it 
would pay to inst",ll a slllall reveheratory furnace to 
treat this material by smelting, after a sufficient 
'luantity ha(1 been allowed to' accumulate, About 
14 tons 'of conocentmte is treated daily, and.! ton of 
arsenic is extracted_ There can be but little profit 
in the msenic, as it sells for 300 f. per ton, and less 
than two-thirds of the output found a market last 
year_ 

The sand from both sets of 'Wilfley tables and the 
middling from the second set are cyanided by per
colation in vats, It should be remarked that the 
mill possesses three tube-mills,. which are to be 
employed to grind the sand from the Dorr classifiers, 
but these are not now in nse, as the present slime
plant is taxed to its full <>apacity_ The sand now goes 
first to de-watering tanks, where it is drained to 
make it more porous, and the'n conducted to a 
screened set of yats where it is leached by perco
lation_ The solution contains 0'16 lb, K Cy per ton, 
and is passed· at the rate .of ao tons per day for 15 
days_ The/ercolation-vats are of modern type an(l 
are provide with Butters distributers and Blaisdell 
excavators, The tailing is handled in two ways. 
That from the slime-plant is taken by a skip to the 
top of a dump to the west of the mill. The sand 
is handled by a Blaisdell tailing-stacker on the 
eastern side of the milL The waste cyanide solution 
cannot be allowed to escape into the adjacent 
stream on account of the fish, so it is allowed 
to stand in a large vat, permitting the air to 
destroy the cyanide before it is finally pumped to 
the top of the tailing pile and so allowed to seep 
gradually into the stream_ . 

The precipitation of the gold is done in the usual 
way in zinc-boxes, the only unusual featnre being 
the cerelllonious manner in which the work is done, 
There is only one entrance to the I' om, which is 
protected by donble locks, the floor inside is carpeted, 
and the workmen wear slippers, while the boxes are 
neatly covered like gigantic coffins, 

About 250 men are employed on the sllrface, only 
a few of them being engaged in the milL These men 
work for 12 hours and their wages averages 4 f. per 
day_ They are local men who have been trained so 
as to make satisfactory workmen_ . , 

A comnHmdable feature of the entire e'luipment is 
that the 'company has refrainerl from mechanical 
experiluents, perhaps regarding it as enongh of an 
experiment to begin work in a country where gold 
mines were (with the exception of La Lncette) 
previously unknown, without adding anything in the 
way of nntried machinery and processes. Hence 
the machinery is of standard design, IllOst of it made 
by Fraser & Chalmers, The electrical power-plant 
and the system for supplying water are especially 
worthy of note. ..' .. 
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The treatment of the ore does not offer any special 
problems, as the amount of arsenical concentrate is 
no~ small, nor is its g?ld content especially high, 
bemg only about three tunes that of the averaae ore. 
Naturally, there is a good deal of cyanide con~uined 
in treating this material, but recently the manager 
has reduced the consumption; and no,," that it is 
one·fourth what' it was ill the prece(ling year he has 
r~ason. to congrat.u!ate himself. The qnestion of 
dlRposmg of the tailltlg presen ts a minor problem, as 
the. ~pace nO\~ a~ailable for this purpose is not 
sujfiClent. Tins (litfiClllty has been solved in imrt 
by the increased nse of tailing for filling. ' , 
. At ~he e~d of the last financial year the company 

slgnaiJ-zed Its development as a snccessful enterprise 
by the payment of interest on its shares at the rate 
of 6% for the jive years during whi~h the mine has 
been in operaLion. This was In addition to settin" 
aside the legal reserve and providin" for am()rtizatio~ 
at th~ rate of 25% on the shafts ~nd underground 
workmg, and 15% on the surface installation. The 
amount of ore available in the underground workin"s 
is 256,490 tons, a o'ain of about 21) 000 tons over the 
preceding year. ',,"Vith quartz v~ins in schist it is 
usually desirable to keep development work well 
al,ea(1 of stoping, on account of the variable nature 
of snch deposit,.-THoMAs T. READ.-Tlw Mining 
lIfagazine, Vol ix. March, 1911, p. 209. (J. E. T.) 

Reviews and New Books. 

