Yechnical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover titie missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plc 2s and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
v/ Relié avec d’autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de I’'ombre ou de la
distorsion le fong de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

Il se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n’‘ont
pas éeté filmées.

Additional comments:/
Commmentaires supplémentaires:

This 1tem is filmed at the reduction ratio checked below/

C2 document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

L’Institut a microfilmé le meilleur exemplaire qu’il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-étre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans 1a méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachees

Showthrough/
\/ Transparence

Quality of print varies/
v/ Qualité inégale de l'impression

Continuous pagination/
Pagination continue

% Includes index({es)/
Comprend un (des) index

Title on header taken from:/
Le titre de I’'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la tivraison

2X 26X 30X

12X 16X

20X

24X 28X 32X




 TWENTY-FIRST YEAR OF PUBLICATION

" Pahblished il

Vol XXlI—No. L ,, | OTTAWA, JANUARY 31st, 1903.

7 CANADIAN RAND ORILL @ {1}
SHERBROOKE , Que. "
BRANCH OFFICES IN
MONTREAL,Our TORONTO One HALIFAK N S

ROSSLAND no RATPORTAGE Ont GREENWLOD,
VANCOUVER . B.C A

HUBBER aanns"iﬂﬁ"' iin& PUBP()SES.. u

MAN«U!‘ ACTURED BY

" THE eu'm I’EBGHA & RUBBRD NFS. 0. O T()BONTI] Lmntad r

; SPEQIALI.Y BUILT TO M!ET THE VAR!OUS REOUIEEM!NTS
"IN MINES AND Qllﬂﬂﬂi“ m

 HOISTING OR WINDING

AND ALSO m -rutf‘temmm or

Locke-Mlyller Sys m of ""a bleways

6, 60 Linted

ROSQLAND, p Q "'"‘hg o




$ FRIED. KRUPP GRUSONWERK

Mazdeburg—Buckau (Germany)

MINING MACHINERY

ORE CRUSHING: AMALCAMATION :
Stone Breakers of s y strong construc- Amalgamation Tables and Pans, Larslo’s Gold
tion, Roller Mills, Chillan Mills. Amalgamators, Settlers, etc.
BALL MILLS SEPARATION and CONGCENTRATION :
for dry and wet crushing, mere tham 1,800 at Separators, Exhaustors, Hydraulic Classifiers,
work, Percussion Tables, Jiggers, Rotating Reund
STAMP BATTERIES Tables.
Shoes and Dies of Krupp’s Special Steel. ~ LEACHING PLANT.

Complete Gold Ore Dressing Plant
o oaian e Wt Mehed il Samp Bty Amapgion 194 Coneminon
COAL WASHING PLANT

Large Testing Station for Crushing and Dressing Ores at the Works.

. ForCanada: JAS. W. PYKE & Co,,Merchants Bank Building, MONTREAL. y »
Age [ - Forthe United States: THOS. PROSSER & SON, 15 Gold Strest, NEW YORK.

®  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa : UNITED ENGINEERING CO., Ltd,, P.0. Box 1083, JOHANNESBURG, SAR.

umno«o»»onuu«oz .

4060

g
?
il

9000 0¢

RAIL

, NEW AND SECOND HAND
) F'or'- Rallways, Tramwags, EtS.

Opposite Queen's Hotet TORONTO, @NT. -

000000000000800000000060000000000

JOKN J, GARTSHURE 83 Front Street West
MINING EQUIPMENT, Efc.

THE WM. HAMLTON MANUFACTURING CO. LmTep

ENGINEERS AND OONTRAOTORS
PETERBOROUGH NELSON VANCOUVER

. We are...
 Sole Agents. and

Canada for this '
- Table.

P .

infringers will be pm.oeuﬁ‘d

THE ﬁll.'l-l' ‘TA'I-I

We eontraet for the Design and Gonstruetion of complete Stamp Mms,
Ooneentration, Ghlorination, Cyanide and Smelter Equipments. :

Manufacturers I




624

TWENTY-FIRST YEAR OF PUBLICATION / ;4

/////a%f(( VE

Il/ Jll

An [llustrated Monthly Journal of Information for Mine Managers and Mining Engineers.

THE OLDEST AND ONLY OFFICIAL AND ENGINEERING
JOURNAL PUBLISHED IN THE DOMINION CF CANADA.

EDITED AND PUBLISHED BY

b =5 B. T. A. BELL

Roy sl Comminnioner on Yukon Hydraulic Concennionws
Secretary of T'he Conadian NMining Jasntitute

Secretary of ‘The Genern! Mining Axsociation of Quebec
Secretary of ‘T'he Ontorio Mining Protective Annociation

Secretnry Conndinn Nica NMinerw® Annocintion

1903

gj‘Lx“L:"'m"z_x"z:‘z.r"z_:"v_x"z sir.xlz s07.xlz shzale slzsie Wy Wiy oy 0z 20 vy ol :"z_s”}

: Volurme X XII.

ZCW WTRTRA RS AT RIS T W LA TS AT SN TR T RTRITRS LA T 'zf‘-v"'"&

Editorial Offices:—-ORME'S HALL, OTTAWA, CANADA.




INDEX TO CONTENTS.

Pacx PAGK Pace
A Danger Ahead 202 Canadian American Coal and Coke Co........ 39 Dredges, Their Construction and Mauipula-
A Few Suggestions on \lmeml bl.mslncs 44 Canadian Chronute. C . 222 ton..... ..., . . 17
A Munister of Mines Wanted for Canada 26 Canadian Graphite, . . 140 Dredging Gold, in British Columbia. . 148
A Modern Coarse Concemration Plant for $il- Canadian Iron and Steel Bounties . . 178 l)rcdg,mg Gold, in New Zealand., . 172
ver Lead Otes .., . .11 Cuanadian Lend Bounties ....... ... ... ... 176 l)redgmg Gold, in United States. . .. 101
Acrial Transmission at the Tyee Copper Mine. 160 Caunadian Mining Institute .7-31-58-146- "3( Dredging Gold, The Ogilvie Compuny, .. 55 252
Air Compression by Water Power. . 50 Canadian \Immg Review, Burnt Out . . ..., 123 Dredgmg In Orovmc, California.. . 21t
Alberta Ratiway and Coal Company. 39 Canadian Minister of \Imu A. . 26 Drilling, Costof Flectric............ ...... i25
Alluvial Maning in Nova Scotia,.. .. 188 Canadian Oil Exploration Co., Lnd.. 97 Dry Process for the Treatment of Complex
Aluminum 168 Caunsdian Portland Cement Companies. . 218 Sulphide Ores. . ..... ©eee ... 206
Amerncan Institute of Mining E n.;meers 110 Canadian Rockies, Mning Possibilities of the, 81 Duggan, G. H..... ... .... ... ...,
Amencan lron and Steel Association. 221 Canadian Smelting Works . 4 Dutyon Yukon Mmmg Machmery. Removal
Anglo Canadian Gold ¥states .28 Canadian Smelting Works, ‘New As<av ‘Plant of.... ... e e e . al0
Anglo-Rlondike Mining Co 73-253 ofthe... . .. ... ... 20
Another Prospectus s Grenville Graphite Co. 43 Canadian Trade ‘\hmn;, and bmc]tmg Ma- Economic Geography. . 89
Authracite Coal—The I’rodncnon of . . 220 chinery. .. 7-28-76-100 125-147-166-236 Rlectric Drilling, The Costof ........ ... 128
Arhington Mine, (Ene, B C.) e .214-238-243 Canadian \Veslmghouse Lompan) . 220 Electrolytic Lead Refining at Trail, B.C...... 153
Asbestos. . S1-110-223 Lapc Breton, Close of the Year iun . . 241 Elevation of I‘mlmgs by Lompressed Air. . 150
Asbestos \Xmmg, in Asiatic Russia, 110 Cape Breton "Coal and fron Co. . 23-140-253 ‘* En Passamt’,.. | ..., 167- 189-220‘:49
Assuy Office Vancouver—Gold Bulli>n handled Cape Breton Mining Co. e 39
A.ooee s o s e 23 Cuariboo Consolidated Mining Lompan) .... 160 Fake Mining Meeting in Toronto......... .. 38
Assay Plant, Canmhau Smelting Works. 20 Cariboo, McKinney Mine, The.......... . .. 37 Famous Old Spanish Mines........ ... .. 256
Athelston Mine—The.. . 197 Carter, W. E. I, on *‘Peat Fuel, Its Manu- Eernie Strike, The.... . .. .... ..., 26. 76
Athin Mining District.. 21 factureand Use ™ . ... .. ........ 113 Forrest, B. on  ** Mine Development
Australian Production of (.opner 240 Cartoon, Political Navigation on R:uny River. 4o Methods™™.. .. ... oo e e 131
Cataract Power Co... . . 220 Fowler, §.8.,0n '* Southern British Columbia” "3
B C.E ;Plormg S)mlxcalc 73 Cement Companies, Canadian.. .. .......... 218 Frank Disaster, The............ .. .... 102-121
Bell, B. 165 Centre Star Mining Co.. .............. .. 243-250 Free Coal, The Questionof......... .........
Bells Asbeswos Co S1 Chalmers, The Late Mr. Thomas... .. .. 168 Future of thr Dominion Coal and Steel Com-
Belmont Gold Mine. 182 China, Mining Concessions in. 235 Panies. .....oiit vl e e 99
Belmont Gold Mine—Air (.ompn.ssxon at the.. 5o Chromite, Canadian....... .... . ..... 222
Bendigo Gold Fields—Synclinal Reefsat the.. 168 Coal, The Production of Anthracite ... ..... 220 Geography, Economic,... .. e 89
Betts—Apson G.—on * Electrolytic Lead Re- Coal, The Question of Free. .. ... 8 Geological Survey of Canada...... . ...... 201
fining at Trail, B.C .. . . ... 153 Coal and Iron Returns, Canada, 1902. . . .. 39 Grological Survey, Discussion on in House of
Big Master Gold Mine. 97 Coal Cutting Machmery .................... 139 Commons..... .......... ... . ...,
Blair. David K. on © Gold I)redges-—l‘hexr Coal in Ontario ... .. .. . ........ .... 168 German Consumption of Foreign Copper...168- 189
Constructisn and Manipulation ”...... .. 17 Coal Output of New Zealand. <. <. . .. 235 Guld Bullion, Handled at Vancover Assay
Blakemore, Wm., on * The Question of Free Loal Production of British India............. 234 Office............coevnn . 23
Coal”. . .. . . .. .. .. 8t Coal Production of N \V. Territories .... .. 232 Gold Dredge, ANew....... .... .. ....... 21§
Blakemore, \Vm ou ** I'he Frank Disaster .. 121 Coal Supply of the United Kingdom.. ... .... 189 Gold Dredge, The Stewart River............ 55-252
}nast 1}-{urnace Laborator). T'he Modern . 47 Course Concentration Plant, for Silver Lead Go]d1 Dredges, Their Construction and Mampu-
ook Reviews . . 229 OreS...oo i i v ie e e e e 12 ationn........ .. ........ 1
Bosun Mines, Ltd. . 182-183 Cobolt-Nickel Arsenides and Silver in Ontario. 244 Gold Dredging in British Columba. . 14§
Boundary Dustrict, B.C, .\Immg and Smelting Coke Shipmeunts, Crow's Nest PassCo..... .. 97 Gold Dredging in New Zealand.. . ........ 172
inthe...... ... ... Lol e e 10 Colliery Manager, The Trainingof a .. ... . Gold Dredging in United States. . 101
Boundary District, B.C.,Shipments from the.. 197 Colonial Copper Co.. . 74 Gold Dredging in United States, Notes on. 33
Bounties, Iron and Steel, Canada . .. .. 146-178 Companies, New Mining. . 23- bz 198-213 2;7 252 Gold Dredging Company, The Ogilvie... ... 252
Bounties, Lead, Canada. . ..146-168-156. 2:: Company Notes. ...23-41- 73-97 123-141-160-182-197- Gold and Manganese Mining in B.C. .... ... 256
Bounueﬂ Iron, Newfoundtand . 213-237-253. Gold Mining in Nova Scotia.. . R 30
Brent, Chnrles M.E, on * Notes on the Gold Complex Sulphide Ores Treatmentof..... .. 206 Gold Mining in Nova Scotis, Deep 217
Ores of Western Ontario . 33 Compressed Air in the Elevation of Tailings.. 150 Gold Milling Costs.............. 20§
Concentrates.. ... ...... ... .183-214 239-251 Gold Ores of Western Ontario, Noteson. .... 33
BriT1sH COLUMBIA : Concentration of Iron Ores, Ptogrcss of Mag- Gold Output in the Transvaal...... .. 235
Atlia District. . 221 netic.... . . oo L 134 Gold, World's Production in 1go2... ....... 233
Boundary I)xstnct 197 Congress, American \hnmg 231 Granby Consolidated Mining, Smeltmg and
Bmlldmg Materials. 129 (.onsolxdf}t)ed Lnks s:ipenor Co . 166 221- 237 254 G I:;:;er (;:xlr’:paz;iy %171-97-139-132 197-214-232-238
Coal . .. 127 Cooper, The late Mr. James.. .. . ... .. 145 Grand Trunk Pacific, The.... .. R ()
Copper.. 129 Copper, German Consumption of Forclgn 168-18g- Graphite..... ..................... . -43-x4<7>
General Deu.lopmcux in 1902 . 130 220, Graphite, Canadian, H. P. H. Brumell.. .. 140
Gold Mining in. 128 Cornish Tin Mining. The Decline of.. . 233 Graphite, the Walker Deal.. ... 25
Gold Dredging in. 128. 138 Cost of Electric Drilling, The.. ...... 125 Green, Raoul, on ** The Frank Disaster".. ... 103
Gold and \Iangnnese \lmmg m . . 255 Coste, Eugene, ML.E.,on " A few suggestions Grenville Gmfhue Company..... ..... .. .. 43
Hydraulicing in. 128 on Mineral Statistics™,.. .. 44 Griffiths, André P. on “C)amdxng of Some
Iron Ore .. 129 Costs Gold Milling . . . 20§ Silver Ores by Percolation. . . 223
I,cng Reﬁmug at Traul. . § Craig, W D;xon on ** ;Ii‘he Modern Blast Fur-
Lead Shipments.. 2!4 nace Laboratory and its Work"'.. . 47 .
Lode Gold \‘lmmg 128 Crow’s Nest Pass Cozl Company. . 39. 97-112-1 194125- Kna‘r;‘el \aig;,uf:"fwgn Mining Progrcss m 1
Manganese Mining in 255 141-182-235-254. Hall Mining and Smelting Co = . zxo
Metalliferous \lmmg in. 217 Cuba Miningin.. ... ... .... - 240 jramilton S’ieel and Iron éo ’ 37
\hmngm Southern, in 190" 3 Cumberland .mlwm and Coal Co.. 39253 Hand Sorting vs. Millin oot e : 239
Mining in, 1902 .. 126 Cundy, W. H., ** Saddle Recfs " Bcndxgo Gold- Has ings, (BgC ) Ex lorgtwu Syndicate. . '1“8-243
Mimug and Smcltmg in the Boundary fields.. . ..... . 168 o st%r Investors 3 Y 9 25%
District . to Cyaniding Some Silver Ores by Percolation. . . 223 Hobart, Frederick, on * Somte Possibilities of 3
Ot)u':r Minerals (l){l . xgg Mining in Cagada ™
Poplar Creek o Discoveries 189 N e Ay e gl
Royalty Taxin.. . .... 8 Danger Alicad, A . ... 202 HObIS;):l'],‘LOhn B. M.E.. on “ Cost of Electric I:
Sitver and Lead i m . . . 129 Dark Hour of the Domnnon Iron and Stecl Co 75 Hoole Scagrd;l' "l:!.xe ’ : zgs
Southern B C,, in1qoa..... 3 Deep Gold Mining in Nova Scotia. . 217 Homlcy S.. M.E,, on * Gold M:llm (‘osts" 07
Trail, Lead Rcﬁnm;, at 5 DeserontolronCo ...... ..  ....... 9 Howlc}:' j. P. on *“Miring in \§c found. 205
British Columbia, ( Rossland and Slocan Syndi- Development of Gold Drcdgmg in the United lagd wo 0" ® w i
cate ) a3 States. . 3g  lamdV... e e 95
Bmo».ﬁehi \hnmg Co., {N 253 Devclopmmt Methods, Mine.. . Lo 13t
Bruce Copper Mines.. 238 DNe Zamboria, Stephien.on * Rope Tram\saye » 222 India, The Coal Production of British........ 234
Brumell. H. P. H,, on * Canadian Graphite” 140 Dominion Assay Office, Vancouver.. . 3 Imports of Mining Machinery. .7-25-76-100-125-147-
** Burnt Out.”* The Canadian Mining Review. 123 Dominion Coal Co.. ... 91- 120-185-198-237-%8-25:, 166-236
Dontinion Coal and Steel. The Futureof. ...0 Imports of Wire Rope, Canada......... 28-166-236
Cahform'\ State Miners Association. . 231 Dominion Iron and Steel Co., **The Dark Intercolonial Coal Mining Co... .......... 39
Camp Bird Mine. The.. 237 Hour of the ™ .. 5 International Coal and Coke Co-. ..123-241-182-437
Canada Coals and Railway Co.. 39 Dominion Iron and Steel Co 23- 75-78-:20—125-168— Inverness Ry. and Coal Co. . ... 39-182
Canada Corundrum Co.. . 182 185 Investors, Hints for...... .. 236
Canada Iron Furnace Co... 39 Dredge, A NewGold........... - <. . .213-1 Jowa Lillooet Gold Mining Co.. .. 97
Canadian Amber Mica Co.... 141 Dredge, The Stewart River Gold.... .. . 55-252 Iron and Steel Bounties, Csnada ..146-178



Pacr
Iron and Steel Industries of Canada . 143
Iron and Steel Institute of G.B. 231
Iron Bouuties, Newfoundland 184

Iron Ore and the Tariff, .

Iron Ore, Progress of the Mngueuc Concentra-
tionof. ..

Iron, Pig, l’roductmn of In Lmadu

Iron Trade, Ontario and the..

fvanhoe .\lim:. The.. .

134

. l()l

Johnson, Jumes, on ** The Mineral Production
of Canada and United States *’. 93

Kerr, D. G., on **Air Compression by Water

INDEX—Continued.

Pack
McNeill Co., The W. H.. .. .39
New Brunswick Petroleumn Co.. .oo.o238
New England and Canadian Asbestos Co.. 141
New Fairview Corporation, The. . ... .. 141
Newfoundland lron Bounties.. . . 184
Newfounland, Miningin... .......... oo 9%
New Goldfields of Briush Coiumbia... . . 96
New Zealand, Coal Output, 235
New Zealand, Gold Dredging in. 172
New Zealand, Paternal l.q,xslnuon in. 220
Nickel. . R . 73
Nickel, Loball Onmnu 245
Nickel Plate Mine. 141

Nineteenth Century, The \(meml Industry, in

Power at the Belmont Mine . .. 50 the,... . 190
Knox, Newton Booth, on ! I)redgmg and valu- Northwestern Smcltmg and Refimng Co. 152
ings Dredging (:round m Oroville, Cali- North Stur Mining Co ......... 1s
forma. . . - 211 Notes on the Gold Ores of Western Omtario, .. 33
Kootenay Mine, The.. ... 197 Notes on the History of the Mineral Induslr)
in the 19th Century, .. 160
Labor Crisis in the Transvaal, The. . 234 Notes on the Training of a Colliery \Ianager 21
Lake Superior Consolidated Co . 166-221-237-254
Lead Bounties, Canadian......... 146-168-176-221 Nova ScoTia:
Lead Bullion, Thc Refiniug of... 151 Alluvial Mining in 188
Lead, Pig, The World's I’roductlon of. 239 Cape Breton, Close of the year i, 241
Lead Refining at Trail, B.C.. . 57183 Deep Gold \lmmg mo.. L. 217
Lead Refining, E lectro]ync.. el 153 ? Mining . e 30
Lead Shipments, B.C . ... ... . 215 Gold Ores ‘Thefts of i in . 174
Lead Smelting Costs .. .. ... .. 139 Manganesein... . ... .. 204
Leckie, Major R. G. E 220-245 Mining in, 1902 e e e 2
Legislation, “mmg .. 100 Mining Leps\anon in, UL 100
LeRoi Mine. . .28 71 141- 182~237 253 Mimng Progress in, 144
IeRo1 No.2... ..... . .73-160-198 Mining Society of. . . .. 230
L;brar) Canadian \Immg Insmute, Removal Thefts of Gold Ores in... . .. .... R ¢ 7]
................................ 146 Nova Scotia Collieries, le. e .. 123131
Lnllooel Fraser River and Cariboo Gold Fields 74 Nova Scotia Mining Society.................. 230
London and British Columbia Gold Fields 23-123 Nova Steel and Coal Co... ..... 39-182-198-253-254
Mabou Coal Mining Co............... 41 Qpgilvie Gold Dredging Co..... ... ... ... .. 252
\Inz,neuc Concentration of Iron Ore, Progrcs‘ Oldfield, Frank W., on **The Cyaniding of
...................... 134 Some Silver Ores by Percolation........ 223
Mulav I‘m and Ontario Nickel,. . .. 163 Old Spanish Mines, Famous........... . ... 256
Manganese and Gold Mining in B C.. . 258
Manganese in Nova Scotia....... .. 203 ONTARIO:
Maritime Coal Mining Co....... .. 139 Andthe Iron Trade... ......oveenn ... 123
Martin, Hon. Archer, “Mmmg Cases ” . 112 Coal M., .. e e e 168
Metal Tradcs. The .... . .. . ..... 236 Fake Mining Meeting, Toronto. ... .... 38
Metalliferous Mining in BC..... ... . 219 Gold Ores of Westein, Noteson the ... .. 33
Mica Boiler Covering Co, The.. .23 Growing Minerr1 Industry of.... .. 185
*Mikado Gold Mining Co. . . .. ..., ... 73-97-112 Iron Trade, The....... . .. ....... ... 123
Miller, Willet G., on * Cobalt Nickel Arsen- Mineralsof ..... ... L 188-189
ides in Ontano AU 244 Mineral Oulput of 1903. e ul . . 189
Miller, Willet G., * Notes on the }hslor) of Mining in, 1902........... .. L1
the ‘\hneral Industr) in the Nineteenth Nickel'and Matay Tn. .............. .. 164
Ceutury’*....... .. . .. 190 Notes on the Gold Ores of Western....... 33
Milling Costs, Gold. . . . 20§ Peat Fuel, Its Manufacture and Use. 113
Mine I)evelopment Methods. ... .... N 31 The Year 1902, i, ... ..o oo Ll 1
Mineral Iudustry, Ontario’s Growmg ....... 185 Ophir mige .... . . ... e 37
Miuneral Fuel, umada . . . 255 Ore Shipments, Boundary District.. 238
Mining, Alluvial in Nova Scotia. . 183 Ore Shipments, Rossland District. . . 237
Mining, Metalhferous ir British Columbxa . 217
Mineral Production. Canada aud U. S. . 93 Passing of Prosperity, The..... 201
Mineral Shipients over Quebec Central Ry. 23 Payne Consolidated Mining Co., Ltd , The. . ns
Mineral Statistics, A few Sugyestions on. 44 Peat Fuel, Its Manufacture and Use...... ...
Mining and bmellmg in the Boundary District. 1o Personal Mention........... 181-198-238-249
Mining, In British Columbia.. :-126 Phillipines, Mininginthe....... . ........ 234
Mmmg InCanada........ 46 Picard, Hugh Kirkpatrick, on “ A Dry Process
Mining, In Newfoundland., 95 for the Treatment of Complex Sulplide
Mmmg, In Northwest 'I‘erntones 30 Ores"..
Mining, In Nova Scotia.. .. . . 2 Piddingtou, F. L. on “The Rrﬁnmg ‘of Lead
Mining InOntado..... ... . ... . 1 Bullion..... .. .. ..ol 151
Mining, In Phillipine Islands... . 234 Pig Iron, Production of, In Canada.. . 124
Mining Cases, by Hon. Archer Martin’ 112 Pig Lcad World’s Prodnction of,. . . ...... 239
Mining Conmpanies, New. . ..25-182-198- 213 237-252 Poplar Creek (B.C ) Discoveries . 189
Mining Concessions in China....... .. 235 Portland Cement Companies, Canadiau. ..... 218
Mining Congress, The American. .. 231 Posthlewaite, R. H., on ** Gold Dredging in
Mining [ustitute, The Canadian. . 7-31 -58 231 the US.'..... . . .. ... o1
Mining legislation in Nova Scotia. ..... 0o Pratt, Soseph H)dc ‘on ** Asbestos .. .. .. 225
Miuing Machinery, Canadian Imports of..7-28-7 ,6- President Gold Mining Company.. .......... 198
100-125- 14:466-236 Pricesof Silver.. . ... .. ceer .. 220
Mining ‘\lachmcr) in the Yukon, Removal of
Dutyon........ ............. .. .. 110 Quebec Central Ry., Mineral Shipments, 1902, 23
Mining I’ossxbxhtlcs of the Canadian Rockxes St
Mining Progress in Nova Scotia.. L0230 RAAIUm .. ooveiint 0 0 eeeeiaiaet eiiena 164
Mining Society of Nova Scotia .... .. 230 Redmayne, R.A. 5., on "Trammg of a Colliery
Minister of Mines for Canada... .. 26 Manager” .o
Minister of Mines, ** An Oatario . .. 38 Reflning, Lead, At Trail, B.C. . .5
Modern Blast Furnace Laboratory and Tts Refining of Lead Bullion, The ..... .. .... 151
Work, The........... . 47 Reorganization of the Geological Survey, The 156-
Molly Gib-on Mine, The.... ... 238 202.