(We shaJl be pleased to review any Scientific or Tech. 
meal TY m·le sent to us fOj' that purpose.) 

Borchers, VV. Metallurgy. Transbted by VV. T. 
Hall and C. R. Hayward. 81'0. Chapman &: Hall. 
Net 12s. 6d. 

Bousfield, W. Rand W. E. The Specific Heat of 
'Water and the Mechanical Equivalent of the Caloric 
at temperatures from 0° C. 4to. sd. Dulau. Net 
3s. ' 

Dunn, 'Y. Lectures on Reinforced Concrete. 
81'0., pp. 150. Hodder.& Sons. Net is. 6d. 

Dunn, W. Diagrams for the Solution of T Beams 
in Reinforced Concrete. Cr. 8vo. Hoddej· ,C: Sons. 
Net 5s. 

Hobbs, 'Y. H. Clmracteristics of Existing Glaciers. 
81'0. jJfaem-illan. Net 13s. 6d. 

Hood, C. Iron and Steel: Their Production and 
Manufacture. Cr. 8vo., pp. 160. I. Pitman. Net 
Is. 6d. 

Hudson, C. 'Y. Notes on Plate Gider Designs. 
8vl}. CltCtpman.& Hall. Net 6s. 6d. -

Johnson, J. P. The Mineral Industry of Rhodesia. 
Interleaved with blank paper for Notes. Demy 8vo., 
pp. 90. Longmans. Net 88. 6(\. 

l\1~Quade, VV .. Engines and Boilers Practically 
ConsHlered. Re-I~slle. 8vo. Bell. Net 3s. 6d. 
. Modem Industrial Chemistry, from the German of 
H. Bliicher. Translated by J. P. Millington. 8vo., 
pp. x'vi-779. Gj·eslw1n P,ub. Co. Net 30s. 

Neilson, T. Calculation of Columns. 8vo. Spans. 
Net 4s. 6d. 

Nicolson, J. T., and Smith, D. Lathe Desi.s-n for 
High and Low Speed Steels. Re-issne. Roya18vo., 
pp.416. Longman's. Net lOs.6d. 

Schimpf, H. ,Yo Essentials of Volumetric Analysis. 
2nd Ed. Cr. 8vo. Clw:pman & Ha.ll. Net 6s. 6(\. 

Sutton, Francis. A Systematic Handbook of 
Volumetric Analysis. lOth Ed. Revised through· 
out, with numerous additions. 8vo., pp. 636. 
(Jl;urchill. Net 2Is, 

Abstracts of Patent Applications. 

(C.) 267/10. David Gilmonr. Improvements relat. 
ing to the linings of tube mills. 8.6.10. 

This application relates to tube mill liners and 
consists of providing means for securing the renew_ 
able wearing end plates of the mill. These means 
consist of fiat bearing snrfaces or brackets attached 
to or forming part of the end cover, to which the 
wearing plates cau be bolted, thereby ohviating 
lealm,ge tln'ough the bolt holes that occurs in ordinary 
practIce . 

(C.) 318/10. Goven Miller Meikle (1), David 
Hamilton Evans (2). Improvements in slime 
separators. 5.7.](l 

This application relates to slime separators, and 
describes a device consisting of a cylindrical vessel 
with con·e bottom, within which is arranged a vertical 
pipe, which is either tapered or flared at the lower 
end. Immediately below 'and extending into this 
pipe is placed a cone shaped member so as to allow 
of an annular space between the two. The upper end 
of this cone is connected to a pipe leading through 
the wall of the outer cylinder and forms the exit for 
the sli me. This discharge pipe is provided with float 
valve regulating the discharge. A water iulet pipe 
is also 'provided to supply water at the cone bottom 
ill a tangential direction to assist the separation. 
(C.) 615/10. Peter N erman Nissen. Improvements 

in stamp mills. 13.12.10. 
This application is for a stamp head having a lesser 

diameter at its lower end and a restricted neck in the 
mort:tr box so as to prevent the splash of pulp over 
the top of the mortar. There is also a claim for 
forming the neck of a circular mortar in two parts, 
one of which is detachable in order to facilitate the 
removal and replacement of the crushing members. 
A further claim is for Lhe means of securing a flex. 
ible screen frame to a mortar by means of a key at 
each end which stretches and clamps the screen frame 
fast: 

(C.) 151/11. Emanuel Rosenberg (t), John Sedgwick 
Peck (2). Improvements in braking induction 
motors. 10.3.11. 