Molybdenite, Its occurrcnce Concentration Rio Tinto Mine, The .......... . .. .. ... 233
and Uses................ L 113 Robinson, A.\V, on ** The Suwart River Gold
Mond Nickel Company, The.... . . 73 Dredge" ........... 55
Monitor and Ajax Fraction, Ltd....... 97 Rope, Cunadian Imports of Wire. 28.236
Montague, Ralph L., on “The Devclopmenl Rope Tramwavs...... . ...... . 222

of Gold Dredging inthe United States . . 35 Rossland Ore Shipments .... ........ .. 214-237
Morrison Mines, The.............. ........ 74 Royalty Tax, The, B.C... ... ... .. ...
McDonald, Bernatd, on ** Mining Possibilities Royal Commission, The British - Coal. . . 189

of the Canadian Rockies........ .... ... 81 Royal Commissiou, The T-eadgold.. ..165-203
McDougall Furnace, Some notes on Roasting Russia, Asbestos Mining in Asiatic. 110
withthe....... .. e e $7 Rutherford, The late J. George, M.E. ....... a5

Pacn
** Saddle Reefs " of the Bendigo Goldfields. .. 168
Sapphire Corundrum Co., The 182
Shields, Mr, Coruelius. 77
Shipments, Roxslaml Ore 214
Silver, The price of, 1902 220
Silver King Miune, Fhe. 182

Silver Lead Ores, ** A .\'odml Plant for the

Concentration of Coarse "', . . 1
Silver Ores, ** Cyaniding of Some ™ 223
Slough Creek Mines, The.. . 23
Smelter, The (:muhy 37
Smelter, The Tyee .. . 146
Smelting, Boundary l)lsmtt, 1902 ., 10
Smelting Costs, Lead.... . ... ... 139
Smith, Frank B., on ** \hmng in the \orth-

West in 1902 23 . 30
Smith, Prank B., on *“The Frank Disaster”’.. 102

Sunowshoe Gold and Copper Mines, 14d.294- 141-"14

Society of Chemical Industry .. 231
Some Notes, on Roasting with the \Icl)ougall
Furnace. . . &
Some l’ossunlme: of \Immg in Lanadu ..... 16
Sorenson, Severin S., on ** Some Notes on
Roasting with the McDougall Furnace .. 87
Souris Coal Mning Co. ... ..... 39

Southern British Columbia 1 1902.. . 3

Spanish Mines, Famous Old. ... ... 256
Sta aps and their Increasing Power, 126
Stamp Mills....... L 126
Statistics, Mineral, A Few Suggestions on. 44
Stewart River Gold Dredys, The... ... 55 252
Stnile at Fernie, The ......... ... ..., .. 26-76
Sulman, 1. Livingston, on ‘* A Dry I’rocess

for the Treatment of Complex Sulplnde

Ores*.. . 205
Sultana Istand The Ophlr Mine. . 37
Syiney Dry Dock, The. . . 197
Tailings, Elevation of, By Compressed Air. . 150
Tamarac Mine, {B.C.), The.. . . ..... . 237
Tariff. Iron Qreand the.. . . ... ... ... 163
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CANADIAN MINING INSTITUTE

ANNUAL MEETINGS

The Annual General Meetings of the members of the Canadian Mining Institute
for the transaction of business, the discussion of papers, etc.,
will be held in the

KING EDWARD HOTEL, TORONTO

NN

WEDNESDAY, THURSDAY and FRIDAY
.....20d, 3rd and 4th MARCH, 1904.....

SINGLE FARE ON RAILWAYS.

Y special arrangement members will be carried to Toronto and returned for a SiNGLE FARe on

the Canadian Pacific, Grand Trunk, Intercolonial, Quebec Central, and Canada Atlantic Rail-

ways. In order to secure this rate members and mining men who purpose being present at the

meetings must obtain from their Ticket Agent the ordinary form of Convention Certificate provided

by railways.  They wil purchase a one-way trip ticket to Toronto and on presentation of Certificate
duly vized by the undersigned will be returned free of chargre.

INSTITUTE GOLD MEDAL.

The Council of the [nstitute will award a Gold Medal for the uest paper contribnted by mem-
bers to the Transactions of the Iustitute during the year 1gog.

STUDENTS’ PRIZES.

In addition to the President’s Gold Medal the Council offers three prizes of a cash value of
twenty-five dollars each for the best papers contributed by Canadian mining students on the follow-
iy subjects :—

GROUP L.—Ore Derosits axDp MiNING GEOLOGY — The subject may be
treated generally, or some particular district or singie deposit
may be discussed or deseribed.

GROUP 1L - MiNING PRACTICE—Any and every branch of mining may be
treated such as pumping, hoisting, ventilation, umbering, ore
extraction, development, ete., etc., or some particular method
of mining, or some indiidual mine or group of mines, may be
desceribed or discussed.

GROUP HIL—ORE DRESSING AND METALLURGY—Any branch of ore dressing
ot metidlurgy may be treated as for example—crushing, jigging,
milling, concentrating, smelting, roasting, cyvaniding, ete., or
some particular plant may be described or discussed.

Competitors must advise the titles of their subjects to the Secretary ol the Institute not later
than the 18th February next and MSS. must be sent to him on or before the opening session of

the meeting on 2nd March.
SYLLABUS OF PAPERS.

Ssllabus, embracing over forty papers, and detailed programme of arrangements for these
meetings will be mailed to members in due course.

EUGENE COSTE, B. T. A. BELL,
PRESIDENT. SECRETARY.

=)
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LD MINES

HADFIELD’S
PATENT
1331S
ASANVONVIA |-

Sole Representative in Canada FRANCIS T. PEACOCK, M. E. 44 canada Life Bdg., MONTREAL

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.

THE CAnNDA PATENT SELF-LOCKING CAM
TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Milis.

These castings are extensively used in all the Mining States and Territories throughout the World. Guaranteed
to prove better and cheaper than any others.  Orders solicited subject to above conditions. When ordering send
sketch with exact dimensions. Send for Illustrated Catalogue to

CHROME STEEL WORKS,
KENT AVENUE, KEAP BROOKLYN, N.Y., US.A.

+NnD HOOPER STREETS.
F. E. CANDA, President. C. J. CANDA, Vice-President. F. MORA CANDA, Secretary.

—

2
2 |
2
X
ks
-
s
s
°
=
=
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Canda Cam.
T. I. JONES, Treasurer.

THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock Drill Steel

ALWAYS CARRIED IN STOCK.

CAMS, TAPPETS, BOSSES. ROLL
SHELLS, CRUSHER PLATES,

H. W. DeCOURTENAY & CO.

86 and 88 McGILL STREET

il WMMIHW"’; ’
MONTREAL.

Canada Atlantic Ry.

THE SHORT FAVORITE ROUTE
BETWHKEN

Ottawa and Montreal.

% TRAINS DAILY
Made in 2. 2% and 3 inch ciroe. |2 EXCEPT SUNDAY
ery Valve o Jineh stz ® And Sunday Train Both Directions

Every Valve tested. inspected [
and warranted to give com- PULLMAN BUFFET PARLOR CARS
Close Connections at Montreal with Trains for

Agents for Canada.

THE LUNKENHEIMERF
“DURO’BLOW-

VALVE with self-cleansing

seat, simple and practical in

construction .and entirely dif-

| ferent from all other blow-off
’ | valves in the market.

plete satisfaction. Specify the
‘Duro’ and order one from &)

o
&
7
0
o

The way the "“Duro" is

1 ‘can lodge on the seat. |If

) you want a practical success

)l and a Valve that will last as
long as the boiler, you want %
)| the **Duro.”” No boiler should

| be without one.

$
s

'\

. . g

)| built, no scale or sediment d
H

H

8

H

Made in screw ends, flang

)
! ends, and screw and flange ends.

your dealer.

Write for Catalog of brass g

i and iron steam specialties |§
. . . P

and engineering appliances (&

of superior quality.

The Lunkenheimer Company (&
SOLE MAKERS (2
Cincinnati, Ohio, U. 5. A. |gf|

+ NEW YORK @ 26 Cortlandt St

BR‘NEHES CLONDON - 35 Great Dover S

(Juebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And all NEW ENGLAND POINTS
Through Buffet Wagner Sleepers between Ottawa and New York

Baggage checked to all points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket
agent of this company or connecting lines.

E.J. CHAMBERLIN, J. E. WALSH,

General Manager. Ass. Gen. Passenger Agt.

C.J. SMITH, Gen. Traffic Manager.
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ALLIS-CHALMERS (0.

———————_—\ 1 U ¥ 0 AN 1] S 0]
THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, GATLES IRON WORKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, 111, Chicago, I11. Scranton, Pa.

MANUFACTURERS OF

ining Machinery

GATES’ TUBE MILL

This cut illustrates the highest type of all modern fine pulverizers, namely, the Gates Tube Mill. As a tube
mill it is essentially a fine pulverizer and when used as such is effective and economical, giving large capacity at a
very low cost for repairs. The Tube Mill consists of a plate steel shell, made to revolve by means of heavy gearing
at about 25 revolutions per minute. The shell is about half filled with hard flint pebbles and material to be pulver-
ized, and the constant rotation and wave-like tumbling action of the pebbles produces an enormous and flexible
grinding surface. It is continuous in its operation, being equipped with the Gates Patent Automatic Adjustable
Feeder and most approved form of dustless discharge. As the fineness of the discharged product depends upon
the quantity of material fed, we have taken special pains to produce an automatic feeder, driven from the mill itself,
capable of being adjusted to a nicety, which is not found in any other tube mill. In a modified form this same type of
mill can be used for wet pulverizing, and we have furnished a number of the smaller sizes for regrinding jig tailings.

We have patterns for and are prepared to manufacture mills 36, 42, 54 and 60 inches in diameter, and of any
practicable length for the respective diameters.

BRANCH OFFICES: GENERAL OFFICE : BRANCI OFFICES

NEW YORK, Broad ExchangeBldg .;) SALT LARE CITY, Doolv Block.
PITTSBLURG, 1212 Fridk Bldg. C“ l CAG 0 o \C ILL.’U.S.A. SPOKRANE. 512 First Ave
MIN\EAPOLIS, 46 (ornExchangelildg. SAN FRANCINCO, 623 Havwani Bidg.
DENVER. 1619 Tremont Si. HOME INSURANCE BUILDING. LONDON. ENG. 160 Dashwood House
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'ALLIS-CHALMERS (0.

SUCCESSOR  TO

THE EDWARD P. ALLIS CO. FRASER 8 CHALMERS, GATES IRON WORHKS, DICKSON MFG. CO.
Milwaukee, Wis. Chicago, 11, Chicago, I11. Scranton,Pa.

BUILDERS OF HIGH GRADE

MINING MACHINERY

The Lamb Automatic Tailings Sampler

EVERY UP-TO-DATE
MILL SHOULD HAVE
THIS SAMPLER

Do you keep a check on
what your Mill is doing?

How high is the percentage
of saving or extraction
of values?

How much is carried off in
the Tailings?

If you are not watching these points
you should do so. The simplest and best
method is by the use of the Lamb Sam-
pler. Very simple, automatic and per-
fectly accurate, absolutely Reliable, re-
quires no attention and can be put under
lock and key to prevent any interference
with the samples.

WRITE FOR FULL
DESCRIPTION

The Lamb Automatic Tailings CT_.apler

BRANCH OFFICES: 1
SPOKANE. 512 First Ave.
SAN FRANCISCO, 137 Montgomery St.
CITY orMEXICO. 8 Calle Gante.

BRANCH OFTICES: GENERAL OFFICE:
NEW YORK, Broad Exchange Bldg.
PITTSBURG, 303 GerNat Bank Bldg.

MINNEAPOLIS, -HG Com ExchangoBidg.
DENVER, 1649 Tremont St.
SALT LAKE CITY, Dooly Block. HOME INSURANCE BUILDING.

LONDON,ENG. 160 Dashwood House.
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Cross-Compound Corliss Compressor

| AR GOMPRESSORS

|| EASTERNBRANCHESIY 4 E AD OFFICE & WORKS. 1 WESTERNBRANCHES

Toeowrsone|| SHERBROOKE, ||Geeiuodoit
HALIFAXNS. QUEBEC. RATPORTAGE.ONT.
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Brand

The Popular Fuse Throughout the Dominion

SOLE MANUFACTURERS

WM. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

AGCENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man, MECHANICS SUPPLY GO., Quebec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, Ceneral Agent, Yates Street, Victoria, B.C.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
ACTING PRINGIPLE,

IN GLASS

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be perfectly round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, while the other end rests on the shatt or
axle, will produce the following results, viz. ;-

1st.—Free working of the machinery by perfect lubrication.

2nd.—A saving of more than 75 per cent. in oil.

3rd.—Corresponding economy in steam-power and coals.

4th.—Cleanliness, and consequent saving in labor, engineers’
| stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

WRITE FOR PRICES TO

S oo THE HAMILTON BRASS
v comon e cunans s, PO, G0,y Limited.

No Moisture, No Scale. Saves Cost Quickly. HAM'LTON. ONT.
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INCERSOLL- SERCEANT |

AIR COMPRESSORS

...SIMPLE OR COMPOUND...

A

RocK DRILLS

..FOR HARD OR SOFT ROCK..

DUPLEX STEAM ACTUATED COMPOUND AIR COMPRESSOR, CLASS G
With Compound Double Acting Air Cylinder and Receiver Intercooler.

COMPLETE MINING AND QUARRYING PLANTS.

JAMES COOPER MAN'F'G GO. LIMITED

MONTREAL.

BRANCHES—124 Hollis St., Halifax, N.S. ¢/o Diamond Drill Co., Rat Portage, Ont. P.0. Building, Rossland, 8.C.
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WALKER BROTHER

WIGAN, ENGLAND

AIR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H.P,

rhoodf ik

e )

¥

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have received permission to state that tests made by the officials of the “RIO TINTO COMPANY "~
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES
in SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

== THE BLACKWALL TUNNEL=S——

for the construction of the Tunnel, Six Alr-Compressing Engines were crected. The largest Two Pairs of Compound Engines, we.e supplied by us.

Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunuel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—
8. PEARSON & SON, ConNTrACTORS. Brackwarr Tunner Works, EAsT GrReENwicH, S. K
Messks. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN. May 1oth, 1897.
DeAR SIRS,—

We are pleased to confirm what we told you verbally the other day, viz: that we consider the Air Cylinders and Valves of your Compressors to be the best for such
work as we have been carrying out on the above Contract.

One of your Engines ran for almost a year without stopping, and it gives us great pleasure to thue testify to the good qunlllles of the plant which

we purchased from you. We are, Lear Sirs, Yours taithfully. (Signed) pro S, PLARSON & SO oIk,

FRANCIS T. PEACOCK, M.E., *=ous™ 44 Canada Life Building, MONTREAL
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J. Bertram & Sons
Canada Tool Works,

DUNDAS, ONT.

Buliders of iron

¢ v « « WORKING MACHINERY

... FOR, ..,

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooOLS

WILL SUPPLY A SHOP COMPLETR.

moN rore: 321 St. JAMES STREET.

B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C

Full Information obtained at the Above Addresses. Write for Prices

LONDON NEW YORK

J. BASZANGER & CO.

108 FULTON ST., NEW YORK, N.Y., U.S.A.
IMPORTERS OF

CAR BO N S (BLACK DIAMONDS)

ano BORTZ

For Diamond Drilis and all Mechanical Purposes.

ORTE
\\‘\Q z Onn
=1 CARBONS %

7 N

\Y,
Z4MOND O

PARIS

Finest Quality and Shapes at Lowest Prices.

Groods Sennt onn A pprxowval.
WORN OUT CARBONS AND FRAGMENTS BOUGHT.

H

mmmmmmmmmmmowo?
000000000090 000000000000000000000000000 0000000000000 00000000000000000000000000000000 000 06004

DIAMOND DRILLS

They remove solid cores through rock.
They furnish the cheapest-known method of prospecting.
The capacity of our Drills is from 350 feet to 6000 feet.

0000000000000 0000000000000000000000000000000

SEND FOR OUR DIAMOND DRILL CATALOGUE.

00000000 00000000
9000000000000 00

L

STANDARD DIAMOND DRILL GO.

1644 MONADNOCK BLOCK, CHICAGO, U.S. A,

G0080000000000000000000000000000000000000000000000000000000000000000000000006000600000000000

O OODOLLLOLLLLLLLLS
OO L L L00000000000000000 PS
0000000000600 00060000000000000000000000000000000000000000000600000

oo o
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NOVA SCOTIA STEBL & COAL €. L

PROPRIETORS, MINERS AND
SHIPPERS OF

.oydney Mines Bituminous Cogl..

Unexcelled Fuel for Steamships and Locomotives, Manufactories, Rolling
Mills, Forges, Glass Works, Brick and Lime Burning, Colke, Gas
Worlks, and for the Manufacture of Steel, Iron, Ete.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes amd Dies, Blued Machinery Steel 3 to %" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5% to 5
true to 050 part of One Inch.

A Full Stock of MILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand.

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED.

Steel Works and Head Office : NEW GLASGOW, N.S.
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DEEP DRILLING

makes economical mining and the deepest
hole can be drilled at the smallest cost by a

DIAMOND
ROCK DRILL

It can cut through 2,500 feet of solid rock in a
vertical line. It brings up solid cylinders of
rock, showing formation and character.

Made in all capacities, for Hand or
Horse-power, Steam or Compres-
sed Air- mounted or unmounted.

You will find lots of
information in our
new catalogue —
may we send it?

\\

American Diamond Rock Drill Co.

05 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, “ Occiduous,” New York.

"ROCK DRILLS
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SULLIVAN

d DURABLE
A_l I . EFFICIENT

ECONOMICAL

Compressors .

FOR ANY SERVICE

Sullivan Straight Line Compressor, Class W.B.

DIAMOND DRILLS CONTE;?RCTORS
ROCk Dril]-s DIAMOND DRILL
PROSPECTING

Hoisting Engines
Coal Mining Machinery

To insure Prompt Attention,
address Dep't 7.

MACHINERY CO.

NEW YORK 135 Adams Street, CHICAGO SPORANE. Wash.

PITTSBURG . 5. A EL PASO, Tex.

[Q00I00,00.00,0000.000)
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DRUMMOND
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: The Standard of Excellence

L2he 20t 220 e 200 ¢ 200 3

+ in Bituminous Coal and Coke

C2h 28 2

+ for Blast Furnaces, Foundries,

L2l

Manufacturing and Domestic
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COLLMERIFS AT WESTVILLE, NOVA SCOTIA.
v++%+++++++++%++%#+++++++%++%+%%++++%%++*%%+%+++$+%+*++é+++é+;

RELIABLE, UNIFORM and STRICTLY HIGH GRADE

IS

UK RS
b 200 20 3¢ e S

Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the. ..

Intercolonial Goal Mining Co. Linie

AGENTS :

ofe

2.

Hugh D. MacKenzie, Halifax.

Chas. W. lves, Pictou.

Bo 3o ofo o3
Cabey

Darrow, Mann & Co., Boston.

R T X S 3 N SCHPRE NORE NERE NP SN N S

20 oBe oBe oo ofo o 2o o2
T

2020 o2
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Arthur E. Scott, Quebec.

SHIFPING PIER AT GRANTON, PIcTOU HARBOUR, N.S.
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Head Office. MONTREAL, Que.

JAS. P. CLEGHORN, CIHARLES FERGIE, D. FORBES ANGUS,

President. Vice-Pres. & General Manager. Secretary-Treasurer-
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AL..
DOMINION GOAL GOMPANY, LIMITED

Glace Bay, C.B. Canada.

MINERS OF

BITUMINOUS COALS | “INTERNATIONAL” CAS COAL

The celebrated ‘¢ Reserve ™ And the best steam coal from its

coal for Household use. Collieries on the Phalen seam.
®

xiii

Yearly Output 3,000,000 Tons.

-
S5

j International Shipping Plers of the Dominfon Conl Co. Limited, at Sydney. C.R.

T e - - T =L e I — J

Shipping facilities at Sydncy nm} Lr)llisl)'m‘;_{, (.). B;, of most modern type.  Steamers carrying 5,000 tons loaded in twenty-four
hours.  Special attention given to quick loading of sailing vessels.  Small vessels loaded with quickest lespateh.

Bunlkerx» Coal

The Doininion Coal Company has provided unsurpassed facilities for hunkering ocean-going ste
attention given to prompt loawding.  Stemmers of any size are hunkered without detention.
By improved sereening appliances, lamp coal for domestic trade is supplied, of

amers with dispatch. Special

superior quality.

APPLICATIONS FOR PRICES, TERMS, &c., SHOULD BE MADE TO

ALEXANDER DICK, General Sales Agent, GLACE BAY, C.B.

KINGMAN & CO., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.

R. P. & W. F. STARR, Agents, St. John, N.B.

HARVEY & CO., Agents, St. Johns, NAfid.

C. SHIELDS, 2nd Vice-President and General Manager.
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JEFFREY ELEVATORS

DESIGNED TO SUIT THE CONDITIONS

We also manufacture a Complete Line ot

ELECTRIC MINE LOCOMOTIVES

COAL CUTTERS
Power Drills Screens
Crushers Conveyors, Etc.

JEFFREY LOCOMOTIVE HANDLING ORE CARS.

Columbus, Ohio, U.S.A

mies The Jeffrey Manufacturing Company .o si., New vork.

NEW
CHAIN
CATALOGUE

NOW READY

SEND
FOR COPY
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THE BABCOCK & WILCOX

WATER TUBE

STEAM...
BOILER. .

was first patented by Stephen Wilcox, in

1856. Over 3,000,000 H.P.now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book ‘‘STEaM” sent free ‘on

application.

BABCOCK & WILCOX LIMITED ENGINEERS

» AND BUILDERS.
HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANGE COMPANY'S BUILDING, Il PLAGE D’ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian Iron Works Go. Limited

MMONTREAIL Que.

BOILER

HYDRAULIC AND MILL MACHINERY
GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

ceneraese WORTHINGTON PumpPs

Meters, Btc.,, Rife Hydraulic Engines and The New York
Filter Manufacturing Company

TANKS AND
WROUGHT IRON
WORK
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Electrlc Blastmg Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powder,
Each Fuse folded separately and packed in neat paper boxes of 50 each. All
tested and warranted. Single and double strength with any length of wires.

Blasung Machines.
The strongest and most powerful machines ever made for Electric Blasting.

They are especially adapted for submarine blasting, large railroad quarrying,
and mining works.

DOUBLE STRENGIH. ™

Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 1bs., adapted for prospecting, etc.

— ' sulated Wires and Tapes, s Blasting Caps, Fuse, Etc. -

wangeaczones JAMES MACBETH & CO., 128 Maiden Lane, New York, U.S.A, ChTALOGE

Hamilton Powder Company
Manufaeturers_ »o‘f _EXplosive§

Office: 4 Hospital Street, Montreal. Branch Offices throughout Canada.

| “ WHITECROSS ™ Best English Rope
Plough Steel and Othep Grades,

Imported Promptly at Lowest Prices.

A. C. LESLIE & CO.. Canadian Agents, Montreal.

Iron_and Steel Structures for Collieries,
- o o TTEs O VOTTICries,
Metal Mines and Smelting Works.

Steel Bridges for Railways and Highways. Steel Piers and Trestles. Steel Water
Fowers and Tanks. Steel Roofs, Girders, Beams. Columns, for Buildings.

. A LARGE STOOK OF .

ROLLED STEEL BEAMS, JOISTS, GIR[]ERS, CHANNELS, ANGLES, TEES, Z BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET

Tables, giving Sizes and Strength of Rolled Beams, on application. Post Office Address, - MONTREAL.

Dominion Bridge @o., Ltd., oy .,

S

ILL AND MINING MAGHINERY

Shafting. Pulleys, Gearing, Hangers, Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car castings. Brass and Iron

castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK"“%."OTTAWA

i
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Saved $25 per Month.

A customer says:—

“We find the 100 horse power engine bought from you
very satisfactory. The saving in fuel is about $25 per
month over the engine we were running before.”

Robb Engineering Co. Ltd. ;

AMNMHERST, N.S.

WILLIAM McKAY, 19 McKenzie Crescent, Toronto.
WATSON JACK & €O0., 7 St. Helen St., Montreal,

Agents

!
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(anadian Paciic Railway

IS THE MOST DIRECT ROUTE
TO THE

‘Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

DAILY
SERVICE
BETWEEN
CTHE—

ATLANTIC

AND
PACIFIC
COANT

THROUGHOUT
THE YEAR

First-class Sleeping and Dining Cars attached to all through
trains.

Quickest route to the Yukon via the C. P, R, to Vancouver,
C. P. N, steamships to Skagway and White Pass Railway and con-

neeting steamers to Dawson,

Magnificent fleet of steamers in the inland waters of Southern
Dritish Columbia by which all important points, not connected by
rail, can be reached.

For rates, reservation of berths, ete., apply to nearest C. I’ R.
Agent or to

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

Passenger Traftic Manager,
MONTREAL.

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man.

SCHOOL of MINING

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ B S 5 % ¥ J

THE FOLLOWING COURSES ARE OFFERED

1. Turer Years’ Course POk A DIrLoMA N
(rry Mining Engineering,
(hy Analytical Chemistiy and Assaying,
2. Four Years’ Course ror A Drecrer B.Sc, 1x
Grove I,
(«) Mining Engineering,
() Chemistry and Mineralogy.
(¢) Mineralogy and Geology.
(/) Chemical Engineering,
Grove IT,
(e) Civil Engineering,
(/) Mechanical Engineering.
(g) Electrical Engineering,
Grove 111
() Biology and Public Health,
3. Cornses N CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.AL) and Master of
Arts (.\I\)
For further information see the Calendar of Queen’s University.,
4. Post-GRADUATE COURSE Fok THE DEGREE OF
Doctor of Scienee (DSe.)

For further infonnation see the Calendar of Queen’s University,
SOOO“QQCQMO“......mM“.s
Next Session begins §
October 1st, 1902. §

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I6TH.

HE SCHOOL s provided with well equipped laboratories for
the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory.  The Engineering Building will be ready
for occupation next session and the Geology and Physies Building
the following session.  The Mining Laboratory has been remodelled
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyvaniding, cte., can be studied on
a large scale.
For Calendar of the School and
further information, apply to

The Secrstary, School of Mining, Kingston, Ont.
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THE GRIFFIN

THREE ROLLER

..ORE MILL..

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all %

kinds of ores that require uniformly fine crushing by the wet process.  This Mill is a modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 30 degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its détermined
merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

- Bradley Pulverizer Co. ﬁ%%%"“
ELEELE0EEEELELEEEEEEEEEEEEEEE$SE4544648668688866
Equipments.

R A I L s For prices and particulars, also our new Catalog, write :—

NEW AND SECOND HAND | M. MITSHKUN CO.
FOR RAILWAYS, TRAMWAYS, &c. DETROIT, MICH.

WEBBER PATENT Iron
COMPRESSION | Grooved

GRIP Wheels

FOR SALE 56 Ib. STEEL RE-LAYING RAILS IN LANAI)A,
in Excellent Condition, with Fastenings, Rails Ready for Ship-
ment. Also Locomotives, Steam Shovels, and other Railway

with Patent Automatic Attacher

Used only on the

Patent

e BIGIGHET Wire Rope Tramway

required on the traction rope,

giving longer service, and

saving in repairs.

SUPERIOR TO ALL OTHERS.

THE TRENTON IRON CO.

TRENTON, N.J.

Manufacturers, Engineers and Contractors, and sole licensees in North America for the Bleichert
System. Also, Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground

Haulage, Transmission of Power, etc. D d M | f’ C
Illustrated book upon application. 0 ge g 0 .
New York Office—Cooper, Hewitt & Co., 17 Burling Slip. : TORONTO
Chicago Office—1114 Monadnock Building. CANADA




XX THE CANADIAN MINING REVIEW.

MINING SUPPLIES G

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE
BAR IRON STEEL DRILL STEEL &hofiTexctus

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE LEWIS&SON

LIMITED

HARDWARE TORONTO

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.

PLACER MINING MACHINERY OF THE ELEVATOR BUCKET TYPE.
RAILROAD WRECKING CARS AND PILE DRIVERS, CENTRIFUGAL DREDGING PUMPS.

“tz.. DYNAMITE AND EXPLOSIVES "z

... Manufacturers and Dealers in. ..

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
»#xee  NTARIO POWDER C0. Limited ™ " Kingston, Ont.

Sec.-Treas.

This School is equipped and supported entirely by the Province of

School of Practical Science, Toronty ™ orse erenaiie o

ESTABLISHED 1878. 2—MINING ENGINEERING
AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE
e s—ANALYTICAL anpD APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Engineering. Practical Instruc-
tion is given in Drawing and Surveying, and in the following
Laboratories :

1i—CHEMICAL 3—MILLING 6—ELECTRICAL
8—ASSAYING 4—STEAM 7—TESTING

s—METROLOGICAL

The School also has good collections of Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses.

FOR FULL INFORMATION SEE OALENDAR.

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARE
AT WORK IN BRITISH NOR(CH
AND BOUTH AMERICA, AFPRICA

Telegraphio Address:
LOBNITZ, RENFREW Al Code used.

« NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE WORLD"”

The New Jackson Hand Power Rock Dril

Handled and operated by ONE MAN, will accompllsh work of THREE MEN drilling with Bits and Hammers

WILL WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,

It Saves Labor,

It Saves Money.

Write for Catalogue. -

H. D. CRIPPEN wiee: 52 Broadway, New York

The Colorado Iron Works Co.
DENVER, COLO.

have purchased a controlling interest in the

Pneumatic Cyanide Process Company

aud the patents protecting said Process all over the world,

No up-to-date mine owner or manager can afford to use
the old, slow and wasteful method when he can get the
use of the Pneumatic Process at a merely nominal cost.

The Colorado Iron Works Company

are now prepared to build the best Cyanide Plants ever
erceted, and, if desired, run them for a specified time, be-
fore delivery to the purchaser.

WRITE FOR ESTIMATES OR FURTHER
INFORMATION TO

The Colorado Iron Works Co.

LeacHING TANK USED IN PNueMATIC CYANIDE PROCESS

SHOWING AIR PIPES, FILTER AND FALSE BorioM. DENVER, °°1°-
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

COable Address: - BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

Dak Leather Belting .......
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

NG BROTH

15 Bell’'s Lane
QUEBEC.

Lumber
Asbestos
Chromic Iron

Mills at River Ouelle, Lyster, Kingsburg,
Pabos, Cedar Hall.

ASBESTOS—Crude, Fibreized and Paper
Stock Hampden Mine, Thettord.

CHROMIC [RON MINE-—Black Lake.

C. L
BERGER
& SONS

9 Province Court,
BOSTON, Mass.

SUCCESSORS TO
BUFF & BERGER
SPECIALTIES:
Standard Instruments
and Appliances
for Mining, Subway,
Sewer, Tunnel,
and all kinds of
Underground Work.

SEND FOR CATALOGUE

McPherson, Glark, Gampbell & Jarvis

Barristers, Solicitors, &c.

OFFICES :
Trusts and Guarantee Building

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO,

NICKEL

The

Canadian Copper
Company

74 BROADWAY

NEW YORK

OrForRD CoPPER Co.

74 BROADWAY, NEW YORK.

Copper and Nickel Smelters

WORKS AT CONSTABLE’>s HOOK, N. J.
Opp. New Brighton, Staten Island.

Copper Ore, Mattes, or Bullion Purchased. Advances
made c¢n Consignments for Refining and Sale.

Specialty made of Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxldes for use in preparing Nicke!
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of a million acres in
Eastern Ontario, and principally within the belts con-
taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable

minerals, are issued by

The Canada Company

For list of lands and terms apply to the Corr;pany’s
Mining Inspector and Agent
ANDREW BELL, C.E, D.L.S,, Etc
ALMONTE, ONT.

OLDEST EXPERTS IN
Molybdenite,
Scheelite,
Wolframite,
Chrome Ore,
Nickel Ore,
Cobalt Ore,
Cerium, and
all Ores

e
o

\ ‘@

) .

\\&e&(
Talc, <,
. <
Mlca, \<°
Barytes, \‘?
Graphite,
Blende,
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.  BEST FICURES.
ADYANCES ON SHIPMENTS,

CORRESPONDENCE SOLICITEO.
CarLes—Blackwell, Liverpool, ABC Code, Moreing

& Neal, Mining and General Code, Licbers
Code and Mullers Code.

Leboux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample and Assay
Ores and Metals.

We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances when
desired, and the buyers of two continents pay the
highest market price, in New York Funds, cash
against our certificates.

MINES EXAMINED AND SAMPLED.
ALSO ANALYIE EVERYTHING.

! POGSON, PELOUBET & CO.
PUBLIC ACCOUNTANTS

: NEW YORK - - - 20 Broad Street

- CHICAGO - - - Marquette Building
"8r. Louts - - - Chemical Building
| BurtE - - - Hennessey Building

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Technical Academy, Aachen,
Germany.

Eighteen years’ experience in Exploratory
Work and Mining in Germany, Belgium,
FEastern and Central Canada, British Colum-
bia and the Pacific States.

EXAMINATION OF MINES.
Reports in English, French and German.

Office, So STANLEY ST. MONTREAL, CAN.

POHLEE & PARMALEE
ASSAYERS and CHEMISTS.
| Special Attention to Control and Umpire Work

Ores tested to determine the best method of treatment.

Experimental work on chemical work or processes.

General Commercial analysis. Thirty years experience.
Prices and sample sacks free on application.

1627 Champa St., Denver, Celo.

E. J. WALSH
CIVIL AND CONSULTING ENGINEER

M. Can. Soc. C.E. and

M. Can. Mining Institute.

OTTAWA CANADA.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty :

1 Examination, Prospecting and Initial
Development of Mining Properties.

ESTABLISHED 1869.
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DIREGTORY OF MINING ENGINEERS, CHEMISTS, ASSAYERS, ETG.

4

JOHN E. HARDMAN, S.B.

CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

20 years’ experience in the Mining and Reduction of
Gold, Silver, Lead and Copper.

13 years as a Specialist in Gold Mining and Milling.

JOHN B. HOBSON
CONSULTING MINING ENGINEER
Manager Con. Cariboo Hyd. Mining Co., Limited
BULLION, BRITISH COLUMBIA.

28 years’ experience in the equipment and operation
of large Hydraulic, Deep Gravel, Drift and Gold
Quartz Mines, in California and British Columbia.

Telegraphic and Cable Address:
‘“ HoesoN,” ASCHROFT, B.C.

J. B. TYRRELL
Late of the Geological Survey of Canada.
MINING ENGINEER
" YUKON,_

DAawson - - -

Telegraphic Address—Tyrrell, Dawson.
Code used—Bedford McNeil’s.

MONTREAL TESTING LLABORATORY.

MILTON L. HERSEY, M.A.Sc. (MGl

CONSULTING CHEMIST OF THE
Canapian Paciric RaiLway Company.

146 St. James Street MONTREAL

ASSAYS OF ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—Icent jer 4028, limit 24 ozs.
INSTRUCTION IN ASSAYING, Etc., to Prospect-

ors and others.

MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH

CIVIL AND MINING ENGINEER
30 Years Experience.

RAT PORTAGE - - . ONTARIO.

Undertakes the Prospecting of Mines and Mineral Lands.

Diamond Drill I_iorings made by contract for all minerals
(earthy and metalliferous), Artesian Wells and Oil Springs,
also Deep Soundings for Harbors, Rivers, Canals, Tunnels and
Bridge Foundations. Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings—Gold
Drifts tested to Ledge by the new Pneumatic and Hydraulic
lube System and the "yield ascertained—Flumes, Ditches,
Monitors and Placer Mining Plant geuerally designed and con-
structed. Properties Examined and Reported on, Assays made.

| F. HILLE
MINING ENGINEER.

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp- Bilharz system.

PORT ARTHUR, ONT.
CANADA.

J. T. DONALD

ASSAYER AND MINING GEOLOGIST.

112 St. Francois-Xavier St.,
MONTREAL.
Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, ete. Mines and Mining Pro-
perties examined and valued.

FRANK B. SMITH, B.Sc.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C. LORING

MINING

ENGINEER
No. 45 Broadway NEW YORK

Office, Room 83.

JOHN ASHWORTH
CONSULTING MINING ENGINEER
Of the firm of
ASHWORTH & MORRIS

Civil and Mining
Engineers.

Surveyors and
Valuers.

8—KING STREET—8
MANCHESTER, ENGLAND.

J. H. CHEWETT, B.A. Sc.

(Honor Graduate in Applied Science, Teronto University)

Asso. Mem. Can. Soc. C.E.
MINING ENGINEER

Consultation. Reports. Development.

87 York ST., RossiN BLock,
TORONTO.

CHAS. BRENT
MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.Sc.

MINING
ENGINEER

KINGSTON -~ B.C.

JOHN McAREE, B.A. Sec.

MINING
ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE - . ONTARIO.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports.  Development.  Installation.
Cable address, ‘* DEMORSIL, SUDRURY.”

Codes, Lieber’s and Bedford McNeil’s.

SUDBURY, ONTARIO.

WM. BLAKEMORE

MINING ENGINEER.

Consultation. Reports. Development.

Montreal.

DREDGING MACHINERY. PLANT

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.
MECHANICAL ENGINEER

FOR PuBLIC WORKS. GoLp DrEDGES.

879 DORCIIESTER STREET, MONTREAL
CANADA.
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2|M. BEATTY & SONS,

Welland, Ontario.

MANUFACTURERS OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD
MINING, Etc., of various Styles and
Sizes to Suit any Work.

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,

This table is noted for the following features which will be
of interest to Canadian millmen.

ittt MU IR

H SUSPENSION CABLEWAYS,
Less Floor Space. Saving of Water. Few'er P.arts. STONE DERRICKS, GANG STONE SAWS.
Long Feed Box. No vacant spaces on Table. No Middlings Elevator. Submarine Rock Drilling Machinery.
We are the sole Canadian manufacturers of this machine.  Catalogue and prices promptly submitted. -
Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

81 York Street THE JENGKES MAGHINE GU. 18 Victoria Sq. Contractor’s Use, &c.

TORONTO. MONTREAL. WIRE ROPE AT MARKET PRICES.
ROSSLAND and 27 LANSDOWNE ST. 194} Hollis § N

an ! Hollis St, .

GREENWOOD, B.C. SHERBROOKE, Que., CANADA. HACIFAX, N.S. AGENTS :

AR [aormea s RO & SONS

“ ACME” brand extra tensile strength for heavy work.
Sould only be used on special large wheels and drums.

The B. Greening Wire Co. Limited

HAMILTON, ONT. MONTRIEAI., QUEXE.

Triplex Power
Pump ......

Pumps for Mine Wr

We are manufacturing head- o = We illustrate in this advertise-
quarters for all classes of Pump- 'f’ 5 .. 1 N =~ ment a typical Pump for Mine
ing Machinery. We have been in C s == Work. Thisis our Triplex Power
this business for a great many Pump, fitted with tight and loose
years and have given special at- ¢ pulleys as shown in cut. Itis the
tention to the construction of regular Triplex type with the three
Mine Pumps. We are prepared to cranks 120 degrees apart; crank-
quote on Station Pumps; Pumps shaft and connecting rods are of
for bad Mine water; Pumps actu- steel; gears machine-cut from
ated by Electricity, Compressed the solid; plungers of brass and
Rir or Steam; Sinking Pumps or ail details carefully worked out.
Pumps for any special duty. This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Oat

Catalogues. Plans and Specifications
furnished on request

THE NORTHEY GO0,




21st YEAR OF PUBLICATION.

Esfablished 1882

THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERINCG JOURNAL PUBLISHED IN
THE DOMINION OF CANADA.

B. T. A. BELL, Editor and Proprietor.

Secretary. Canndian Mining Institute, cto.

Published Monthly.

(1] ‘s Butlding, Ott §
OFFICES {Winisos Huto ¥ roatrent.

VOL. XXII., No. 1.

JANUARY, 1903.

VOI.. XXII, No. 1.

The Year in Ontario.

While the year 1902 has not seen any sensational developments
in the mining industry of Ontario, there has been a large output of
both metallic and non-metallic substances, and when the statistics for
the twelve months are made up it will prcbably be found that notwith-
standing checks sustained in the production of some important materials,
the aggreyate output both in quantity and value wil! show a substantial
advance on the previous year.

Events during the past few years have demonstrated that in
metalliferous mining the principal mainstays of the industry are iron,
nickel and copper. In these articles of prime importance there has
been and continuesto be steady expansion alike in yield and productive
territory. New mines are being opened up, old ones worked more
exiensively, and processes of treatment are carrying the ores more
nearly to the stage of actual refinement than before. The yield of
precious metals has not increased during the year, but indications of
improvement are discernible.

The output of iron ore was the largest yet reached in Oniario,
amounting to about 373,000 tons, about 100,000 tons more than in
than in 1go1. The bulk of this came from the Helen mine in Mich-
ipicoten, owned by the Lake Superior Power Company. The ore is a
fair grade of hematite averaging about 53 per cent. iron, and working
well in the furnace, but not up to Bessemer quality. ‘The mines of
Hastings county and other parts of eastern Ontario, which are on a
much smaller scale, contributed about 20,000 tons to the total. Great
activity has been shown in exploring for iron ores in the northern and
north-western parts of the Province. Near Steep Rock Lake on the
Canadian Northern persistent search is being made by the diamond
drill for deposits of hematite, the presence of which is strongly inferred
from surface and geological indications, and on the line of the Port
Arthur, Duluth and Western Railway the extension into Oniario of
the Mesabi range is being carefully examined for bodies of ore. In
the township of Hutton, north of Lake Wahnapite, a body of mag-
netite has been located on an outcrop of the banded formation occur-
ring so abundantly in northern Ontario. The find is regarded as an
important one, concentration having formed a deposit of large size and
of fair quality, though the ore is silicious and not of high metallic
content, At present the region is without railway facilities.

The smelting of iron ore into pig iron is now a well-established
industry in Ontario, and the furnaces at Hamilton, Deseronto and
Midland were in full blast throughout the year, except when temporarily
interrupted for repairs or by the difficulty of obtaining coke. The
output of pig iron will be about the same as in 1go1 when it was

116,730 tons.  Steel by the open-hearth process has been madc a? the
Hamilton blas: furnace for two years or more, and during the past
season the :teel-making plant there has been doubled in capacity.
‘The Lake Superior Power Company’s Bessemer steel mill at Sault Ste.
Marie began making rails last spring, and has rolled a large tonnage.
Jevelopments have shown that Mr. Clergue finds it difficult to com-
pete with foreign-made rails, the existing tariff affording insufficient
protection to the domestic article. The blast furnaces at Sault Ste.
Marie, four in number, are not yet completed.