This invention relates to that method of braking 
in(luction motors in which a continuous current, in 
place of the normal alternating current, is supplied 
to the stator or primary circuit, whilst at the samc 
time resistances in the secon(lary rotor circuit are 
automatically controlled so as to give a satisfactory 
braking torque. 

The means of controlling the amount of resistance 
described in the specification are :-

(1) By a switch actuated by a centrifugal governor 
driven by the rotor. 

(2) By the ,'ariation in voltage and fre(llleney of 
transformers in the secondary circnit. These varia
tions control the speed of a slllall motor actuating 
the governor or otherwise controlling the resistance. 

(d) By an electrical control instead of the centri· 
fugal governor, such electrical control again depend
iiJ" upon the voltag~ and frequency of the trans
fo~mers in the oecondary circuit and being effected 
through an instrunlent resembling a fre'luency 
indicator. 

(4) By the c~ntrifugal action of a liquid in which 
electrodes are 1Il1111ersed to a greater or lesser extent 
according to the speed. .. . 

(5) By a sluice gate fixing the level of the llqUld, 
such sluice gate being operated by a solenoid actuated 
by the secondar~ transfQrmers abQve referred to, 
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(6) By a sluice gate as above, but operated by a 
centrifngal govel'l1or driven by the motor shaft. 
(C.) 172/11. Edmund Seal Donisthorpe. Improve· 

ments 1Il or relating to apparatus for synchronis. 
ing the working of machinery. 24.3.11. 

The broad claim No.1 of the invention is an 
apparatus for synehrol1ising the working of two 
machines (or.lllotors) consisting of a jaw clutch where 
the one-half IS (·onllected with the slower but stron"er 
machine, and the other half with the quicker but 
weaker machine. The latter half of the clutch will 
therefore always be in propel' contact with the slower 
running half of the clutch. Claims 2 to 7 deal more 
particularly with the' synchronising of kinemato
graph and granllno]Jhonic apparatus. 
(C.) 185/11. Charles Francois (1), Alfred Chapitei 

(2). Improvements in breaking lIlachines. 31.3.11. 
This application refers to a crushing machine of 

hammers hinged on a rapidly rev0lving shaft, which 
breaks the ore by impact therewith. The applicant 
claims novelty ill the construction of such a machine 
by making the hammers strike the falling material 
which impinges again on anvils placed' above them: 
The oversize is returned to the hammers by means of 
a slowly revolving screen having ,'anes to elevate the 
coarse particles which do not pass the screen slots. 

Selected Transvaal Patent Applications. 

RELATING TO CH~;MISTRY, METALLURGY AND 
MINING. 

Compiled by C. H. M. KISCH, F.M.Chart.lnst.P. 
(London), Johannesburg (Member). 

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

(P.) 244/11. Hugh McLean. Improvements 
applicable to the' cam shafts of stamp mills. 2Y.4.11 

(P.) 246/11. Robert Burns (I), Norman Burns (2). 
An improved rotary engine or internal combustion 
turbine. 2.5.11. 

(P.) 247/11. Francis Ernest Dunnett. Improve
ments in composition or paint. 2.5.11. 

(P.) 248/11. Morris Frank ·Sherwell. (I), Cyril 
Francis Tonkin (2). Improvements in gaseous flnid 
actnated rock drills. 2.5.11. 

(P.) 249/11. Alexander Purser. A new and 
improved automatic adjusting cock for pipes and the 
like. 3.5.11. . 

(C.) 250/11. Wilhelm Gunther. Processes and 
apparatus for extracting and lixiviating ores metallic 
residnes and the like. 3.5.11. 

(P.) 251111. Johannes Davidtz. Improvements 
in metallic pfwking for pistons amI the like. 4.5.11. 

(P.) 252/11. William Ross. Improvements in 
lannders, troughs an,l the like for conveying liquids 
and mixtures to solids and liqnids. 6.5.11. 
. (P.) 253/11. Elisha TippetL. Improvements reI at
mg to rock drilling machines for removing the cutt
ings from the holes formed' therewith. 4.5.11. 