The transfer of the Canadian Copper Company’s mines and works
to the International Nickel Company, formed to control the nickel
business in America, was followed by the stoppage of part of the plant
and a lessened rate of production for some months of the year.
Operations have since been resumed on the old scale. ‘The low-grade
mattes produced by this company are concentrated by the Ontario
Smelting Works, and the nickel and copper contents raised to 70 or
8o per cent. The Mond Nickel Company at Victoria Mines has been
steadily at work throughout the year, the product being a Bessemerized
matte containing about 8o per cent. metal in equal proportions of
nickel and copper, and the Lake Superior Power Company's smelters
at the Gertrude naine, where is also treated ore from the Elsie, have
turned out a considerable quantity of low-grade matte. Both the
Mond and Lake Superior Companies are outside of the trust. The
total output of nickel and copper contained in the mattes of the Sud-
bury district will probably exceed that of 1go1, when it was 4,441 tons
of nickel and 4,537 tons of copper, including the copper from the
mines on the north shore of l.ake Huron. Much prospecting for
underground bodies of nickeliferous pyrrhotite by magnetic instruments
was done in the Sudbury region during the past season, chiefly on
behalf of Mr. Edison, the famous inventor. A large number of loca-
tions have been made, and it is the intention to test some of them by
the diamond drill nest Spring. The process depends upon the mag-
netic properties of pyrrhotite, but its utility remains to be demonstrated.

The copper district lying west of the nickel region is making
progress. One mine, the Rock Lake, has reached the point of shipping
concentrates. ‘The Massey and others are in the development stage.

The yield of gold and silver will not exceed that of 1901.  Most
of the older mines in northwestern Ontario have suspernded operations,
temporarily at least, including the Sultana, Mikado and Black Eagle,
formerly the Regina. Their places have been taken by the Big Master,
Elizabeth, Twentieth Century and others, but the production of the
latter group has not yet been large  In Eastern Ontario the Belmont
mine, which is maintaining its reputation for efficient and skitful man-
agemen, has been organized as a separate company, and it is proposed
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to add another 30 stamps, making 60 stamps in all  The output of
the silver mines of the Port Arthur district will be about the same as
in 1go1,

The metalliferous output of the Province for 1902 will be approx-
imately as follows :—

I'ropUCT. QUANTITY. VALUK.
Gold...... .... ce.....0unces 12,500 $212,500
Silver . . . oo . 100,000 50,000
Copper . . ... . ... tons 4,550 637,000
Nickel . ‘o 5,000 2,000,000
Ironore ............. ... ... *¢ 380,000 550,000
Zincore . . . L 950 8,000
Pigiron ... .... ... .. ' 115,000 1,650,c00

$5.107,500 °

Notg.—-The ton used 1s the statutory tou of 2,000 lbs.

Non-metallic minerals, in which Ontario is peculiarly rich, have
well maintained their output. The great salt beds of the southwestern
peninsula, which are capable of almost illimitable production, have
been drawn upon for the quantity required to supply the home market.
The yield for petroleum has for some years been slowly declining, but
towards the close of the year what gives promise of being a new field
has been opened up in the township of Raleigh in the county of Kent,
where several productive wells have been sunk, one of them being a
¢ gusher ” yielding at first about Goo barrels per day.

‘The flow of natural gas has been decreasing of recent years, export
from the Essex field to Detroit having been suspended a year ago by
the Ontario Government. The Welland field is still producing a con-
siderable quantity of gas, most of which is pipe¢ across the boundary
to Buffalo. The reservoir which was struck in the Trenton rocks of
the northern part of Bruce county has not been largely exploited
during the past year.

The corundum deposits of Renfrew and Hastings are being worked
by the Canada Corundum Company and the Ontario Corundum Com-
pany. ‘Tue former is producing grain corundum of high quality in all
the required sizes, while the latter is exporting the cobbed rock to the
States for treatment.

The Canadian Goldfields at Deloro are still tnrning out large
quantities of white arsenic, and the Atlas Arsenic Works adjoining are
preparing to produce the samne article. ‘The projected combination
which was to control the arsenic businessin Ontario has fallen throngh,
and there seems to have been a hitch in the arrangements for procuring
a bounty on the product from the Governments of the Dominion and
Province.

Other products such as mica, graphite, talc, gypsum and felspar
have been mined on about the usual scale. There has been a good
demand for iron pyrites, and more of this mineral was raised than in
1gor.

Production of materials for construction has been going on apace.
Brick, stone and lime are in demand, for building has been brisk.
These articles account for a very large proportion of the value of the
non-metallic production in Ontario. Other clay products, such as
pottery, drain tile, etc , have been manufactured in the usual quantities.
The Portland cement industry has been making greatstrides. In 1go:
the output, which was the largest up to that time, was 350,660 barrels,
the output of four factories. Last year eight factories were in opera-
tionand the production was materially increased. The county of Grey
15 the present headquarters of the cement industry, there being four
factories in and about Owen Sound, and one—the largest in Canada
—at Durham. Natural rock or hydraulic cement is also made at four
establishments. The increase in the consumption of cement has been
extraordinary, and it seems likely that this article will displace iron and
wood for a large variety of uses.

Including metallic and non-metailic substances, the mineral pro-
duction of Ontario in 1go2 will be iittle if at all short of $12,000,000.

Mining in Nova Scotia During the Year 1902,

As heretofore, coal mining has occupied the principal position.
A general increase has been shown, all the mining districts effecting
larger sales than during the previous year. The total production was
about 4,500,000 tons. The largest item of increase was in the con-
sumption by the Dominion Iron and Steel Company, which may now
be said to be in full blast, as far as the production of pig iron billets,
etc. Itis proposed to complete the rail mill to meet home require-
ments and to make structural forms. The scarcity of coal in the
United States has called for about 100,000 tons of coal in addition to
the regular requirements of the gas works at Boston, Shipments to
New Brunswick, Prince Edward Island, and Newfoundiand remained
practically unchanged. Some 50,000 tons were shipped to European
ports, but the growth of this trade is necessarily slow.

The operations of the Dominion Coal Company have continued
to expand and the utmost efforts of the managers are taxed to keep
Gevelopment work ahead of the regular mining requirements. ‘T'he
collieries have been maintained in a high state of efficiency, and addi-
tions have been made to their equipment. The skill with which these
efforts have been dirécted may be realized from the fact that the
Reserve mine, at one time pronounced on its last legs, last year pro-
duced over 800,000 tons. Their big Dominion No. 2 Colliery will
shortly be in a position to redeem the promise of being the largest
single coal producing shaft in the world. The following comparative
statement shewing the output of the collieries operated by this large
enterprise during 1901 and 19oz will be of interest :—

Colliery, 1901. 1902,
Dominion No, I....... ........... 641,543 697,241
Dominion No. II. 23,635 377,340
Dominion No. III....... 308,964 397,533
Dominios No. IV ................ 8,341  ......
Caledonia............. voeuun... . 640,688 689,232
Reserve. . ... e e 730,378 801,945
International . .............. .... 208,234 210,876

Totals........... . 2,561,783 3,174,227 tons

or a gain over the previous year amounting to 612,444 tons.

The Nova Scotia Steel and Coal Company have turned their
attention to a large extent of coal standing in pillars in the old work-
ings, and are successfully mining them. They are pushing their two
new mines, and expect next summer to reach an output of ovcr half a
million tons. Their new shipping facilities will permit of quick despatch.
At New Campbellton and Port Morien a steady business has been
carried on.

In Inverness County the Inverness & Richmond Collieries & Ry.
Co’s road has been put in full operation, and their mines at Broad Cove
are producing regularly. The Port Hood Colliery has worked steadily
during the summer. The Broad Cove coal is shipped at an excellent
pier near Port Hastings, while the latter is shipped at a pier a few
yards from the mine. At Mabou an American company has sunk
stopes into the submarine coal and commenced systematic development
work. A railway has been constructed from the mine about five miles
to a shipping point in Mabou Harbor, It is proposed to continue this
road to a junction with the Inverness Railway and Coal Company's
line, and to continue thence by J.ake Ainslie and Whycocomagh to
Orangedale on the Intercolonial Railway. The output of the county
was about 100,000 tons divided between Broad Cove and Port Hood.
These mines should command a good share of the trade of the Gulf of
St. Lawrence, and will ultimately save in the development of the iron,
copper and lead ores of the northern section of Cape Breton.

In Pictou County the Marsh Colliery of the Nova Scotia Steel
and Coal Company has been worked regularly, all its product going
directly to the Steel Works at Trenton. The other mines lhave con-
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tinued their regular outputs, and have contributed to the trade up the
St. Lawrence now expanded to over a miliion and a quarter of tons,
During the fall a large drill, purchased by the Government of Nova
Scotia, has been started to prove the district lying between New Glas.
gow and Pictou. If the hope s realized that there exists in this section
beds of coal, it will undoubtedly extend over many square miles in the
Counties of Pictou, Colchester and Cumberland.

A comparison of the output and shipments of the Acadia Com-
pany with 1g9o1 shows :—

1901. 1902.
Coal raised. .............. ....... 270,253 319,123
Coalsold.................... .. 230,567 278,838
Cokemade................. ...... 11,738 7,411
Cokesold.............coovvvnn 11,736 7,411

The returns from the adjoining company, the Intercolonial Com-
pany, also show an important increase, the returns by Provinces shew-
ing disposals as follows :—

To 1901. 1902.
Nova Scotia,...........oooovvn oun, 75949 86,083
New Brunswick. . .. ........ .. .. 17,883 9,941
P.E Island......... ......... . .. 10,957 20,502
Quebec...... ... Ll 64,382 74,893
Ontario .. C e e e 930
Coke ovens......... ... .......... 9,398 8,108
Colliery employees.................. 3 615 4,018
Colliery engines...... .............. 15,270 15,762
United States.................... . ... 430

Total disposals.......... 197,957 220,367 tons.

The total raised at the Drummond collieries amounted to 216,-
180 tons and the shipments by rail and water 191,560 tons. The
company also made 4,685 tons coke.

In Cumberland County the output of the Springhill mines was
nearly 500,000 tons, a large shipment being made to United States
ports  The explorations conducted by Mr. Fletcher of the Geological
Survey having shown the western extension of the seams worked at
Springhill, and boring operati:‘ns are contemplated to prove their pre-
sence about six miles west of springhill. Mining was continued at the
Joggins, and at the small mines in the district extending from Maccan
to the River Hebert. The disposals of the Cumberland Railway and
Coal Co. were :—

ToNova Scoti.........covvvvieeniie.... 103,339
New Brunswick.....c.coiiieiiiniiiinnnnn ot 171,602
Quebec. ... ..ot i e 48,733
United States.............. ..., 152,123

Or a total of 432,797 tons
compared with a total of 341,876 tons in 1901,

Iron mining has shown little progress in Nova Scotia, the total
production being about 20,000 tons by the Nova Scotia Steel and Coal
Company. Bell Island, Newfoundland, contributed nearly 500,000
tons to meet the wants of the Sydney and Ferrona furnaces, including
a few cargoes of high-grade foreign ores. The Dominion Iron and
Steel Company have practically completed their original plant, and are
now increasing their oven plant. In all probability two more blast
furnaces will shortly be added. The Nova Scotia Steel and Coaj
Company are steadily pushing the construction of their steel and iron
plant at Sydney Mines. To meet the needs of the blast (nrnaces, etc.,
last year about 450,000 tons of coke were made for a production of
about 220,000 tons of pig iron.

At the Londonderry Furnaces, Colchester County, a revival has
taken place. This plant has passed into the hands of the Messrs,
Drummond and other Montreal capitalists, who are engaged in putting
the plant in order and in reopening the mines. When in operation
these works will call for considerable amounts of fuel from Pictou and
Springhill coal mines.

The extent of the Nictaux iron ore fields has been enlarged by

further prospecting, and it is reported that arrangements are completed
for shipping ore from the Arisaig district to the Sydney furnaces.

The gold production of Nova Scotia continues lamentably small,
being 29,000 ounces, compared with 31,000 ouncesin rgor. The
Richardson, Caribou, Sherbrook, Waverley, and brookfield districts
continued working steadily with satisfactory results. Other districts
continued dull and few discoveries of promising veins have been
reported.

The future of gold mining in this Province seems bound up in the
development of its low-grade propositions. There is, however, a dis.
inclination on the part of those locally interested in goid mining to
incur the expense necessary to develop a low-grade property to such a
point as will interest capitalists. Low-grade properties tested and
developed to show large bodies of average values are readily saleable,
but unless enough has been spent to warrant a purchaser to make the
necessary large scale tests they will not be looked at.

The shipments of gypsum were about 180,000 tons, showing an
increase over those of the preceding year. They were from the Wind.
sor district, which by tugs and barges is in easy communication with
United States ports via the Bay of Fundy.

The limestone quarries yielded as far as can be learned about
263,000 tons, the greater part coming from the deposits at St. George’s
River, Marble Mountain and Brookfield for the purposes of the blast
furnaces. Small quantities of barytes, manganese, moulding sand, etc.,
were reported as having been extracted. The stone quarries and brick
yards were kept employed steadily during the summer, but, it is to be
regretted, there appears to be no way of arriving at the extent and
value of their production.

Southern British Columbia in 1902.*%

The greater part of the mineral product of British Columbia con-
tinues to be derived from the southern part, and particularly the south-
eastern part of the Province. In the north the output is entirely
alluvial gold, as yet, and although the aggregate amount is important
the writer is not particularly acquainted with these northern fields, and
therefore makes only this passing reference to them. Atlin and Cariboo
are the two important districts; from recent reperts it would appear
that tle largest producing mines have no. met with any pronounced
success during the year.

In order to review briefly the industry of the southern portions of
the Province, it may be well to consider the output according to its
nature. The chief products of the year have been, as before: (a)
silver-lead ores, (b) gold-copper ores, (c) gold milling ores, (d) coal
and coke.

The silver-lead industry seems as though smitten by a plague.
This is the result of very low prices and a distant market for its lead.
Although we have the advantage of ample local smelting facilities, the
fact that the Canadian market for lead is very limited, and that the
American is not open to us, forces the bulk of our lead products to
far-off and low-priced markets at great cost. Consequently, only those
mines whose orc is rich in silver can continue to operate.

In East Kootenay, the St. Eugene, capable of an output of 3,000
tons of 65 per cent. lead concentrate monthly, has been idle through-
out the year. The North Star has produced sparingly, and practically
only enough to meet the expenses of development. The Paradise, the
only mine in the Province having considerable amounts of carbonate
of lead, is also low-grade in silver, and has shipped very little during
the year. Here, again, development only is being done in hope of
better times.

* By S. S. Fowler, S.B., Nelson, in the Zngincering and Mining Jonrnal,
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In the Slocan District of West Kootenay, fantous for the high
ratio of its silver 10 lead, the numbe r of operating properties has con-
tinued about as in previous years, and the output of ore and concen-
trates will be about 26,000 tons, approximately the same as for 19o1.
It must be stated, however, that this figure is maintained Ly the con-
siderable output of dry silver ores, and the actual tonnage ot lead will
probably be shown to be much less than that of the previous year,
while both lead and sitver will not tear comparison with the outp.. of
the banner years of 1897 and 1898. 'The chief producers of the year,
as to tonnage, have been, Whitewater, Rambler-Cariboo, Payne,
Enterprise, Arlington and Bosun, and these, with some 25 or 30 others,
which have produced during 1902, are employing at the close of the
year prabably not over yoo men. Such are the straits in which ali
manner of adverse external conditions have placed a large number of
excellent properties,

‘T'he only other silver-lead district is that of Lardeau, which has
not yet reached astage of large production, owing, until recentiy, to
its inaccessibility. I.ike the Slocan, its lead ores are high-grade in
silver, and it suffers from the same adverse circumstances. The chief
mines are the Nettie 1., Silver Cup and Triune,

A determined effort is now being made by the lead producers to
secure such changes in the Canadian Customs tariff as will conserve
the entire Canadian market for Canadian lead. Under the present
tariff, and because of the absence of corroding works, it is possible for
the refiner to dispose in Canada of ounly such lead as is used in the
metallic form. ‘This amounts to only 3,000 or 4,000 tons per annum.
All lead mined in British Columbia is bought by the smelter according
to the English price, and after deducting the costs of freight on the
bullion and marketing charges, the miner now receives a miserable
pittance—about $1.35 per 100 Ibs.—for his product

The gold-copper districts continue to be Rossland and the
Boundaryregion. Rossland in 1go2 turned out approximately 350,000
tons (an increase of about go,000 over 1go1), all of which is smelted
either at Trail, B.C,, or Northport, Washington. The camp has been
has been free from any labor disturbances, which so much interfered
with its output in 1901 ; and in spite of some distrust as to the result
of ‘““manipulation ” in the shares of some of its mines m London, 1t
appears to have entered on a period of permanent, if moderate, pros-
perity and progress. Aside from the large amounts of high-
grade material which go direct 10 thz smelters, Rossland’s mines hold
much larger grantities of low-grace ores, which are doubtless amenable
to a preliminary concentration, and much thought is now being directed
to the dressing of these ores, with success in sight. The great bulk of
the tonrage of the vcar has come from the Le Roi No. 1, Le Roi No.
2, Centre Star and War Eagle. No. 2 declared a dividend in May
lasi, but No. 1, although it has published large operating profits for
several months past, appears to have devoted its earnings to cancella.
tion of debts.

‘The Boundary District continues to uncover astonishing bodies of
very low-grade smelting ores. The ores are, and will be for a long
time to come, won by quarrying, and, being self-fluxing, are cheaply
smelted (in the ratio of about 25 tons of ore into 1 of matte), at three
plants, all within a few miles of the mines. The tonnage smelted in
each furnace daily runs from 350 to 423, and the resulting matte is
converted {to blister copper) at one of the smelting plants. Thus, with
the assistance of the most economical exploitation, these extremely
low-grade ores are turmned to profitable account. Although no new
producers have been added to the list, the old ones have materially
increased their output, and it is probable that there will have been
nearly 5oo,000 tons smelted during 19o2. Along with the other
smelters of the Province, those of the Boundary suffered from shortage

of coke supplies, and one of them was handicapped severely by a lack
of water-power. ‘These retarding factors kept the tonnage much lower
than it might have been, but during the coming year the tonnage will
piobably be largely increased, and the costs decreased, by the use of
the power of the Kettle River, generated at Cascade, where the Cas-
cade Water Power and Light Company, Limited, has recently com-
pleted the installation of an extensive electric equipment, with
transmission lines to P'hoenix, the center of the chief mines.

The important mines of the year are the Snowshoe, the B, C,,
Knob Hill and Old Ironsides, all near Phoenix; and the Mother Lode
and Sunset, west of Greenwood,  Beside these the Emma for several
months past has been putting out daily over 100 tons of iron flux
which is used by the smelters at I'rail and Nelson.

The gold-milling ores of the Province are, apparently, not very
abundant. They are fdund chiefly in the Nelson District, and the Ymir
Mine continues to be the chief producer, having crushed about go,000
tons of profitable ore during the year. At the Ymir mill about 6o per
cent of the gold is amalgamable, although 7 per cent of concentrate is
produced, carrying 2o per cent of lead, besides much zinc and iron
sulphides. The Arlington, of Erie; the Willcox, of Ymir, and the
Poorman, near Nelson, help to make a respectable total for the year.
Another important mine of this class is the Cariboo, at Camp McKinney,
Yale District, which has been a steady and profitable property tor
cight years or more, The free-milling ores at Fairview, Yale Diztrict,
have not as yet proved of any importance, although it seems probable
that one or two properties may yet turn out to be valuable.

A portion of the Lardeau District, a few miles from the head of
Arrow Lake, West Kootenay, has been the scene of a good deal of
activity in the development of free-milling quartz, of which there
appears to be extensive bodies. Thus far, however, little has been
accomplished in actual outpaut,

The Similkameen River portion of Yaie District is stiti without
railway communication, and its several ¢xcellent copper-gold properties
are therefore unable to produce.

On Vancouver Island several discoveries of copper pyrite of low-
grade in gold, but comparatively high in copper, have been made, and
they are developing favorably. On the east side of the island the
Lenora and Tyee are important mines, and are now possessed of
smelting facilities. ‘I'ie coming year will probably see a large pro-
duction of copper from this district.

The «oal measures of British Columbia are a source of much
wealth to the Province. The mines of Vancouvver Island continue, as
they have for many years. to produce largely, "nainly for export, The
other producing mines are those of the Crow’s Nest Pass Coal Com-
pany, in the southeastern corner of the Province. One of the com-
pany’s mines suffered from a disastrous explosion in the early pan of
the year, and this was immediately followed by a prolonged strike of
the employees. Agreement was finally reached in August, and, except
during some minor labor disturbances, the several openings have since
been outputting largely. The cessation of output seriously affected
the operations of five smelters, and, through them, the whole community.
Crow’s Nest coke is exported in large quantity to Montana, and this
demand, together with that of the local smelters, as well as the demand
for coal for steam and other general fuel purposes, is causing a rapidly
increasing yield from the mines. Now, putting aside the material
phases of the mineral industry of Southern British Columbia during
1902, if we shut our ears to the noise of alarmists, on the one hand,
and the boasting of optimists on the other, we shall perceive three
dominant notes.  First, we shall realize that the prospectors are feeling
severely the effects of the check in the flow of mining capital to the
Province, as indicated by the fact that few, if any, properties of im-
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portance have been added to the list of mines during the year, Second
we see tiat'the mining community, forced to live on its income, has
made a decided advance in the economies of production, which will
be of beuefit as long as the industry is permitted to exist.  Thirdly, we
observe that not only has nothing been done by the Government to
imp-ove the conditions under which mining is conducted, but during
the last session of the legislature further responsibilities were placed
on tho .e who operate mines, with a resultant increasing tendency to
keep vack capital, and an increased risk to that already invested.

Although the returns which will be published by the Minister of
Mines will probably show a fairly well maintained output, it is
significant of the burdens which the industry has to bear that the
published dividends of the year are pitifully small in proportion to the
aggregate value of the output of metals. It is to be observed not
only that our home markets for base metals are as far away as they
well can be; and further, that the costs < labor and all supplies, ex-
cept timber, are very great. If, threfore, the Province is to derive
any permanert benefit from its hcuntiful mineral resources, the in-
dustry and the capital invested in . must be zfiorded every encourage-
ment, and given every possible assistance, in its endeavor to sustain
itself,

Lead Refining at Trail, 8.C.

As evidencing the fact that the lead industry in Canadais keeping
pace with the present era of progressive prosperity, it is interesting to
note that, for the first time in history, the Canadian manufacturers of
lead products are using a raw material which has not only been mined
in Canada, but has been smelted and refined in this country as well.
That is, after the ore is smelted, the gold, silver and impurities in the
resulting bullion are separated, leaving commercial pig lead g9 999
per cent. pure, and ready for the manufacturer to convert it into lead
pipes, siicet lead, shot, white lead and materials of paint generally,

Canadian smelters have been dependent, heretofore, upon the
American Smelting and Refining Trust, which not only regulated the
production and price of lead, but practically stifled the Britisix Columhiz
industry, by refusing to purchase our ores.

Canadian bullion was sold to Unitcd States refiners, who refined
it in bond for export to foreign countries. But under the United
States tariff, it is necessary for the refiner to expor: only go per cent.
of the resulting pig lead. For this, however, he receives the London
quotation of, say, $50 per ton, although at this writing it is very much
lower, while the remaining 10 per cent. he may retain free ot duty and
sell at the United States protected price of $82.50 per ton. Then,
also, he saves the express and marketing chargeson the gold and silver
values, which a Canadian refinery distant from commercial centres
would have to pay. Thus, the United States refiner can market
Canadian lead at $53.25, saving also the expressage and marketing
charges, while the Canadian refiner can realize only the London quota-
tion on his own product. To partially offset this disadvantage, the
Canadian Government has granted a bounty on lead refined in Canada,
to the extent of $g per ton the first year, $4 the second, $3 the third,
and so on, but it is readlly apparent that such a bounty is inadequate
to place a Canadian refinery at an equal advantage with one in the
United States However, the action of the Government has been
instrumental in enabling Canadian capitalists to take the initiative in a
method of refining, which will be a pronounced factor in the encour-
agement of lead mining.

When the Canadian Smelting Works, in tie little city of Trail,
British Columbia (which is the largest lead reduction plant in the
Dominion), determined to erect a refinery, a totally new process of

separating the bullion contents was experimented with, and proved
successful, It is styled the Betts Electrolytic process, and is the result
of continued experiments on the part of Anson G. Betts, of Lansing-
burg, N,Y.

For many years experiments have been in progress, with the hope
of eliminating the fire process in the separation of the values and
impurities in lead bullion, This process is hard on those engaged in
the work, and the dangerous lead fumes make it impossible for men to
continue their vocation longer than three or four years, lead poisoning
invariably resulting. German and American chemists endeavored to
present a new method, but without success, until it became the prev-
alent opinion of electro-metallurgists that it was impossible to form
solid lead by electrolysis. A spcngy lead was the nearest approach,
until Mr. Betts overcame all obstacles by his new process. As a result,
the Trail refinery is producing the first electrolytic lead, on a commer-
cial scale, in the world.

The Bettsprocess involves the dissolution of the lead in the bullion,
or anode, and its precipitation upon z steel plate, or cathode, by elec-
trolysis. Electrolysis may be defined as the course of chemical changes
induced by the passage of a current of electricity through a chemical
compound, in solution, The solutior, or electrolyte, with the aid of
the current, dissolves the lead in the anode and transfers it to the steel
plate, leaving the impurities behind as a slime.

The plant consists of «8 cec - vats, well joined, and lined with
rubber composition. They are in tour rows, seven to a row, and so
placed that each vat is three inches lower than the onic ahove, in order
to permit of the better circulation of the solution. The currem is
furnished by two dynamos, running in parallel, generating 2,000
amperes each, and conveyed to the vats by means of large copper bars.
The vats are connected in series, so that the curtent passes from the
first on through the twenty-eight, entering the solution in each v-».
through the anode and passing out through the cathode. To make
the matter clearer, it may be well to state that the electrode by which
the current enters the electrolyte is called an anode, and in this case is
the base bullion, and that by which it leaves the electrolyte is called a
cathode, which in this case is the steel plate.

After the lead ore is treated at the smelter, the resulting bullion,
instead of being cast into bars, as it runs from the furnace, is moulded
into anodes, 30 x 40 inches, and an inch in thickness. It is made into
this form in order to provide a larger surface for the action of the acid.
These anodes weigh about 350 pounds, and contain, approximately, 3
per cent. of impurities, consisting of arsenic, antimony, iron, zinc, silver,
gold, bismuth and cadmium. They are carried on a runway and
lowered so as to hang perpendicularly in the elecrolyte, which is a
solution of lead salt, Twenty-two of these anodes are thus suspended,
with asteel plate or cathode placed in like manner, between the anodes,
at an equal distance of two inches. The selective action of the elec-
trolyte dissolves the lead in the anode, and the current of electricity
transfess it to the cathode, leaving the foreign substances in place on
a mere skeleton or sheet of lead, which remains. The process by which
the twenty-two auodes in each vat are dissolved requires about eight
days, and in order that the action may be equal on the entire surface
of each anode, the electrolyte is kept circulating from one vat to the
other, and from the last vat it flows into a collecting tank, whence it
is pumped back into each row, thereby maintaining a constant circula-
tion of the solution. When the anodes are about spent,’or eaten away
by the action of the current, the cathodes are hoisted from the vats
and a sheet of lead, 99.999 per cent. pure, is stripped from the stecl
plate and recast into bars, ready for shipment to the manufacturer of
lead products. The anodes are then transferred to a separate vat,
where the impurities, which have remained as a muddy slime, are
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LEAD REFINI

G AT TRAILL, B.C

Iead Refinery at Trail, B.C., showing, on the right, lead bullion ready for the vats, and, on the left, pure commercial pig lead.

Vat Room of the new Lead Refinery of the Canadian Smelting Works at Trail, B.C.
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Dynamo Room of the new Lead Refining Plant at Trail, B.C.

washed from the skeleton sheets of lead, which sheets are recast into
anodes, to undergo the same process of refining.  About 135 per cent.
of the original anode remains unspent when the slimes are removed.
The impurities. or slimes, are of such a nature that they cannot be
cconomically trexted on a small scale at Trail, and for the present are
being dried, boxed and shipped to the States, where the values are
separated and marketed.

The solution used as an clectrolyte contains lead fluosilisate and
fluostlicic acid. It is prepared at the works by the simple solution of
quartz in hydrofluoric acid, with the subsequent addition of lead car-
bonate or white lead.  The white lead dissolves, with effervescence, to
lead fluosilicate.  This solution answers very well for an electrolyie, for
the lead fluosilicate is very soluble in water.  The salt does not crys-
tallize on the sides of the tanks and the solution has a0 odour, nor is at
otherwise disagreeable.

The “T'rail plant was erected on merely an experimental scale, and
will be increased immediately.  Its present capacity is seven tons per
day.

The process is bound, eventually to replace the Parker process of
desilverizing with zinc, on account of the greater economy possibie in
the cost of working, and the completeness of the recovery of the metal
values. in much the same way that the Parker process has supplanted

the Pattison process.

Imports of Mining Machinery.

‘The imports of {rce mining and smelting machinery during the
month of November amounied to $56,292, of which $353,270 came
from the United States. Dutiable mining machinery of a value of
$9,395 was also brought in, bringing the total for the month up to
$635,687. ‘The total value of the imports for tie eleven months, cx-
clusive of diamond drills, amounted to $803.097.

The Walker Mining Co.

Just as we ¢o to press we have received a copy of the prospectus
of the Walker Mining Company which is offeing in New York a bond
ixsue amounting to $jc00.000. The company, which has been pro-
moted by Mr. W. H. Walker, an Ottawa barrister, has been formed
with an authorised capital of $1,1235,000, in $100 shares. 10 acquire
and work about 2.000 acres of graphite lands in the township of
Buckingham, Otiawa county, Province of Quebec.  This property bas
had a notoriously disastrous career and we should imagineauite a million
dollars of British and Canadian capital bave been sunk upon its exploit-
ation during the past twent; years. It is not, however. our intention
to comment upon this enterprise in this number of the Review further
than to say that while the property has undeniably some merit, the
milling and concentrating plant is faulty and will require to be com-
pletely overhauled. while beiter business methods must be adopted by
the management if the new enterprise is to be made what we all
wish it to be- -a commercial success.  In our next Review we may
have something further to say about this prospectus.

Canadian Mining Institute.

Arrangements are well advances for the annual meetings of the
Institute to be held at Montreal 01 4th, sth and 6th of March next.
The syllabus of papers is as usual a large one, cmbracing many topics
of interest to Canadian minc managers and mining engincers.

Early in April the Institute will hold a meeting at Victona, B.C.,
in conjunction with the B.C. Mine Owner's Association, and in August,
in conjunction with the Lake Superior Mining Institute, an important
scries of mectings and excursions will be held at Sault Ste. Marie.

It is gratifying o learn that there has beea a large increasc in the
membership of the Institute during the pas® year.
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The Royalty Tax in B.C.

The Rossland Board of ‘Frade has passed a resolution memorial-
izing the Government of Biitish Columbia to abolish the two per cent.
mineral tax on account of the particularly burdensome restrictions
which it imposes upon the production of low grade ores. The Reso-
lution recites as follows : —* It differs from all ordinary forms of tax-
ation in having a peculiarly repressive effect on the mining industry.
‘This effect is not apparent on its face and is not measured by the
amounts paid under it. It is nothing less than the stoppage or limit-
ation of most new enterprises for the mining and treatment of low
grade ores.  Universal experience proves that the industry never be-
comes permanent umtil these ores are utilized, and any bar to this is
fatal.

“‘The reason for this effect is that in going to ore of lower grade
with a smaller margin of profit, the tax scizes a greater and greater
percentage of the net profits.  “T'o illustrate on Rossland ores:—

HIGH GRADE SMELTING ORE.

Assume grossvalue of ... ..ol iea e, 16 oo
Cost of freightand smelting .......... .......... 6 00
Amount received by mine... ...l f10 oo
Cost of mining and development....... ..... . &850
Netprofit... .o viiiiitiiiiiiies eeiieas £5 50

“The two per cent. tax figured on the above $10 is a
cent. tax which amounts to 3.6 per cent. of the net profit.
LOWER GRADE SMELTING ORE.

20 per

Assume grossvalte of oo ooeiiiiiii i iiiiii e $12 o0
Cost of freightand smelting. .. .................. 6 oo
Amount received by mine .............. ... $6 oo
Cost of mining aud development......... ....... 4 50
Netprofit.......... ... . ... .. 150

“The two per cent. tax figured on the above $6 is now 12 cents
or § o per cent. of the net profit.
HIGH GRADE MILLING ORE.

Assume grossvalue of..... ... ... ...
Cost of milling and smcllmg concentrates with
1ailings JOSS.. . ciiiiiii ittt 4 00
Amount received by mine...........iiia... 3 oo
Cost of mining and developuient on larger sca’e... §£3 50
Netprofiti... coveveiiiiiiiiiniiieenennns o so

“The two per cent. tax figured on the above $3 is cight cents or
16 per cent. of the net profits.

LOW GRADE MILLING ORE.

Assume grossvalucof. ... il $6 oo
Cost of miilling and smelting concentrates with
1ATHNES JOSS. o viiie ittt et aae 325
Amount received by mine ..., . £2 75
Cost of mining on hr;,cr scale, (ore bodxcs alrcad\
developed) .. L .. .. 2 50
Netprofilceevivievian cviieit © iiinen $0 25

*The two per cent. tax figured on the above $2.73 is 3.5 per
cent. or 22 per cent. of the net profits.

* It is ncedless to say that business enterprises cannot stand the
confiscation of such large percentages of their profits. Itis practically
impossible to reform the tax so as to prevent this peculiar effect, and
there 1s no escape from the two alternatives—cither to suffer this eficct
or to abolish the tax.

“The low grade resources of Brtish Columbia are practically
unlimited, and this tax has long been the chief barrier to their devel-
cpment.  The vast quantities known to exist in the Rossland ore de-
posits cannot be utilized until this bar to investors is removed. The
Rossland Board of Trade desires to press this policy, not only for the
benefits to its awn district, but on the ground of the general relief
which will be afforded to all the mining districts of the Province.”

CORRESPONDENCE.

The Question of Free Toal. .

2o the Editor,
THE CaxapiaN MiNING REeviEw,

The opponents of reciprocity in free coal between Canada and the
United States have not been slow to point out that the recent legisla-
tion at Washington is only a temporary expedient, devised to allay
excitement in the States and to tide the poiiticians over a difficulty, and
they are urging that on that accouat it should be entirely disregarded by
Caunadians. Even the 1east infurmed among Canadian newspapers have
fallen into this sophistical line of agreement and have done their best to
pooh pooh any suggestion which would lead to reciprocal action on the
part of our Government. Undoubtedly this is a short-sighted view,
although it would be as great a :istake to rush to the other extreme
and to conclude that the actiod recently taken wil) be confirmed after
the expiration of the twelve months now contemplated. We believe
that the safe and wise position for the Canadian Guvernmeist to take is
that this action of the United States Government, from whatever motive
it may spring, furnishes an opportunity which we have been seeking for
To test the possibility of establishing a permanent agreement
We propose to

years.
between the two countries for reciprocity in free coal.
show that Canada has everything to gain and nothing to lose by accepting
the challenge which has been thrown down, that if we take our friends
at their word and pass similar legislation at Ottawa during the conung
session it cannot have a prejudicial effect upon any branch of Canadian
industries during 1903, and that we should be in a far stronger position
if we were driven to abandon this reciprocal actiosn: by the retrocession
of the American Government from the position they have just taken up
than if we had not received their legislative overtures in the spirit in
which we have a right to suppose they were intended.  To question the
“bona fides" of a friendly Government and refuse to follow their lead
although we have profussed to seek it for years, ic to shut the door upon
wnutual agreaments and to perpetuate the coal tax which Canadian con-
sumers have paid, as we believe unnecessarily, for so long.

Let us examine the advantages and disadvantages of « reciprocal
free coal agreement with the U. S. Government. It is obvious that in
no instance could such an agrecment work to the disadvantage of the
consumer in any part of Canada as it would simply enable him to follow
the natural law of purchasing his fucl in the cheapest market, whether
Canadian or forcign. Ve are therefore confined to a consideration of
the possible effect upon the producer in whose interest alone the present
protective tariff exists. Now in this connection, what are the facts?
‘There are only two coal nroducing districts in the Dominion of Canada,
the one bordering on the Atantic and the other on the Pacific.  To
deal with the latter first.  The production at the Coast Collicries during
1902 was 1.200,0co tous, of which approximately 700,000 tons were
exported, to the U. S, mainly to San Fraucisco, in spite of the existing
duty. In the Crows Nest Pass the production of coal {or the year was
425.000 tons of which more than one half was exported to the Siates,
cither as coal or coke, this again in spite of the duty. These figures are
sufficient to indicate that local conditions prevail to such an extent that
in the west Canadian coal is indispensable to our neighbours south of
the line, and that the effect of removing the duty would be vastly to
increase our market.  Incidentally it may be mentioned that Mr. J. I.
Hill, who has a large an interest in British Columbia coal mines, was
one of the first to place himself on record in favour of frec coal, and in
this conncction we should point out how greatly it would benefit the
coast collieries, which have during the past two years felt very keenly
the competition of crude oil for fuel purposes. It will be within the
recollection cf our readers, how, in his last unuual report, Mr. S. M.
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Robins, the general manager of the New Vancouser Coal Co,, antici
pated the extinction of his Amer’can export trade in consequence of the
ccmpetition of oil.  Nothing could be ciearer then than that the
removal of the duty would have a momentous effect upon the future of
the coast mines.

Coming to Nova Scotia, the situation is different, because there is
a common market within reach of the Canadian mines and of those
operating in Pennsylvania, the possession of which is practically
dominated by the question of tariff, or no tariff.  From 1892 for several
years the Dominion Coal Co. were fighting for free coal into the States.
It is not necessary now to recapitulate the very voluminous and forcible
arguments put forward by Mr. Whitney, and supported by all the ch'ef
officials of his company at that time. It is no exaggeration to say that
according to their statement of the case, which lics before us as we
wnite, the future success of their gigantic enterprise was dependent on
their securing this measute.

It is a matter of history how, at the last moment, their project was
frustrated in the Senate and their prospect of getting free coal received
its quictus with the downiall of the Cleveland administration,  If free
coal was so desivable in 1892 and 1893 as to be almost a necessity for
the survival of Nova Scotia mining, have the conditions since then
changed so much that it is no longer desirable?  Or, 10 what extent
have the conditions modified the desirability?  The one important
factur which is caasing Nova Scotia producers at the momeat to luvk
shyly upon any reciprocal action upon the part of the Canadian Govern-
ment is that they are overwhelmed with orders, are unable to supply the
present demand, and therefore, quite naturally, do not appreciate the
nzeessity for securing any new markets.  This is a delightful state of
thigs, and one which, if its permanence could be guaranteed, might be
extremely satisfactory to the various coal companies, but unless all
history is to be belied, the present abnormal demand will before long
begin to slacken with the inevitable consequences of reduced selling
prices and reduced wages, and unless we are very much mistaken, in
less than two years the question of a market for 1,000,000 tons of Nova
Scatia coal a year will be a matter of weighty consideration.
owners may be under the impression that the present boom will last,
but the only possible justification for this line of argument would be
found in the fact that the natural development of our awn country is so
great that the coal producers have not yet overtaken it, and also that it
will continue to furnish them with all the market they require. We
A study of the
distribution of coal ouiput from Nova Scotia for 1902, shows that
800,000 tons have been sent to the United States and 20,000 tons to
Europe. No one who has studied the question believes that in a
depressed time of trade it would be possible to export a ton of Nova
Scotia coal into the States, for instance, except under some special con-
tract, such as that eaisting between the Dominioin Coal Co. and the
Everett Gas Co., nor would it be possible 10 send coal 10 Europe when
the selling price of the English product has fallen to a normal figure,
except under similar conditions.  With the eapimtion of the Everett
contract, at an carly date, the Dominion Coal Co. will have from
500,000 10 300,000 tons of coal for which they will have to seck a new
market. Where will they place it? In Canada? Not unless even the
present excessively busy time continues and the demand incicases.
Certainly not in Europe, as there is every indication that long before
1903 prices will have fallen to a practically unremuncrative level.  But
not only will there be this surplus from the Pominion Coal Co., but all
other Nova Scotin companies exporting coal to the States will find
themselves face to face with the same difficulty.  If, however, the duty
of 6o cents were removed there is no reason, as was very propetly con-
tended by the Dominion Coal Co in 1892 and 1893, why the Nova
Scotia mines should not practically dominate the New England market.

The nune

think we can show that such an argument is fallacious.

In these States the consumption of soft coal now approximates to
10,000,000 tons a year. ‘The distance from Nova Scotia ports to
Boston 15 about equal to the distance from Newport News or Norfolk
to Boston. In ordinary time American coal fo.b. alongside Boston
averages $3.40 per ton, made up as follows :—

Costof coal perton ....... e e $1.00
Average freight to Newport News .... .. 1 30
Insurance, sales, expenses, ete. . .. .... .10
Average ocean freight.......... eie .. 1,00

‘Total. $3.40

Now compare this with the cost of laying down Nova Scotia coal
at Boston without duty :—

Cost of coal fo.h. Sydney or Louisburg. .. $1.25
Ocean fraight to Boston........... cev. 1.00

Insurance and sales expenses

Total... 2.35

This would give the Nova Scotia producer a clear profit of $1.00
per ton, or in other words, allow practically $2.00 per ton f.o.b. for his
coal, suflicient one would think in all conscience, but beyond that, as
these figures clearly show, it would allow him a very considerable and
clastic margin upon which he could trade under stress of circumstances.
It is quite conceivable that this large market does not appear so desir-
able 1o the producer now as it did ten years ago, and it is true also that
he sces in the grgantic industrial developments of his own Province a
guarantee for a steadier trade than could have been possible at that
time; but there is another side to this question in which the public are
greatly interested, and that is the unbounded capacity of the Nowva
Scotia coal fields if properly developed.

The most competent experts have not reached the limit of possi-
bilities in computing the contents of the Nova Scotia coal areas,
largely due to the fact that the submarine areas cannot be invesugated,
and that there are large outlying tracts of country where it is possible
and indeed probable that coal measures exist at a greater depth than
has yet been explored, but the best judges agree that there are not less
than 2,0c0,000,000 tons of workable coal in the Provinces, and m any
event the quantity .. almost beyond conception.  .\re we then to be
satisfied with an annual production of 5,000,000, or even with a steady
annual increase of some half million tons? We have for years regarded
10,000,c00 10 15,000,000 tons per annum as a small cutput for the
Maritime Provinces, and if free coal could be established and main-
tained with the United States, there is every reason to believe that
nearly the whole of the 10,000,000 tons consumed in the New England
States could be produced in Canada, thus raising the output of the
Nova Scotia mines within a few years to somcthing like 20,000,000
tons, due allowance being made for the natural expansion of our own
industries.  What this would mcan for the country at large can better
be imagined than described. It would certainly mean an unprecedented
development in the Maritime Provinces, a large increase of population,
and the establishment of many manufacturing industries which would
use up the crude material now being produced at our large iron and
steel works.

The gist of our argument in this articles is, that the coal producers
of Nova Scotia should not be permitted, if that is their tendency, to
rest content with existing tariff conditions, because they are at the
momcent reaping a golden harvest, but that the interests of the country
demand that, whilst befriending and protecting our industries, we should
at the same time keep in view the broader question of the general pro-
sperity of the country and the policy that will most assuredly conduce
to that end The only argument put forward at present by Nova
Scotia operators who are opposed to action on the part of the Canadian
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Government in this matter does not contest the fact that such action
would give them control of the New England market, but is based
entirely upon the contention that they would lose the St. Lawrence
market, added to which representatives of the Dominion Coal Co. have
orgued that it would be a hardship for them to have to spend halfa
million dollars in providing suitable unloading stages and piers in the
States for a trade that might not be permanent, especially as during the
last ten years they have been put to similar expense in establishing
those on the St. Lawrence. The answer to this contention seems to us
to be very obvious. It is that whatever amounts have been spent on
the St. Lawrence for these purposes have already yielded a very hand-
some return, and the structures provided will continue to be used what-
ever may be done in this matter of the tanff, and therefore that if
similar amounts require to be spent elsewhere they are siraply ordinary
business expenditures to be incurred by any trader and not involving
hardship of any kind. Not even coal companies have a right to ask
protection against all the contingencies of the business in which they
engage, ‘They do not share their dividends with the country, and in
taking all the profit must be prepared to sustain some of the disadvan-
tages. But we agree with eminent authorities that the cry of losing the
St. Lawrence market is simply a cry of “ Wolf,” and that it is absolutely
impossible under any conceivable conditions for American soft coal to
compete with the Nova Scotia product on the St. Lawrence, at any rate
as far west as Montreal, and as practically no coal from the Maritime
Provinces has ever been sold beyond that point it need not be con.
sidered in this discussion. The actual cost of laying down a ton of
Cape Breton coal by water in Montreal does not exceed $2.00. For
many years large contracts were made in Montreal at prices ranging
from $2.25 to $2.50. During the present boom the cost of production
has probably increased in some instances as much as 30 cents, but has
ranged from 25 cents to 50 cents, while the selling price has increased
$1.50. Without objecting in the least to the figures, which in ex-
ceptional times mine owners have been able to realize for their product,
and remembering the many lean years which preceded the present years
of plenty, we are very much disposed to think that the real crux of the
question with them is not the fear of losing this market but of having
to reduce their price.  This, however, is not an argament which avails,
because, as we shall presently show, the margin between the cost of
Nova Scotia and American coal laid down in Montreal is so great that
under no conditions could it leave the Nova Scotia producer less than
a fair average profit.  Allowing the American mine operator $1.00 per
ton for his coal, f.o.b., the lowest cost of transportation from Ohio or
Pennsylvania points to Montreal would be $1.90, making a total cost of
$2.90. Between this and the Nova Scotia figure there is surcly suf-
ficient difference to satisfy any reasonable demand for profit.

In this argument we have made no reference to the important con-
sideration of quality and the difficulty of disturbing Nova Scotia coal in
the industrics which have been using it for many years, and have found it
thoroughly satisfactory. It might be urged that this argument cuts
both ways, and that for a similar reason consumers in the New England
market might be slow in purchasing Nova Scotia coal : such, however,
is not the fact, because they have for many years been purchasing a
small quantity, are well acquainted with its characteristics, and have
demonstrated that it suits their requirements.