(C.) 255/11. Cecil .. 'Vatson. Improvements in 
buffings and draft gear for railway and other rolling 
stock 5.5.11. 

(C.) 256/11. Richard Bernard Rinne. Improve
ment .. in app!Lmtus for automatically signalling to 
the driver of a hoistin" or hauling en"ine the fact 
that, a skii), cage or lik~ vehicle has left the track or 
guiding means. 6.5.11. . 

(C.) 257/11.. John Hedley Clarke. Improved 
means for attaclung elevator buckets to belts. 6.5.11. 

(P.) 259/11. Percy Alexander Robertson (1), Noel 
Yeo RobertRon (2). Improvements in tube mili feed
ing means. 8.5.11. 

(P.) 260/11. E~nest Vivian Pearce. ·An improved 
process for extractmg the precious and/or other valu
able .11l~tals from th~ products and/or bye products 
of nllllmg and smeltmg operat,ion~. 8.5 11. 

(p.) 261/11. William Ross. Improved system of 
overflolV launders for tanks used in the process of 
gold recovery or extraction from oreR. 8.5.11. 
· (P.) 262/11. .Samuel Raybould. Improvements 
m means for diverting the pulp issuing from the 
mortar box. 9.5.11. 

(C.) 263/1~ .. Hans ?,horvald H:ansen. An improved 
method for hxmg spnngs to velncles and disselbooms 
and attachments for same. 9.5.11. 

(p.). 265/11. J~mes Hamilton. ApparatuR for 
elevatlllg or conveymg liqllidsandsemi·liquids. 9.5.11. 
. (C.) 266/11. Michael Ferenezy. The nitre-oxida

tIOn process for extraction of gold from refractory 
ores or sands. 10.5.11. 

(P.) .268/11.. l:h~mas. Henry Bradbury. Impro~c
ments m electnc resistance furnaces. 11.5.11. 
· W.) 269/11. James I:ester Clar~. Improvements 
~n pipes o.r launders p~rtlCularly smtable for convey
mg abraSive or corrosIVe material. 11.5.11. 

(C.) . 270/11. Wi~bur Alson Hendryx. Improve
ments m and relatm a to apparatus for separating 
solids and liquids. 12~5.11. 

(C.l 27U11; E?W>trd May Munro (1), The Rail
!ess Electn.c 1 ractlOn Co. Ltd., (2). Improvements 
1Il 01' relatmg to trolley poles for electric tractioll 
systems. 12.5.11. 

(P.) 272/11. Ste-:en William Smith (1), William 
Joss (2), John Dlltt Inncs (3), Charles Inncs (4). 
Improved cock for the ren'lllation of air or other elastic 
fluids or gases. 12.5.11.'" 
· (P.) 273/11. James Snodgrass. Electric furnace 
for heating drills or blanks. 12.5.11. 

(P.) 274/11. Gabriel Christan Erasmus Keet_ 
Improved safety device for motor cai·~ locomotives 
or similar ,'ehicles. 12.5.11. ' , 

(C.) 275/11. ":'homas Cooper. Improvemcnts in 
roller or ball bearmgs for shafts, axles and the like. 
12.5.11. 

(P.) 276/11. John Murdoch Skeely (1) Rollo 
Bowman Ballantyne (2). An improved pro~ess for 
the purification of boiler feed waters. 13.5.11. 

(C.) .277/11. Charles Alfred Jeffreys. Improve
ments m attachments for rock drills for removill" the 
cuttings from the boreholes. 13.5.11. '" 
. (C.) 278/11. Alfred George Bettington. An 
Improved fence. 13.5.11. 

(C.) 279/11. Charles Hansen. An improved 
arrangement or means for damming or stopping the 
flow of llndergronnd streams and rivers in mine 
shafts and workings. 15.5.11. 

(P). 281/11. Peter Norman Nissen. Improve
ments in driving means for the ore feeders of stamp 
mills. 18.5.11. 

(P.) 282/11. Henry Jeremiah Smith. A new 
and i.mproved device or tool for st.raining wires and 
the hke. 18.5.11. 