The last word to be said on this important subject, having as we
believe successfully demonstrated that the producers would not suffer,
and that while they might have to accept a lower price in the St.
Lawrenae market, they would still have a respectable margin of profit,
with the added gain of a large new market in the States, which would
more than double their present output, is that there is one section of
our countrymen who wouid derive even a greater advantage from free
coal. In Ontario and all through Central Canada geographical position

determines that all our coal must be imported from the States. At
present we are bringing in approximately 3,000,000 tons a year with a
continual increase. Free coal would mean at the present time

2,000,000 a year to Ontario.  Viewed from the national standpoint
this should indeed be regarded as a weighty consideration, and in all
the premises, should, in our opinion, be sufficient to determine the
Canadian Government at any rate to test the possibilities by reciprocat-
ing the action of the Government at Washington.  We may point out
that if this were done for one year, and no one would suggest at the
moment anything different, it could not possibly affect mine owners
prejudically, because during that time at any rate they will not need to
seek any new market.  If, at the expiration of that time, the United
States Government entered into an agreement with our own, renewing
the arrangement for a term of years, we are satisfied that the ultimate
gain to this country would be enormous without in any way injuring the
position of our own coal producers, which would be the last thing your
excellent journal would ever dream of doing.

W. BLAKEMORE.
MoxNTREAL, 22nd January, 1903.

Mining and Smelting in the Boundary District in 1302,

British Columbia’s banner mining district is undoubtedly the
Boundary, if general progress and results from an ore shipping stand-
point can be taken as any criterion. Notwithstanding the many
drawbacks that have prevailed during the past years for which neither
mine workers nor mine owners were responsible, taken altogether, the
calendar year of 19oz has shown a remarkable advancement in the
Boundary.

In the matter of ore shipments first, the records show that in the
year 1920—the year the Canadian Pacific Railway compieted its four
million dollar branch to the Boundary-—a little less than 109,000 tons
of ore were shipped. In 1401 the shipments increased to 390,000 tons
for the full twelve months. In 19oz, the figures for the last few days
being estimated, and subject to slight correctior, the splendid total of
over 500,000 tons was reached, or an increase of nearly, or quite, 25 per
cent over the previous year—ncarly all the ore coming from six mines.

Had it not been for the unfortunate events following the terrible
explosion in the Fernie coal mines in East Kootenay in May, whence
only the coke supply for our smelters can be obtained at a price that
will admit of a profi* in treating our ores, there is every reason to
believe that this record would have been much larger than it is.  The
ore was and is rcady to be extracted from Boundary mines in almost
unlimited quantities, the miners were satisfied with prevailing cor-
ditions, capital was available, and the three smelters were prepared to
handle the output as fast as it could be delivered to them.

During the past year a few mines have been regular shippers from
the Boundary district. As there are six of these that have figured
steadily in the wecekly reports of tonnage, they have become to be
known as the * Big Six.” They arc the Granby and Snowshoe mines in
Phocnix camp ; the Mother Lode and Sunset mines in Deadwood camp ;
and the B.C., and Emma mines in Summit camp. The only one of
these that has shipped regularly every week during the year was the
Granby, with the Mother Lode as a close second in ihis regard. A
few other smaller properties have contributed to the grand total.

In point of relative importance, as shown by the ore tonnage, and
conscquently the values recovered, these mines may be placed in the
following order: Granby mines, Mother Lode, Srowshoe, B.C. mine,
Sunset and Emma. Three of these properties have shipped only to
their own smelters, namely, the Granby, Mother Lode and Sunset.
Referring to the details of shipments from each mine, the following table
will give the average respective tonnage of each, as nearly as it could
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be ascertained without the actual data for the last few days, which has
not yet been made up in all cases:

Mine ZTons

Granby mines, Phoenix camp...... ......... 309,715
Snowshoe, Phoenix camp...coovver cvvte vvnennen 21,158
Mothier Lode, Deadwood camp........ ..... 144,671
Sunset, Deadwood camp ... 11,615
B.C. ntive, Summit camp. .. e e e 15,024
Emma, Summit camp........oooivveiien o0 el 11,478
Winnipeg, Wellingtoncamp ..........cooovnn.tn 795
Golden Crown, Wellington camp.  ..... 625
No. 7 mine, Centrsl catp...... . ........... 482
Jewel, Long Lakecamp........oovieivninn o 2,175
Sundry small shipments ...............oooeivvn. 2,300

Total for year 1902....ooinieii it 520,026

One feature of the ore shipments from the Boundary for the past
year is the fact that the month of December shows the largest tonnage
of any other single month, being not far from Co,000 tons, and this
notwithstanding that three of the furnaces in the three smelters
were cold a part of the month. The next largest month of the year
was October, when about 55,000 tons were mined and sent down to the
smelters.

Throughout the year 1goz two of the Boundary’s three smelters
namely, the Granby and Mother Lode, were running continuously with
the exception of the time when the coke supplies were cut off in the
summer. At the Sunset smelter active operations were only begun
about the time that the coke troubles started, but this smelter also has
been running steadily since the coke began coming forward regularly
after the scttiement of the coal miners’ strike in East Kootenay.

The Granby smelter is located at Grand Forks, having four
furnaces and two copper converters, which latter handle the matte from
the other two Boundary smelters also, and is a most complete plant
in every way. ‘Two additional furnaces have been ordered recently in
Chicago, which will give a combined capacity for these reduction works
of six furnaces, or 2,200 tons of ore daily. This smelter takes but litile
outside ore, with the exception of some Republic ore, which is largely
used as converter linings. The ore nearly all comes from the company's
mines in Phoenix camp.

The Mother Lode smelter is located at Greenwood, and is also
very complete, having wwo furnaces, it being understood that two
more furnaces will be added during the coming year. Mother Lode
and some custom ore is reduced at this smelter, including shipments
from the Snowshoe and B.C. mines.

The Sunset smelter is located at Boundary Falls, four miles beiow
Greenwood, and was originally constructed by the Standard Pyritic
Smelting Co. It was not blown in, however, uatil purchased and
remodclled by the Montreal and Bosten Copper Company last spring
and summer. The same company owns and operates the Sunset
mine in Deadwood camp, taking also at the smelter ores from Snowshoe
and B.C. mines. The Sunset smelter now has one furnace, is installing
second. to be ready for use in a few weeks, and has placed an order
for a third, to be placed in commission in the spring.

Boundary's three smeliers have reducew 500,000 tons of ore during
1go2. The Granby smelter, which is the largest, has handled about
three-fifths of this tonnage, the Mother Lode a third, and the Sunset
smelter the balance.  With twelve or thirteen furnaces in operation in
1903, the tonnage for that year should reach pretty close to the million

- mark.

Boundary mines have not yet quite gotten to the stage where
dividends have been paid. As is usual with low grade properties, it
requires years of development and the investment of much capital in an
intelligent manner to reach this point. A fall of several cents in the
price of coppar has also had its effect. Nevertheless, several of them
give promise of entering the dividend class in 1903. This being the
case nothing official has yet been given to tke public regarding the
exact values of the ores being handled.

In this section the ore from the different mines is nearly all of the
copper—gold variety, and generally speaking is well known to be of a
low grade—but there are literally mountains of it, and the expense of
extraction is reduced to the minimum.
estimated at from $4 to $6 per ton, so that probably $35 pertonisa
fair average. On this basis the mines of the Boundary have produced
during 1902 ore that contained values amounting to over $2,000,000,
the values being in copper, gold and silver, in the ordered named.

A few mines have been developing during the year having shown
high values, notably the Providence, near Greenwood, from which a
few cars have been shipped to the smelter running from $100 to $i50
per ton.  But the general run in the ore is low, and it is only by using
the most modern equipment in both mines and smelters that the pro-
perties can be made to reach a profitable basis, as it is now believed
they have.

One feature of the development in the Boundary mines this year
is the system of open quarrying of ore, first used only at the Granby
mines, but now adopted to a greater or less extent to advantage by all
the large shipping mines of the district. By this plan the expense of
hoisting is done away with, the ore being broken down and run by
gravity to the ratlway dump cars. It promises to be used much more
eatensively in the fulure, as it is a most economical method of getting
out large quantities of ore. W,

‘The values have been variously

A Modern Coarse Concentration Plant for Silver
Lead Ore.”

By ErRNEST R. WoaKESs, Nelson, B.C.

Of late years there have been so many improvements made in the
machinery used for crushing and concentrating, and in the design of
plants for this purpose, that a short description of an up-to-date con-
centrator of a quite simple construction cannot fail to be of interest to
the members of this Institution.

Regarding first the improvements that have been made in the
crushing machinery, we find thesc to be confined almost entirely to the
rolls, for although the rotary rock-breakers of the Gates type ate un-
doubtedly better for very large plants, the old Blake crusher is hard 10
beat. \When we come to the improvements in concentrating machinery
we find these are confiined to the various devices for concentrating the
fine products of the mill, the old buddle, both stationery and revolving,
having been quite superseded by the modern tables and vanners, whilst
the old concentrating machine par excellence, the jig, still hold its own,
though many have tried to improve it to death.

The improvements in the design of the mills are no less marked
than those in the machinery, and have mostly been made with the view
of obviating the bandling and re-handling the various products by hand:
indeed the contiast in this respect between a 100-ton concentrator, such
as is 10 be described in this paper, and a similar plant of twenty years
ago is most marked. In the former three men alone look after the
various machines, and 100 tons of concentrating ore is crushed and
concentrated and the concentrates delivered by gravity into the con-
centrate bins below the mill in cach shift of twelve hours without a
pound of ore being touched by hand; indeed, it is not necessary to
have a shovel or barrow in the mill.  In the old mills, or dressing floors
as they were appropriately called, the plant was spread out over acres
of ground and a regiment of men, women, and children were kept busy
with hoes, shovels and barrows, whilst minature mountains of heads,
middlings, and tailings were piled up in all directions. The following
amusing incident occured soine years ago on the dressing floots of a
silver lead mine in South America. The manager noticed that the
piles of middlings were accumulating on the buddle floor and remon-

*A paper to be read before the Ius.itution of Mining and Metallurgy.
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strated with the Welsh foreman ; the ore was coming pretty rich at the
time and the foreman did his best with the appliances available, but
still the middling piles increased in size. Then the manager began to
use more forcible language and said some means must be found to
work off the pile and prevent the useless locking up of capital.  The
nexttime the manager came round he had nothing but smiles and good
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words for the foreman as there was no sign of the pile left.  The fore-
man explained that he had found an improved method of working, and
there would be no more piles of middlings in the future to worry the
manager.  The simple man had just shovelled them into the tailings
launder, and they had gone down the creck where they would bea
cause of no more irritation to anyone.

The Highland concentrator was designed and built to treat the ore
from the Highland mine owned by The Highland (Kootenay B.C.)
Mining Company, Limited. ‘T'he problem to be solved was a com-
paratively simple one, the character of the ore being such that practically
all the silver values were carried by the galena; the pyrites, pyrrhotite
and zinc blende carrying very small values. The ore was low grade in
silver, carrying about !4 oz. silver to the unit of lead. It was evident,
therefore, that a concentrator of such proportions was required as
would treat a large amount of ore at the lowest possible cost.  In fact,
the concentrator should be a complete unit and such that each machine,
or component part of that unit, should be so proportioned that the
whole would treat the largest amount of material, whilst saving as large
a percentage as possible of lead, at the lowest possible cost. The con-
centrator was to be to concentrators what a properly designed go-stamp
mill is to stamp mills,—namely, the most economical working unit of
its class. The success or failure of a concentrator dependsto a very
large extent on this vital factor of proportion, it is so extremely difficult
to say beforehand exactly how such and such an ore will crush, size,
concentrate or slime, that itis by no means easy to arrive at all the pro-
portions in the original design. It is of extreme importance that the
coarse rolls should only crush the ore just to the size of the first or bull
jig will save as much as possible of the coarsest and generally richest
ore before it has been unduly broken up and slimed. In many cases,
where the character of the ore to be treated is such that little regrinding
is necessary, or that the galena separates itself easily from the gangue,
an oversize jig, of ample dimensions, taking the product direct from
coarse rolls and making tailings of a lot of partially crushed and worth-
less materia), will be found to greatlyincrease the efficiency and capacity
of a concentrator These conditions do not exist in the ore from the
Highland Mine where the gangue consists largely of qnartz.  Only one
elevator is needed, if the contour of the ground at the mill site
approaches at all nearly to that shown in accompanying drawings
(see Fig. 2). The whole plant or unit should, if possible, be so designed
that only one elevator is necessary, and that one must be of very ample
dimensions, the arrangement of the coarse trcmmel below the coarse
rolls, to be subsequently described, is of the greatest assistance in this
respect. LEach concentrating machine, from the coarsest to the finest,
must have its own sizer; each sizer, whether it be revolving trommel,
hydraulic sizer, or settling tank, must be proportioned to the machine
it is going to feed, and the proof that this proportion is true will be
seen if the tailings from the machine are so poor that they can be run
dircctly to tailing’s spout ; that is to say, every machine in sucha mill as
is being described, with the possible exception of the coarse jig, must
make tailings. Of course the writer is perfectly aware that there are
cases where the silver values are carried in other minerals than the

-galena, where tailings require re-grinding and retreating, but such cases

are rarer than would be imagined if the proportions of the subunits of
the concentrator be right. In the cases where the silver value: are
chiefly carried by minerals whose specific gravity differs so slightly from
those minerals that are desired to be separated out, it would seem to be
courting disappointment to attempt a concentration by water.

The capacity of a concentrator is not to be gauged by the capacity
of its crushing plant, hut by the amount of concentrates and tailings it
makes. The writer has seen some beautiful looking concentrators, full
of high speed rolls and elevators, all crushing and elevating to their
utmost capacity, but in reality being little more than complicated
circulating machines. The flow sheet of these mills, if ever such sheets
were prepared, would be most interesting.

Light and cleanliness are coexistent, both are uecessary for
successful concentration; the practice of putting the crushing rolls at
the bottom of what is to all intents and purposes a dark and dirty cellar
is neither good enginecring practice nor at all necessary in the design
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of a concenjrating mill, yet in most cases it is done.  This plan, more-
over, entails the lower boot of the elevator buing in an inaccessible
situation and practically under water. A properly designed and pro-
portioned e'evator can be run at a higher speed, and consequently have
a greater capacity with less wear and tear, than one that does not
possess these merits.

By referring to the plan (Fig. 1) and elevation (Fig. 2), the general
design of the Highland concentrator will be clearly understood.  The
cross section {Fig. 3) shows the arrangement of the concentrate bins on
the ground flaor af the mill, into which all the products of concentration
drain by gravity and are then run by gravity into cars which are pushed

by hand over a platform weighing-machine on to a selfacting inclined
tramway which transports them directly on to a wharf where they are
automatically dumped into a barge on the lake.

‘T'he ore is brought dowa from the mine over an aerial rope tram-
way, on the Hallidie system, a distance of 4700 feet. At the upper
terminal are separate ore bins for concentrating and clean ore; the
oreaks and automatic loader are worked by one man at that end. At
the lower terminal, directly over the will, as shown in the elevation is an
automatic dumping and self-righting device, by means of which the
tram buckets are dumped as they come over the ore bin and right them-
selves again before starting on the return journcey to the mine.  The ore
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bms bz.low the Iowcr tcrmmal are so 1rr1ng¢.d llnt concentrating ore is
dumped before the buckets pass round the lower tail sheave of the
tramway, and clean ore is dumped into a separate bin after the buckets
have passed this sheave, When clean ore is being shipped over the
tramway, it requires a man at lower terminal to attend to the dumping
and righting of the buckets. The clean ore passes Jirectly through an
ore shoot to a lower ore bin on ground floor of mill, from whence it can
be handled by same cars and arrangements as are used for shipping the
concentrates. From the upper ore bin the concentrating ore passes
over an inclined grizely directly into a 3 D) Gates crusher which dis-
charges the crushed ore on 10 an 18-in. travelling belt conveyor, which
delivers it into a second storage bin immediately above the coarse rolls.

Up to this stage the capacity of the plant is double that of the
complete mill, the object being to run the tramway, crusher and con-
veyor, during day time only; thus two men operating this part of the
plant are only required to work one shift.  If it is necessary to sort out
‘clean ore on the belt conveyor, an extra hand is required during the
day suift, any ore so sorted out is dropped directly into a shoot that
delivers it into the clean ore bin in basement. It is seldom, however,
that it is desirable to sort out clean ore in the mill, this is done in the
stopes in the mine.

The automatic feeder for the coarse rolls is an imponant item.
‘The most satisfactory feeder is of very simple construction, and is shown
in Fig. 2. It is a sheet steel trough made a little narrower than width
of rolls and inclined slightly down to them, and arranged to work
something like a bumping table, the backward motion being given to it
Ly a revolving cam, a spring performing the forward motion and causing
the bump against an adjustable stop. By means of this feeder a con-
tinuous stream of ore 3 in. to 4 in. thick, if desired, can bc fed
uniformly over the whole widtn of the rolls. ‘I'he feed sample, to be
afterwards described, can conveniently be taken from -the stream of
ore as it drops into the rolls

Rolls—These, are no doubt, the most important item of the crushing
plant, and the efficacy of the whole depends on their performance. It
is, therefore, necessary that they should be of the very best design
procurable. It is also desirable that the rolls should be all of uniform
pattern, so that spare parts of all rolls in the same mill are interchange-
able. The fine roll shells, with their arbors, can be transferred bodily
to the coarse rolls and there worn out, after they are too much worn for
efficient fine crushing, the new shells generally being put in at the fine
end of the process. The writer has not had the opportunity of seeing
the Argall roll, lately described by the inventor in a paper read before
this Institution, but the high-grade rolls of the Gates Ironworks, Chicago,
embody most of the essentials of a first-class roll.  ‘I'be plant at the
Highland Mill consists of three sets of these machines, 26 in. by 15 in.
‘The coarse rolls are artanged to run at 85 revolutions per minute, the
medium at g3 revolutions, and the finc at 105 revolutions. The speeds
for the coarse and medium rolls are slightly higher than those advocated
for dry.crushing by Mr. Philip Argall in the valuable paper above
referred to. From his arguments I gather that speeds should be the
same for both dry and wet crushing for rolls of same size, working
under similar conditions as regards size of feed and crushed product;
it would be interesting to know if this is really Mr. Argall’sopinion. I
was glad to see that Mr. Argall has shown so clearly the absurdity of
the craze for high-speed rolls for ordinary crushing : no doubt a great
deal of the trouble so frequently experienced with rolls is due to the
excessive speeds at which it is attempted to run them.

The coarse rolls and automatic feeder are set up about 3 ft. above
thelevel of the jig floor, immediately to one side of the elevator, and are
shown in Fig, 5, taken from a photograph. The medium and fine rolls
are set up in a similar way, one on cither side of the elevator boot on
the ground-floor of the mill; the latter cannot be seen in the elevation

(Fig. 2), it is eclipsed by the medium rolls. ‘There are four twelve-
light windows on cither side of the building opposite to these rolls.
Immediately below the coarse rolls is a revolving screen 36 in, diameter
by 40 in. long punched with 7§-in. holes ; the product from coarse rolls
passes through this screen, the oversize going directly to medium rolls
and screened stuff to elevator. The advantages of this preliminary
screening are considerable, nothing that will not pass the screen gocs to
the elevator, any flat pieces of rock that get through the coarse rolls
pass on to the medium rolls and are there reduced in size before being
clevated to main trommels. | This entails a large saving in wear and tear
of clevator. ‘The coarse screen also sizes for the coarse jig which is a
single two-compartment Hartz jig, with eccentric adjustable to a 4-in.
throw, the screening area of each compartment is 34 in. by 22 in., the
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actual dimensions of screens being 36 in. by 24 in.  The tailings from
this jig are generally run directly to tailings spout, but if the feed is
particularly good they are returned to medium rolls, as indicated by
dotted line on flow sheet.

The elevator is 48°3 ft. between centres of upper and lower pulleys,
and it is believed that this height should only be exceeded by a very
few fect if the best work is to be got out of an_clevator. ‘The head
pulley is 48 in. diameter and tail pulley 36 in. diameter, the belt is a
14 in. by eight-ply “‘leviathan” canvas belt, the buckets are spaced
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17 in. apart and are of No. 10 steel 12 in. by 6 in.  The elevator has a
geared drive, and runs at a speed of 350 ft. per minute. It worked
very satisfactorily from the start and has shown a minimum of wear and
tear.

‘The revolving sizing screens, or trommels, cousist of four, all of
ample dimensions ; they are clearly shown in the plan and elevation of
the mill. They ure coupled up in sets of two which are separately
driven by a geared drive. ‘The driven screen drives the one above it
by means of spurred gearing and not by sprocket wheel and chuin.
They are all 36 in. diameter, and housed in by large tongued and
grooved wooden housings. ‘The first trommel is 8o in. long, made in
four sections, the first two of which have ! in. punched holes and the
second two L} in. holes; the oversize from this trommel goes straight
to the coarse jig, it having been already sixed in the manner previously
described. The material that passes through the } in. section goes
to a two-compartment Hartz jig, similar to the coarse jig. The remain-
ing three trommels are each 72 in. long and are covered respectively
with }{ in. round punched steel—3 m.n. round punched steel and 16
mesh slot punched steel.  They each deliver their sized product to their
respective jigs.

The fine product passes from the trommels into a set of four
hydraulic classifiers, modifications of the Lake Superior trough type of
classifiler. The series consist of a double V trough divided into hopper
shaped sections of increasing area, the pulp flows through the inner
trough passing over the divisions from one section to the next.  Clean
water, under slight pressure, is admitted into the space between the two
troughs near the top of each section. There is an opening in the
bottom of the inner trough, in the centre of each section which com-
municates with this space and opposite to the opening a piece of 114 in.
pipe passes through the outer trough through which the heavier material
is drawn off passing in its course the upward current of clean water,
The fines from the hydraulic classffiers then pass into two pointed
settling boxes, the first being 6 ft. by 3 ft. by 3 ft. divided into three com-
partments respectively, 18 in., 24 in,, and 30 in. long. The last settling
box being 8 {t. square at top and 5 fi. deep. In the former the current
is arrested by partitions and “diving” boards, the coarser products
being drawn off in the 18 in. compartment and the fines in successive

)

s
WAy B :;'\
ANID?
s/
=gl A
Gares Crvswer / 7,’ / " /
q N (1 "
Sronn 1: H ] /r ! .
: By
s ! L WA
DD “us In

Trommes

FIG.lV

Trg

RN

stages in the larger ones.  ‘The opening in the bottom of each pointed
box through which the sized pulp is delivered to its concentrating
machine is connected with a goose neck or inverted syphon, which
controis to a certain extent the amount of water that is delivered with
the pulp. ‘The water and fine slime overflows from the last large
settling tank and goes to the tailings, whilst the fine settled product is
taken off from the bottom by four goose necks and delivered to the last
of the series of Wilfley tables.  Wilfley tables were selected for the con-
centration of the fine products of the mill, the writer’s experience being
that they are the simplest and best machines for this class of work at
present on the market,  There was no difficulty in adjusting them, so
that each machine made a clean product of the six different sizes with
which they were severally fed.