(C.) 283/11. William James 'Barnett (1) and 
John Mitchell Lafayette Henry (2). Improvements 
iIi bolts and nuts. 18.5.11. 

(C.) 285/11. E<lward May Munro (I) and The 
Railles~ EleetrilJ. Traction Co., Ltd. (2). Improve
'ments III or relatlllg to cnrrent collectors for electri
cally propelled vehicles. 19.5.11. 
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(C.) 286/11. Lewis Condict Bayles. Improve· 
ments in valve Illotions for rock drills. 19.5.11. 

(C.) 287/11. Lewis Condict Bayles.. Improve
ments in valve motions for rock drills. 19.1:.11. 

(C.) 289/11. Henry Rowe Rowe. I'liprovements 
in the construction of sewage purifying tanks. 
20.5.11. 

(C.) 290/11. John Cunningham Cunningham. 
Improvements in apparatus for cooling water by 
evaporation. 23.5.11. 

(C.) 291/11. John Sorley. An improved com
position for the destruction of insects. 23.5.11. 

(p.) 295/11. \Yilliam Thomas Hulley (I) and 
Frederick William Lippiatt (2). Automatic motor 
machine. 23.5.11. 

(P.) George Frederick Ferns (I) and 'William 
George Jaekson (2). Roof guttering support. 
23.5.11. . 

(p.) 297/11. Carl Hugen Fredericks. Improve
ments in spark arrestors applicable for locomotives, 
traction engines, stationary e!lgines and the like. 
26.5.11. 

(C.) 299/11. Alexander Hendry (1) and Malcolm 
Allan Hendry (2). Improvements. in and relating to 
machinery driving belts. 26.5.11. 

(C.) 300/11. Heinrich Ostwald. Improvements. 
in ball mill~. 26.5.11. 

(C.) 301/11. Charles Eber Baker. Improvements 
in the treatment of ores. 26.5:11. 

(C.) 303/11. Edward Baynes Badcock. Im
provements in or connected ·with internal com bustion 
liquid pUlllpS. 26.5.II. 

(P.) 3M/ll. Doul',las William Stacey. A new 
process for the extraction of gold and other metals 
from slimes, by cY:Lnide 01' other chemicals. 29.5.11. 

(P.) :305/11. William George. Improved rolling 
digger. 29.5.11. 

(P.)' 306/11. Frederick 'Walter Cindel. Tnbe 
Mill Feeder. 29.5.11. 

(P.) :307/11. Jacob Casper Smit. Syphon water 
elevator. 30.5.11. 

(C.) 309/11. Georg Lene (1), the Firm of Feodor 
Siegel (2). Improved transporter. 2.6.11. 

(C.) 310/11. Frank Franz (I), Eugene R. Day (2). 
Improvements in ore concentrators. 2.6.11. 

(C.) :311/11. l"rank Franz (I), Eugene R Day (2). 
Decks for concentrat.ing tables. 2.6.11. 

(P.) 312/11. John George Volk. Improvements 
in mea,ns for feeding glinding materitd into tube and 
like mills. 3.6.11. 

(P.) 313/11. John navidson. Improvements in 
means for nse in boring and re-boring the cylinders 
and valve chests of rock drills and the like. 3.6.11. 

(P.) 314/11. Edmund James Sherwood. An 
invention for Transvaal artilicialstone. 3.6.11. 

(P.) 317/11. Edward Santon. Improvements in 
assay furnaces. 6.6.11. 

(p:) ;319/11. Brison Duncan (I), Fmncis Lockhart 
Duncan (2). Improvelllents in apparatus for deposit· 
ing residues and the like on mine dumps or other 
depositing sites. 7.6.11. . 

(P.) 320;11. Ernes't Alfred Wilderspin. 1m
provents in and relltting to brazing cast iron and 
other metals. 8.6.11. 

(P.) 324/11. William Joseph Holmes (1), William 
Albert Norman (2). Improvements in self locking 
nu ts. 9.6.11. 

(C.) 325/11. Francis Temple Page. Improve
ments in straining appliances. 9.6.11. 

(C.) 326/11. Alexander Trifonofl' (I), Daniel 
Gardner (2). Method of treating antimony and 
arsenic' ores. 9.6.11. 