We must now return to the jigs which take care of the products
from the trommels. Besides the two coarse or bull jigs already referred
to, there are three 3-compartment and two 4-compartment single Hartz
jigs, with room on the jig floor for 1wo more of the lauer if found
necessary.  The jigs are all of the simple pattern above described, which
is believed to be the best, but of very ample capacity, the screens in
each compartment being 36 in. by 24 in. The fine jigs only deliver
their product through the screens into the hutches.  The jig frames and
hutches were all constructed on the spot.  The eccentrics are adjustable
from 1 in to 3 in. throw, and the concentrates from each pass by
gravity into the concentrate bins below the jig floor. By referring to
the flow sheet, shown in Fig. 4, the course or flow of the material from
start to finish can be readily secen. Owing to the variations in the
quality of the feed coming into the mill, it 1s impossible and undesirable
to draw hard and fast lines for the flow of the material from the third
and fourth compartments of the jigs. The jig attendant must watch
and adjust the height of dischargc, of the compartments of each jig, so
that whilst the feed is good enough some of the jigs will be making
practically no tailings. It will be found to be the case with most ores
that the galena {avours a particular size when crushed : in the case being
described, the first 3-compartment jig taking the oversize product from
the 14 in. trommel generally made the most concentrates. The coarse
product from the two first hydraulic classifiers goes to the two 4-compart-
ment jigs, whilst the two remaining classifiers feed one each of the first
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two Wilfley tables, the third, fourth, and fifth Wilfley being fed
respectively by the three compartments of the first pointed settling box,
the sixth Wilfley taking the fine product of the last one.  The mill thus
produces thirteen distinct sizes of concentrates.

The will is operated entirely by water power. A 4ft. Pelton
Wheel, with deflecting nozzle, is placed on the top floor, about on a
level with top of the elevator ; this wheel runs under a head of 450 ft.,
and the power water from it is caught in a tauk and used for concen.
teation purposes. This arrangement is the best to adopt wherever
possible, as the slight loss of head entailed is more than gained by the
ample supply of water available for the feeds to the various machines
in seasons when the water supply is short. A special feed water pipe
is taken from this tank for the Wilfley tables. A 6.in. mam is taken off
the pipe line to the large Pelton wheel, and branches from it supply a
2-ft. Pelton motor to operate the Wilfley tables, and a 12-in. motor to
run the dynamo which supplies a 220 volt. current for lighting the mill
and oftices and bunk houses, &c., at the mine, A fire hose service is
provided on each tloor from this 6 in main. All the floors of the mill
are heated by steam generated by a 10 h.p. boiler placed in the
basement.

The crushing aund concentrating machinery, shafting, pulleys and
Lelting, with the exceprion of the Wilfley tables, were supplied by the
Gates Ironworks, Chicago. The Pelton motors and gearing were
supplied by the Pelion Water Wheel Co., San Francisco, and the
Wilfley tables by the Mine & Smelter Supply Co., Denver, Colorado.
‘Fhe electric light plant was supplied and fitted by the Kootenay
Electric Supply & Construction Co., Nelson, B.C. The erection of
building and installation of machinery was done by the Highland
Mining Company, under the superintendence of their foreman,
Mr. Jo AL Kelly.

The contour of the mill site and character of the bed-rock were
such that no masonry was necessary. Lumber was cheap and was not
svared in the construction of the building; 290,400 ft. of lumber and
118 twelvelight windows were used. The roof is of corrugated iron.
By seuting back the top ore bin and Gates crusher and using the con-
veyor belt to bring the ore forward to the storage bins, it was possible
1o set the whole of the upper works on a solid rock foundation, and at the
same time reduce the height of the building. The sides of the mill are
covered with two thicknesses of 1-in. dressed boards, with building paper
bewween. ‘T'he main driving-belts are “ Leviathan ” canvas brand, and
the shaft-bearings are ball-and-socket type, with compression grease
cups.

The cross section of the mill (Fig. 3) shows the construction of the
concentrate ore bins and the inclination of the floors towards the centre,
where there is a launder arranged to drain everything back into the
ejevator boot.  Regarding the construction of these concenirate bins,
it 13 necessary that great care be exercised in making them water-tight.
The plan followed in this plant was to line them with double 2-in.
tongued and grooved plank. A water-tight discharge door is made of
wood, secured by wedges on the outside of the bins ; outside this again
is an ordinary ore bin gate, lifted by a rack and pinion. This latter is
merely to regulate the discharge of the concentrates into the cars after
the water-tight door has been removed. No difliculty was experienced
in running the concentrates out of these bins. The bins for Witfiey
concentrates are of different construction, the concentrates in them
require 10 be shovelled into the cars. The discharge from the Wilfleys
being at a lower level, the bins are made flat bottomed, as shown on
right hand side of cross seciion (Fig. 3). The arrangement of the
spouts or launders for carrying the crushed and sized ore to the various
machines is indicated in this figure, and alsu in the photograph of Wilfley
floor. ‘These spouts should be as short as possible, the wear in them
is great. Wherever a spout turns an angle, a box is provided; this
prevents undue wear and the trouble from overflows. Al the spouts

carrying material coarser than 16-mesh should be lined with sheet-iron
not less than % in. thick. If there is an iron foundry in the district it
will be found 10 be of very great saving, both in cost of material and
time wasted in making repairs, to have these spouts lined with chilled
cast iron plates J4-in. thick., In this case the spouts should be made
of uniform section, so that only two sizes of liners be required /.e., liners
for bottom and narrower ones for the sides. ‘The side elevation of the
mill (Fig. 2) will serve to show the general arrangement of the plant
and especially the trommels, hydraulic classifiers, and pointed boxes.
The lower floor, under the Wilfley floor, is used as a workshop, and for
settling tanks for the overtlow water from the concentrate bins. There
is also room there for three more Wilfley tables (shown dotted in Fig. 2
to take the tailings each from a pair ot Wilfleys on the floor overhead,
an arrangement which should have all the udvantages of double deck
concentrators without some of their disadvantages.

Work was started grading out the mill site towards the end of
August, 1goo. The carpeunters started framing the timbers on 15th
September.  The mill was completed and in operation on 18th January.
1901, and no stoppages for structural alterations have been made. The
skilled labour employed was first class and highly paid. ‘The total
cost of the plant complete was as follows :—

Machinery and hardware.......coveeeee.. $16,693.05
Freight and duty on above....... ........ 4,126.98
Lumber..... . 3:590.66
Wages and Salaries.....o.oooiveniiienniieees 11,555.07

$35,965-76

Capacity of Plant, and cost of operation—~"he contractors for the
machinery were required to guarantee that it would crush a minimum
of 1oo tons per 24 hours.  After erection it was found that the capacity
of the plant was nearly double that amount, and as it stands may safely
be said to be capable of treating 180 tons per day of 24 hours. The
addition of two extra jigs and the three Wilfleys above referred to
would bring the capacity up t0 200 tons. Under the above circum-
stances it has never been necessary to run the mill continuous 24 hour
shifts. The capacity of the mine at the time being about 3,000 tons
per month, which amourt can be treated during one shift.  Working
under these conditions it is necessary to have a night watchman, who
also attends to the running of the electric light plant.  The concen-
trator requires three men besides the foreman and a blacksmith, the latter
assists in running the concentrates out of the mill to the barge.

‘The cost per ton of ore crushed on the above basis comes out ata
fraction over 29 cents.  This includes cost of stores and materials used,
and of placing the concentrates produced on the barge ready for ship-
ment to smelter. It is evident, therefore, that by running the plant to
its full capacity this cost would be very materially reduced only two
more men being required to treat 6,000 tons per month.  Under these
conditions the cost would be reduced to probably less than 16 cents
per ton.

Very careful tests were made of the efficiency of the mill as a con-
centrator. Samples were taken of the feed going into the coarse rolls
every quarter-of-an-hour, and the bulk sample so obtained was assayed
daily for a period extending over several months. A similar sample
was taken of the tailings going out of the mill, and this latter was
checked by the tailing samples taken from cach machine. All the
assays for lead were done by wet method. The above results, taken in
conjunction with the actual amount of lead and silver contained in the
concentrates produced, would give approximately the percentage of
extraction obtained by the mill. By these means it was found that
815 p.c. of the lead was saved, whilst the average tailings assay for
silver was o'6 oz. per ton. These results may be taken as showing
good concentration. It is not claimed that the above method of
sampling is by any means perfect; in fact it is impossible to get an
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accurate feed sample of a mill without an eclaborate system of
mechanical sampling and recrushing, which is obviously out of the
question in a silver lead concentrator. ‘There are many simple
mechanical devices which will take fairly accurate samples of tailings,
that known as Lamb’s Autowmatic being one of the most savisfactory.
[t is manufactured by ‘Uhe Allis Chalmers Company*

It is not safe now-a-days to talk, or even write, about concentration
without mentioning the oil process. I do not think the sponsors of
that process claim that it is preferable to water for coarse silver lead
concentration. [ am, however, inclined to believe, from the rough
experiments made at the Highland concentrator, that with many ores
there would be -a very considerable saving effected by treating the
tailings from fine jigs and Wilfleys or vanners by the oil process. |
note that it is claimed that the process is quite cleanly. I can only say
that our experiments were decidedly dirty.

I wish toacknowledge my indebtedness to Mr. Nornian Carmichael,
my assistant, for the very careful manner in which he has prepared the
drawings to illustrate this paper.

Gold Dredges—Their Construction and Manipulation.*

By Davip K. BraIgr, Consulting Dredging Engineer.
fCon inued from the November {ssue of TiE REVIEW ]

For a * paddock " dredge the ladder should project well in front
of the bows for the purpose of breaking down the ground in front of
of her, and also permit her to work into the corners of the paddock
with greater ease. If the ladder does not project, it is impossible for
a dredge to cut her own flotation. When dredging is to be stopped
for a time, say from Saturday night to Monday morning, always lift up
the ladder. If left on the bottom, especially in a running river, it silis
up, that is, the drift fills up all its interstices and practically cements
the lower end of the ladder solid into the bottom, and it is a very
serious job to get it up aguin. ‘The mishap is the resuit of one of two
causes, namely, carelessness or stupidity, and the average gold dredge
carries a fair supply of each of those commodities.

When dredging into high banks (fifteen to forty feet) or terraces
of stiff wash whose angle of repose is practically vertical, and it is
found necessary to undermine with the buckets extensively to get the
face to fall in at all, the greatest skill and judgment must be exercised,
and the face should not under any circumstances be permitted to
overhang, but a Worthington, Blake, or other form of pressure pumps
should form part of the dredge’s equipment, and a hose and nozzle
connected theretu for the softening and breaking down the face and
preventing heavy falls 1aking place. A heavy fall of the face, besides
menacing the safety of the whole dredge, may completely bury the
ladder under many tons of material, with a result similar to that men-
tioned in cementing in the ladder. When a fall occurs get up the
ladder as quickly as possible before the material sets solid around it.
On the high banks about Alexandria, in New Zealand, this class of
accident is of frequent occurrence.

The tumblers are one of the most important details of the
dredge’s structure. The top tumbler has been very lavishly treated
by designers, and I believe no individual part of the dredge has
received more attention at their hands, and every dredging engineer
has some particular pattern for which he claims that it exceeds in
virtues all others. 1 am of the opinion that, after all, the solid cast
steel square top tumbler of the box pattern echpses them all for sim-
plicity and general utility. The term solid is used (for it is not really
solid but cored out) merely to distinguish it from those with removable
and renewable steel angles, plates or cast steel dove-tailed in corners,
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all of which give more or less trouble. Harbour dredges almost in-
variably adopt the solid steel top tumbler of square or hexagonal form;
gold dredges the four-sided top tumbler.

The duty of a top tumbler is to turn or drive the buckets, and in
doing this it also tumbles them upside down and empties them (hence
the name). The top tumbler is keyed securely to the same vhaft as
the main spur wheel.

‘The bottom tumbler is fitted between the jaws provided for it at
the lower end of the ladder and is really only a roller being dragged
round by the buckets, or we might call it a tool holder, for it main-
tains the buckets at the proper angle for cutting.

It is customary in gold dredges to make the bottom tumbler
pentagonal in form and of solid cast steel, that is, without renewable
parts, It either, as before stated, revolves on a stationary shaft or is
keyed to the shaft and revolves in bearings provided for it on the
cheeks of the ladder. Both types are in general use, It is advisable
to have big flanges on the bottom tumbler to keep the bucket belt on.
Steel tines or cutters have been fitted into the flanges of the bottom
tumblers for the purpose of breaking down the wash and assisting and
relieving the buckets of some of their work. The flange of the bottom
tumbler, with its tines acting like a circular saw, cuts drafts or
chambers in the face, the lips of the bucket in turn cutting the inter
vening block of wash out. It has not, however, been considered
worthy of general adoption by dredging men, [The duties of the
bottom tumbler are of a very severe nature, being constantly associated
with sand, gravel, and water, and revolving in this solution it wears
away more or less rapidly according to the harduness of the material
used in its manufacture.

The average life of a good cast-iron bottom tumbler in constant
work is about twelve months; a cast steel one may last twice this
period.

A common accident on a gold dredge is getting off the tumbler,
that is, the bucket belt riding on to and over the projecting flange of
the bottom tumbler. The cause is as a rule careless winching, or run.
ning with the bucket belt too slack. Sometimes, however, the design
of the bottom tumbler is at fault, and very often a big projecting stone
or log easily pushes the bucket belt off unless great caution is exer-
cised. Ttistreated as an accident of little importance, and with a main
engine capable of being reversed, (and they all should be), the two
men on shift can generally getit on again in about an hout.  The first
step in the operation is to get the ladder up to the deck level. If a big
shag or stone has become jammed among the tumbler, belt and hangers,
and the ladder is one with a short overhang, or as in a river dredge, no
overhang at all, it is not an easy matter to get the ladder up.  After
the ladder is up, short stiff billets of wood are put under the belt on the
apper side, the engine is reversed so that the buckets run backwards,
and the belt is run on the same way as an ordinary belt is run on to a
pulley. It is sometimes possible to get a certain amount of assistance
with lines led to the surging drum of the steam winch, or tackles from
the gantry.  With care in a well designed dredge this accident should
be a rare one.  Off the top tumbler i§ an almost unheard of accident.

The centrifugal pump is the type of pump in universal use for
lifting the water for gold washing purposes. It is about the only part
of the machinery of a gold dredge that is ever placed below the deck,
and in my opinion, below the water line is the proper place for 1it.
Occassionally the air and feed pumps and the electric lighting plant
are below, but it is exceptional.

We have dealt with the dredge proper; it now remains to describe
the gold-saving appliances employed and the methods of disposing of
the tailings.

In carly dredges the designers followed in the footsteps of the
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old diggers and simply discharged their spoil into the primitive “sluice
boy,” with its pitched bottom, or into one fitted with “ grizalies” per-
forated Dbottoms and mats, venetian ripples, or some of the various
patterns in use in the early days, according to the taste of those in
charge. ‘These old sluice-box dredges never got any phenomenal
returns, notwithstanding the much vaunted perfection of the sluice-box
as a gold saving appliance.

Mr. Charles McQueen, of the now defunct firm of Kincaid,
McQueen & Co., of Dunedin, N.7Z. (with whom I had the honour of
serving my apprenticeship) saw that the sluice-box could be improved
upon, and introduced the revolving screen with the matted tables and
ripples underneath.

The Araluen Central Dredge (a sluice-box dredge) in this State
holds the record for Australia, and its success is attributed to the
sluice-box rather than to the richness of the claim itself, and as a
sequence the screens and tables are condemned.

On the Molyneux, where there is no necessity whatever for using
an elevator, where the current itself carries the tailings far astern,
where the sluice-box would be the cheapest gold-saving appliance
possible to instal, and when installed would cost less for upkeep, in
fact an ideal place for a sluice-box dredge ; yetin the face of all these
sceming advantages there has not for the past six years or more been
a single sluice-box dredge counstructed for the Molyneux or its main
tributaries, the Kawaru and Clutha, and now there only remain on the
river a few old derelicts 1o represent this style of dredge. Yet in this
Siate there is a growing tendency among the amateur class of dredging
men, or those whose experience dates from, or after, the inception of
the industry here (three years at the most), to adopt what authorities
in New Zealand years ago have discarded, namely, the sluice-box. In
Victoria, to the best of my knowledge, no sluice-box dredge exists.

The * Lady Ranfurly ” (Electric No. 3) with her magnificent re-
turn of 1234 ozs. for a week’s work, the “ Hartley and Riley ” (1189
0zs.), “ Meg and Annie,” * Royal Maori,” * Magnetic,” ** Cromwell,”
“Central Electric,” * Alpine,” * Vincent,” * Perseverance No. 2,”
“Matau,” “Unity,” *Farnsclengh No. 1,” * Earnscleugh No. 2,"
“ Enterprise,” ¢ Ngapara No. 1,” * Dunstan Lead,” “ Golden Beach,”
“Moa,” ¢ Manuerikia,” “ Golden River,” “ Fourteen Mile,” ¢ Golden
Gate,” etc., etc., are all Molyneux (or Kawaru) dredges, whose record
returns range from close upon 1000zs. to 1234 ozs. per week, and they
are all dredges fitted with screens and tables ; and there are others on
the-West Coast of New Zealand, such as the  Grey River,” ¢ Pacto-
lus,” ¢ Nelson Creek,” etc., with records from 100 0zs. to over 300 0zs.
per week.

Shuice-box dredges in the past actually worked in some instances
on the same claims as some of the above, but did nothing startling in
the way of returns. Certainly they were small plants compared with
those just mentioned, but they were quite big enough for experimental
purpases, and their owners, when replacing them with larger and more
powerful plants, were quite satisfied with the experience they had
gained with the smaller ones not to adopt the sluice-box type in the
Jarger ones.

In paddock dredging the sluice-box type of dredge can only be
used in comparatively Jow lying and shaliow ground, and only very
low banks can be worked. So far, no one has devised any means of
clevating the tailings from the shice-box dredge and thereby permit
her to work into the banks or terraces, but the writer does not sce any
very serious engineering difficulties in the way that could not be sur-
mounted if it were found necessary to do it.

The screen, briefly, is a Jarge revolving cylinder, perforated in
such a way that the wash is distributed as evenly as possible over the
matted tables on top of which it revolves. The size ot the holes in the
screen varies from 3{ to 36 of an inch in diameter at the top end of

the screen, gradually increasing in size towards the lower end of the
screen, where the maximum size in some dredges is as much as one
inch in diameter, The nature and composition of the wash determines
the correct size and number of the holes required.  Extending down
the centre of the screen, and as close as possible to the upper portion
of the periphery as conditions will permit, is the sparge pipe. The
sparge pipe is perforated on its lower side its entire length with several
rows of holes.  ‘These holes, as a rule, are given an excess of area far
above any likely requirements lo enable the play of water on the wash
to be perfectly regulated and controlled, and this is done by insert-
ing wooden plugs in the. holes not required, antil the desired play of
the water on the wash, in the screen and on the tables isattained. The
water from the centrifugal pump is discharged into the sparge pipe and
descends in a heavy shower on the wash within the screen, which is
heing kept constantly turned over and over as well as pushed along (or
retarded in some cases) by the motion of the screen. Anything
smaller than the holes drops through them on to the ripples and mats,
anything larger goes through the screen into the stone shoot; or if an
elevating dredge up the elevator, in each case arriving ultimately on
the heap of tailings astern,

Screens are driven either by spur or friction gear.

Some dredges have double tables, that is, the screen is sitvated in
the fore and aft centre line of the dredge, and the tables trend to either
side ; in others the tables trend to one side only, so the screen in this
latter instance is at the head of the tables. Practice has proved that
double tables do not act as well as the single, the play of the water on
them caunot be controlled so well, and there are other defects. To
overcome these defects twin screens were introduced, that is, two
smaller screens side by side, each, with its own independent tables ;
but even this system has not been followed up, and those initiating
it have discarded them, and the conclusion arrived at is that one large
long screen and single tables are the most efficient combination, and
all those New Zealand record breakers before mentioned, with the ex-
ception of the “ Golden Beach ” and * Earnscleugh No. 2,” are dredges
with single screens and single tables.

In my opinion the screen is an ideal appliance for treating wash.
‘T'he strong aversion to the screen by the old digger element is that it
will not save nuggets, and because there happened to be found in the
early days about Braidwood and the Upper Macquarie districts a few
“specks” worth about £5,000 to £ro,000 each, and anticipating an
epidemic of these to occur again at any moment, they think it neces-
sary to design the gold-saving appliances solely on the off chance of
getting, say, a 20 oz. “speck.” The small, light, flaky, dusty, shotty,
etc,, gold, which constitutes our present returns, goes for nothing in
their endeavours to save the nuggets. The “ Kiandra” (a sluice-box
dredge) got a six ounce nugget a few weeks ago, and this strengthened
the sluice-box cause considerably, but I think you could safely risk a
ten to onc bet that the * Kiandra ” or any other dredge in this State
does not get another of the same size, or larger, for the next twelve
months.

In conclusion, I think that the dredging companies in this State
in discarding the screen angd tables and reverting to the sluice-box are
taking a retrograde step, notwithstanding the fact that four of the nost
successful dredges in this State are sluice-box dredges, namely, * Ara-
luen Central,” ¢ Jembaicumbene,” “ Kiandra,” and ¢ Tullock and
Hughan’s” ; but there is no doubt that the dredges with screens and
tables would do equally well, if not betirs, on the claims mentioned,
and the working expenses would be practically the same, but the first
cost of the screen dredge would be slightly greater.

Dredge tables are generally sub-divided athwartships into three
feet sections.

Where there is a prabability of nugget gold some of the New
Zealand dredges have fitted a nugget catcher, that is to say the stone
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shoot behind the screen is fitted with ripples.  ‘'he @ Fourtcen Mile
(N.Z.) dredge obtained a two ounce nugget by this means; but it has
not been thought worth while to generally adopt it.

"Time does not permit the Californian tables as applied to dredges
Leing described in this paper. Briefly they are a combination of the
sluice-box and the ordinary dredge tables.

If the claim is one where it is necessary 10 work into high banks
an elevator will have to be provided of suitable length to stack efil-
ciently the material from the face dredged.

Ground stacks differently according to its composition, but for a
general approximate it may be asswmed that it stacks thiny three per
ceni. higher when elevated than it did when in the solid  Some of the
large dredges working into the tertaces at Alexandra, New Zealand
(“ Dunstan Lead,” “ Glasgow,” etc.,) have elevators from cighty to
one hundred and twenty feet long, and when loaded with tailings weigh
over sixty tons. Large clevators are most expensive to construct and
maintain, and entail also the covstruction of a very large hull to carry
the immense weight with its leverage, etc., and extra engine power to
drive them.

Mr. Walter Peck, dredging engineer, of Dunedin, however, has
come to our assistance with a most ingenious contrivance, which in
many instances will completely supersede the ponderous  jib type”
elevator we see projecting over the sterns of a number of the modern
dredges, besides reducing the size and cost of the hulls about one-half.