(C.) 327/11. Nathaniel Greening. Improvements 
in wire fabrics. 9.6.11. 
. (P.) 328/11. Clmrles Coventry Indge. An auto
matic tally and office register. 9.6.11. 

(C.) 329/11. Valentin Jancec. hnprovements 
in apparatus for transporting, manipulating, and 
fixing props, timbers, or the like in stopes or other 
workings of mines and the like. 10.6.11. 

(C.) 330/11. \Yilliam Berthelson. Improvements 
applica.ble to acetylene head lamps for the use of 
miners and others. 13.6.11. 

Changes of Address.' 

Membe?'8 and Associates are 1'equested to notify the 
Secretary immediately of any change in . address, 
otherwise it is impossible to guamntee the delive?'y oj 
Journals or Notices. The Secreta1'Y should be notified 
of non-receipt of Jou1'nals and Notices at once. 

ADAMS, A. R, i/o Langlaagte; Lancaster West G. 
M. Co., Ltd., P. O. Box 360, Krugersdorp. 

ATKINSON, C. E., l/o Shamva Mines; Bush Lick Mines 
Ltd., Bnshtick, Bulawayo. 

BEAVER, \V., l/o Cleveland; \Varren Hill Syndicate, 
Mine Office, Ariston P.O., via Klerksdorp. 

BETTY, \V. K., I/o Johannesburg; 130 Fellows Road, 
Hampstea(l, London, N. W. 

COTTER, A. J., l/o Boksburg; P. O. Box 3692, 
, Johannesburg. 
DODDS, J. B. K., l/oCleveland; Nourse Mines, P. O. 

Box :32, Denver. 
FLEMING, J., l/o Florida; Kerry Road, Park view. 
HALFORD, J. E., I/o Schweizer Reneke; P. O. Box 

2286, Johannesbnrg. 
HAWLEY, T., l/o Salisbury; Eldorado Mine, 

Rhodesia. 
HENDERSON, J. M. C., l/o Johannesbnrg; c/o J. A. 

L. Henderson Esq., '4, Bishopsgate St" \Vithin, 
London E. C. 

HOLDEN, 'V. C., l/o Johannesburg; 14, Radnor Park 
Road, Folkestone, England. 

JACK, 'V. D., l/o Cleveland; 'Vanen Hill Syndicate, 
Ariston P. O. via Klerksdorp. 

,JENKINs, C. \V. B., l/o Yambnlla; c/o Miss Murray, 
Hillvimv, Turranurra, N. S. 'Vales, Australia. 

JENNINGS, H., l/o \Yashington; c/o Smith & Perkins, 
Mills Buildings, 15, Broad Street, New York, 
U. S. A. 

KRIEKJIANS, KARL., to General Manager, Salida 
Mining Co., Ltd., Padang, Sumatra Dntch East. 
Indies. 

LEYSON, L. T., l/o Benoni; c/o Standard Bank of 
S. A. Ltd., Commissioner St., Johannesburg. 

LLOYD, J. J., to' P. O. Box 80, Diego-Suarez. 
LUCK~;, P. K., l/o U. S. A., e/o T. Yat.es Smith Esq., 

28 Huntly Gardens, Glasgow, Scotland. 
MATTHEWS, E. L., l/o Johannesbnrg; New Modder

fontein G. M. Co., P:· 0 .. Box 25, Benoni. 
MINAARDS, ·W. L K., l/o'S. Rhodesia; Midas Deep, 

P. 0_ Box 8, Randfontein 
PARSEA, A. L., l/o InyiLti; Etna Mine, Gatooma 

District, Hhodesia. , 
RASCHER, L. H., l/o O.F.S.; Eldorado Mine, S. 

Rhodesia. ' . 
REYNOLDS, J. r., l/o Gatooma; Shamva Ilex G. M. 

Co., Abercorm, vi.a Salisbury, Rhodesia. 
Ross, H., l/o Krngersdorp; The Vogelstruis Estates 

and Gold Mines Ltrl., P. O. Box ll6, RoodeJloort. 
'VILMOTH, L. J., to 21, George Street, East Mel

boarne, Victoria, Australia_ 
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