The “ Ngapara No. 1,” a small but very successful privately-
owned dredge at Alexandra, in New Zealand, was the first to adopt
“ Peck’s Patent Centrifugal Elevator” which consists of a cast steel
drum with its surface shaped so as 10 act as beaters or impact plates
to the tailings falling upon it from the stone shoot. ‘The drum is de-
signed to revolve at a speed of about two hundred and forty revolutions
per minute.  The diameter of the drum may be anyihing from three 10
five or six feet, according as the height to which it is desired to stack
the tailings, may vary from twenty-five to eighty or one hundred feet.
The beating surfaces of the drum are faced with small renewable strips
of mangaunese steel which are readily renewed and form the only part
subject to wear and tear. The ¢ Ngapara No. 1" found the cost of
renewing the beaters did not exceed £1 a month, and the elevator
could stack ordinary tailings to a height of thirty-five feet, and sand to
a height of twenty-five feet, though their elevating deum only measured
thirty-eight inches in diameter by twenty inches wide. The * Glas-
gow” dredge at once discarded its eighty feet clevator and fitted one
of Peck’s, and their example has been followed by the “ Isiand Block
Company,” and * Sandy Point ”* and several others during the last few
wonths.

The credit of applying the elevator to gold dredges rests with Mr.
W. H. Cutten, dredging engineer of Dunedin, who designed and fitted
to the * Enterprise ” dredge, Alexandra, the first serviceable dredge
clevator, which turned out a great success. ‘There is not the slightest
doubt that Mr. Cutten’s idea advanced the dredging industry consider-
ably. Most of the elevators at present in use are modifications of Mr.
Cutten’s original design.

All the leading points in the details of the construction have now
been 1ouched upon, and it only remains to give a general idea of the
manipulation of the assembled parts—the “gold dredge” herself and
the general principles ov which she is worked on her claim.

To commence with, a dredge ought to be built on the lower pegs
of her claim whenever it is possible to do so. Sometimes it is impos-
sible to get solid ground at the spot, or it may be that the ground is
100 irregular ; or the only suitable site for building may be on the top
of the high banks where it would be an impossibility to launch from;
or it may be submerged by floods. A large number of dredges in this
State were built under flood mark, and I only know of two that were
caught. Building under flood water mark is a very risky undertaking,

even with the dry season before you ; yet there are claims where it has
to be done; for instance, in low lying river banks or flats which the
river when in flood submerges, say tor several hundred yards back ; to
build above the flood mark in a case of this kind would mean launch-
ing or skidding the dredge several hundred yards, a most expensive
operation. It is very often a matter of supreme importance that the
dredge should start on a spot where a rich patch of gold is known to
exist, whether it be above or below flood water mark, or at the top,
middle, or the bottom of the claim.

The reason for building at the lower end of the claim, whether it
be a river or flat, is this: A dredge always if possible works up the
stream (in the Molyneux she could hardly do anything else), her tail-
ings are then always on the down stream side (that is behind her), and
the dredge practically constructs her own dam and brings or banks up
the water in front of her with her own tailings as she goes along, if it is
found necessary to do so ; if she were working dowan stieam, and the
ground shallow, it wouid be necessary to keep building dams ahead of
her, a very costly operation.  Another point, in rivers like we have in
Australia, when working up stream your tailings fall on the down
stream side of the dredge, and if a flood comes it washes them further
away—you have seen the last of them ; but if you are working down
stream the tailings are all on the up stream side of the dredge, and the
first flood that comes along gencrally washes them over the top of the
dredge and fills up the paddock, and when it subsides you usually find
the dredge left high and dry, and almost invariably in a twisted con-
dition.

[t might be argued that a flood generally fills up a dredge’s pad-
dock in any case ; so it does, but when filling it up it might as well fill
it up with untreated material as with tailings.

On a flat where youn do not depend upon damming a river, (as in
the case of the «“ Ovens Valley Co's” claim in Victoria) it is immaterial
where you start, provided it is a point that commands the whole claim
on the proposed working scheme.

A gold dredge is manipulated by six steel ropes, which are led on
to the particular barrels allotted to them in the winch before mentioned,
namely :—Head-line, port bow-line, starboard bow-line, port stern or
quarter-line, starboard stern or quarter-line, and ladderline. Al these
with the exception of the ladder-line are secured to trees or stones, if
they are procurable in the correct position, if not a form of anchor,
called in dredging parlance a “ backer” or *toggle,” is used. These
are simply logs of hardwood, cight to ten feet long, and from six to ten
inches in diameter. ‘The steel lines are secured round the middle of
these logs directly or with a chain sling, or steel rope strop. A 'T-
shaped hole is dug in the ground. in the required position, varying in
depth from two to six feet according to the holding capabilities of the
ground. ‘The backer is dropped into this hole and buried up ; the log
forming the head of the T, and the chain sling, steel rope strop (or
steel line) the vertical portion of the T.  This form of anchor if pro-
perly put in in hard ground will hold almost anything ; but if sub-
merged by flood water, often washes out. A dredge master always
tries, if it can be done at all, to get his head-line round a good solid
rock or a strongly rooted tree.

The head-line is the line that holds the dredge up to her cut and
resists the back thrust and surge of the diedge as the buckets at their
work strike and leave the face. It is the heaviest line on the dredge,
and very stiff in construction compared to the other lines.

In the actual working it is advantageous to use as long a head-
line as possible, for the head-line is the radius of the arc that is formed
hy the dredge when at work on the face of her paddock ; and as it is
desirable to keep the face as straight as possible, a short head-line puts
too much convexity in the face, and also puts a very heavy strain on
the side-lines (and the winch gencrally) when the dredge is in the
corners, making it a difficult matter to retain the desired width of face.
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Where the distribution of gold is pretty equal over the river or flat
to be dredged, the wider the face the better, as taking out the corners
occupies considerably more time for the work done than straight
dredging, and loss of time means less material treated and a corres-
pondingly less quantity of gold won. A wide face means a long head-
line, but in low lying rough country the length of head-line is limited.
At Waipori, in New Zealand, where the dredges work with faces
several hundred yards wide, a single head-line would require to be so
long that it would be practically unworkable. The system adopted
there is to have several head-lines and use one for a centain distance,
than change on to another; this is found more expeditious though more
expensive than using one line and shifting it on to different backers
arranged at the required intervals across the face.

Opening out is the term applied to the initial operations of the
dredge in cutting out the width of the face aund size of paddock re-
quired. A paddock dredge generally starts in a square excavation of
a size sufliciently large to allow her to turn completely round in it (that
is its size is fifceen per cent. or twenty per cent, more in length than
the extreme length of the dredge itself), and takes cut after cut across
the side of the paddock destined to be the face. On each successive
cut she turns at an angle of about forty-five degrees, and cuts directly
into the corners of the face, as far as she can, cach time thereby widen-
ing the face and making her paddock wider until the desired width of
face is abtained.

“The building site should be selected with a view of allowing the
dredge to open out on both corners. ‘The duratson of opening omt
aperations is from a fortnight to a month. At the end of these periods
it is assumed that the dredge is in a thoroughly cfficient position to
deal with the ground ahcad, and that the owners may expect steady
work and regular gold returns.  In opening out operations gold getting
and saving are only sccondary considerations, the first being to get a
proper working face and paddock formed.

The side-lines are arranged to cither hold the dredge steady or
pull her into any required position laterally, and are secured to backers
in suitable positions 1o accomplish this end. The side-lines have to be
long cnough to at least reach the full width of the paddock ; in cen-
struction they are much lighter and more fexible than the head-line.

‘The ladder-line lowers or lifts the ladder as required.  In con-
struction it is lighter than the head-line and much more flexible than
the side-lines on account of the number of sheaves it has to run over.

In wu...ing a gold dredge every cffort should be used 1o keep the
ladder on the bottom (that is the gold-carrying hottom) all the time,
cven when pulling forward on the head-line for a new cut ; this cannot,
however, always be done, and iu very tight ground (like the Macquarie)
that will not fall in, the ladder has to be lifted to the surface of the
water, or surface of the cut, every time before pulling over the dredge
laterally on the cut; to feed the buckets, and the tace from the surface
{of the water) has to be cut down to the bottom by the buckets them-
sclves ; orit has to be worked by a serics of light horizontal cuts
across the face until the required bottom is reached. The portion
standing above water is broken down with a water jet, or jumped down
with crow-bars, or a shot is put in to looscn it.

Al dredge winches sheuld be so designed that the ladder-line can
be manipulated without disengaging the sideline cluiches. Thisisa
very important point in ground liable to falls, the loss of time in releas
ing the side-line clutches being a serioas consideration in cvent of a
heavy fall of material coming on the ladder.  In very rough ground m
which the dredge surges about a lot the trailing-lines (.. paying o1t
lines) should be held perfectly tight with the brakes, and only cased
safiicicntly to permit the dredge to be pulled across the face, the neces-
sary amount to feed the buckets. It is a most reprehensible practice
10 allow the dredge to surge about indiscriminately, as some winchm n
are in the habit of doing. A dredge should be held as steady as pos-

sible to give the buckets, geariog and tables the best chance of per-
forming their respective duties.

Stones up to a ton weight, or more, are kifted by the buckets and
grabs of gold dredges. The method of handling the stones is to stop
the bucket or grab, as the case may be, on its arrival at the deck-line,
and roll off the stone on to the deck or pick it up with a small jib crane
provided for the purpose and land it on the deck; it remains there
until the side of the paddock is reached and it is then rolled or skidded
off on to the side of the paddock, or if the ground is deep it is put at
once on a small trolley and run far enough afton the dredge to prevent
it rolling back on to the face again, and dropped over the side into the
bottom of the paddock. When a big stone is met with in ground with
a soft bottom, the best way of getting rid of it is to dig a hole with the
buckets at the side of it-and et the stone drop into the hole dug.

Heavy timber is a fa- more difficult sthing to deal with, and it is
quite a common occurr. ice to lose days and days grappling with a big
sunken log.  Submerged logs have been lifted on the Ovens River, in
Victoria, seventy feet long, with a mean diameter of three feet, and
when lifted were found to be perfectly sound in every respect.  This
says a great deal for Australian hardwood, but dredging men would
have much preferred, for their part, that Australia had not been so
liberally endowed with good timber.

‘T'o deal with log handling would occupy more time than is at our
disposal. Briefly, the log is loosened along its entire Iength, if it can
be got at by the buckets, one end is freed and lified up with the assist-
ance of the powerful cranes provided in al) dredges equipped for log
handling. When the end of the log is raised high enough, a conven-
ient section of it is cut off with a cross-cut saw, or axe, and rolled or
dragged by bullock or horse teams out of the way of the dredge, and
this proces is repeated along the Tog until the log is entitely removed.
A big log may have to be cut into several lengths before it can be re-
moved.

Before concluding it might not be out of place to mention the
name of Mr. Charles McQueen, who undoubtedly is the father of prac-
tical and profiable gold dredging. The others before him were in
reality only theorists, and their schemes were very crede indeed umiil
Mr. McQueen took np the matter and, at his owa expense, went into
costly experiments for the benefit of the industry as a whole; with the
result that gold dredges are now treating ground in pans of New
Zealand at a cost of something under three farthings per cubic yard,
and the gold dredge as we see her to-day is to all intents and purposcs
Mr. McQueen's dredge of twenty years ago.  To Mr. Chas. McQucen
and a few other enterprising men in New Zealand, and to Mr. C. L.
Garlaud, the pioncer of gold dredging in Australia, the mining industry
owes a debt of gratitude, and numbers of abandoned goldficlds, both
here in Australia, as well as in New Zealand, have been converted into
hives of industry by this simple and inexpensive process—dredging.

New Assay Plant of the Canadian Smelting Works.

‘T'o replace the assay office which was destroyed by fire in July
last, the Canadian Smelting Works has completed at Trail, British
Columbia, a new structure, which, in point of modern cquipment,
equals, if not surpasses, any assay office on the American continent.
The purpose of the management is to keep pace with the progress and
needs of the rapidly increasing resources of a neswv country, and to that
end the assay office has been constructed and equipped to pesmit of
the running of all classes of work that might be presented, such as
coal and coke, iron and nickel ores, gold, silver, copper and lead ores
and other minerat deposits, in addition to any experimental work which
might be necessary in conncction with :he smelter and the new elec-
trolytic lead refinery. -
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In the case of the Canadian Smelting Works, where the ores are
s0 varied, coming as they do from all parts of the Province, containing
anything from 200 ounces down in gold, and 5,000 ounces down in
silver, from 30 per ceat. down in copper and 8z per cent. down in
lead, in practically every combination—and such impurities as molyb-
denite, arsenic, zinc and antimony—the assay oflice holds even a more
important relation to the smelting industry than is generally the case,
the great variety of ores making it necessary to analyze nearly every
shipment. Such large quantities of zinc and other impurities demand
the closest tab on the furnaces, roasters and every part of the works,

necessarily increasing the demands on the assay office.

The new structure cousists of two large brick buildings; the
smaller or furnace building being built into and at right angles with
the main structure, yer being entirely separated by brick walls.  The
main building, which is 7o x 35, contains the office, two balance rooms
an clectrolytic and parting room, the chemical laboratory, bucking
room, store room and basement. In the basement is the motor. which
furnishes power for the mills and crushers.

Two samples of every shipment of ore are sent to the assay office,
where they are placed in electrical dryers. On one the moisture is
calculated and the other is pulped. “The mills and crushers are all on
separate foundations to prevent vibration in the building. The sample
is divided into four parts, one of which goes to the mine, one is sealed
and put aside for use of an umpire, the third is stored for reference
and the fourth is assayed. In case of dispute, the umpire sample is
sent to some assayer agreed upon by both mine and smeiter, and his
assay is final. Al samples are taken to the pulp room, where there is
a cabinet capable of holding 10,000 pulps. All the weighing of pulps
for chemical, furnace and electrolytic work is done in this pulp roomn,
which is equipped with glass-top tables, built from the ground, and
carrying four chemical balances.

On one side of the pulp room is the chemical laboratory, fitted
The chemical and H,S draft
chambers, for the purpose of carrving off all acid fumes, are brick the
full height of the building. Tire chemical hood has four electric hot
plates, each 12 x 18 inches, for chemical work, with separate adjusting
apparatus, so that the chemist may have any degree of heat, from 30
degrees centigrade to the melting point of tin, witheut the slighiest
inconvenience.  “The H.S hood has two similar electrical plates, three
sulphuretted hydrogen and one dionide generator.  In the faboratory
there are two hot water tanks, one of which is connected with a still
for distilled water, heated by electric coils and provided with syphons
and rubber tubes for washing precipitates. Amongst other useful
equipment are the vacuum and pressure pumps and the hot and cold
water throughout.

On another side of the pulp room is the cntrance to the (urnace
building, the walls of which are surmounted by large ventilators and
skylights. The furnaces, four in number, have 23 x 1724 inch mufiics,
and are constructed to burn Crow's Nest coal.  They have a common
4o ft. stack. The fire room is also open to the roof, and 1s divided
from the furnace room by a brick wall. The floors are concrete,
covered with quarter-inch sheet iron.

Two clectrolytic plates and a hood for fumes, similar to those in
the Iaboratory, are contained in the clectrolylic paring room. The
clectrical equipment in this department also comprises 1 set of storage
batteries, connected with a dynamo in the basement, which are capable
of dclivering a continuous cusrent of 20 amperes at 6 volts, the distri-
bution of which is governed by rheostats, capable of cutting the whole
down to onc-tenth ampere.  larger currents, up 10 300 aunperes, may
be had direct from the dynamo, when required for experimental work.

Not the least interesting, however, is the balance room, which

with every new labor-saving device.

contains three gold balances and one analytical balance. To insure
greater accuracy, they are mounted on tables, and are so delicate as to
weigh the ten-millionth part of an ounce.

The building, with its arrangement and equipment, was planued
by Mr. S. G. Blaylock, assayer for the Canadian Smelting Wozrks.

Notes on the Training of a Colliery Manager.*

By R. A, S, REDMAYNE,

It is interesting to compare the present status of colliery managers
with the position and requirements of those in the early history of the
coal trade.

In that quant little volume—perhaps the eariest treatise on col-
liery management in the English language—¢ The Compleat Collier;
or, the whole Art of Getting and Working Coal Mines, etc, as is now
used in the Northern Parts, especially at:out Sunderland and New-
castle,” by J.C., and printed by G. E. Conyers, at the Ring in Litle
Britain, 1708, the writer says that a “ viewer should be well skilled in
lining and levelling,” as also in the method of ¢ coal working,” and
should have a knowledge of the “nature of the coal,” for, says he,
“there is a very great occasion for all these qualities,” and adds that
it behoves the viewer and overman to be experienced in guiding the
air to gocd purpose, as also 16 order well and prudently, for Stythe,
which I before spuke of, doth destroy the ignorant and unwary.”

The charge of a collicry manager in those days was not an ex-
cessive one, ser ag that, though he might have a number of mines
under his control, in no case would any one of these extend beyond a
radius of 200 yards from the shaft. His wage was correspondingly
small, being 13s. to 20s. per week, or more “ as he has pits to Yook
after.”  Says the # Compleat Collier,” “ the viewer weli deserves his
138 or 16s. a week if he has care and parns.”

Mr. J. B. Simgson,i writing of the term “viewer"” savs, The
first mention 1 can find of the old name is in 1326, in a lease from

Jishop Hatfield 1o Thos. Grey, Knight; one clause of which siates
that the lessee had to work the mine as far as it could be wrought by
five barrowmen, according to the view and oath of the chicf forester,
and of the viewer (spelt ¢ veiour').”

Coming down to a much later date, we find, in an * opinion ™
kitherto unpublished, written by Mr. John Buddle, semor, a vicwer of
great note in the Iatter half of the 13th century, the following definition
of the duties and salaries of an agent and viewer respectively.  Under
the date of March 22, 1830, Mecssrs. Donkin & Stable write to Mr.
Buédie 1o the cffect that the owners of a * Scasale colliery, upon the
Tyne, of considerable magnitude (the basis of its vend for 182$ being
between 22,000 and 235,000 tons)” are about to make a change in the
agency of the colliery, and are desirous of having his opinion with re-
gard to the system which he deems most advisable to be pursued in
the management of such 2 colliery, the number of agents he would
recommend to be employed, and the duties of each, ctc.  Mr. Buddle
answers that he is of the opinien ‘- that the affairs of the colliery would
be best conducted by one principal agent or manager, and one prin-
cipal vicwer, with the aid of subordinate assistants in their respective
deparntments,” the agent to have the management of the fittings (sales)
and all cash transactions of the concern, purcnases, etc.  The viewer
or manager ** to have the sole management and direction of the col-
liery in all its several departments, embracing the machmery, etc, from

*Abstiract of paper read before the South Staffonlshire and East Wor-
cestershire Institute of Mining Engincers, on December Sth.

T ** Rise and Progress of Coal Mining.”” An address delivered at New-
castlc-on-Tyae before Students of Iust. C.E., 1596,
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the hewing of the coals to their delivery into the ships” He adds at
a Jater date—April sth, 1830—that for an agent “asalary of £250
or :£30c a year with house and fire, and a cow kept, would 'be fair
and ample; as to the viewer, if not resident, 1 think a clear annual
salary of Lz2o00 a year fair and reasonable, without any perquisites
whatever, except his flannels.”

Even so late as the year 1854, we find that the largest collieries
were comparatively small affairs, the output from the largest amount
ing only to about some 200 to 3oo tons daily, although they were
equal to drawing “ 0o 10 500 tons daily at each pit.  The number of
the workmen at two large pits at this period was 428 and 159 respect-
ively, including bovs. [t is interesting to compare this with the estab.
lishment of a large modern colliery, and the comparison illusirates as
much as anything the great extension that bas taken place siuce the
middle of the last century.

What are the (;lmliﬁcmions demanded of the colliery manager of
the present day ?

It will be everywhere acknowledged that more scientiffe knowledge
is now requisite to deal with the larger issues at stake at the present
time or looming ahead of us. Briefly summarized, the necessity for
this increased and increasingly higher education of our mining managers
may be stated as being due o the following facts :—

1. The mines are deeper, the more easily worked seams and
shallow mineral deposits are rapidly approaching exhaustion, and
deeper and more difficult mining, as well as developments in engineer-
ng, has led 10—

2, The introduction of more claboraie mackinery, necessitating a
wider knowledge of the principles underlying its construciion. applica-
tion and management—especially noticeable under this category is, of
late years, the application of electricity 10 many mining operations.

3. Foreign competition, which, growing in keenness, necessitates
wherever possible the introduction of labor saving appliances, as indeed
of anything that wends to cheapen production. ’

4. Stringent State regulations, imposed in a great measure for the
protection of the persons and interests of the miners.

3. The higher educational status of the mine-workers, rendering
tact, discrimination, and higher mental attainmmnents, generally neces-
sary in those set in authority over them.

6. The great and increasing development of Colonial mining,
opening out as it doces, a wide ficld of profitable employment for highly
trained mining engineers.

Aand under this final category it is significant that in respect t0
metal mining. the leading positions in South Africa, Western Australia,
and other of the Australian Colonies are held not by British or Colonial
trained mining men, but in the majority of instances by men trained in
Amurica.

In Britain we still produce the best colliery managers, but then
our coal mines are more difficult to manage than are thase of America,
by reason of the greater depihs and thinner scams.  But even in this
departinent of mining, we would scem to be losing our proud pre-
eminence.  Up to the year 1899, we held the position of being the
largest producers of coal of any country in the world; but in that
same vear America wrested this position from us.  Moreover, we arc
far behind our trans-atlantic rivals in the matter of cutting coal hy
machine. as the following figures show :—

In the year 1S¢gy Great Rritain proditced by coal-cutting :machines
3.338.408 tons,

Ia the year 1900 Great Hritain produced by ceal-cutting
312,000 tous,

I the year 1901 Great Rritain produced by coal-cutling

3.033.3350 tous,

machines

machinces

Whereas in America :—
In the year 1899, 3,125 machines were in use which mined 43.963.935
short tons.
In the year 1900, 3,907 machines were in use which mined 52,784,523
short tons.
In the year 1901, 4.341 machines were in use which mined 57,843,335
short tons,
and in ten years, from 1891 t0 1901, the number of machines has
increased from 545 10 4,34!.

It may be argued that conditions prevailing in the American
coalfields are such as allow of the proportionately larger introduciion
of coal cutting machinery, but can it be maintained to such a relatively
greater extent? It would scem, therefore, that what we might copy
from the Americans in matters relating to mining, and indeed in other
depariments of engineering, is their readiness to adopt wherever
possible Iabour-saving machinery.

It inust not be supposed that the writer is for one moment an
advocate for the adoption of American methods in their entirety, but
he takes the position that we should be willing and anxious te learn
what we can from anyone, more especially from our chief competitors.

There is one point in respect to the training of mining engineers
in which he believes, we are in advance of the Americans, though they
hold otherwise, and that is, in respect to our apprenticeship system.
There is no mining apprenticeship in vogue in America, but he would
ask at the same time, are we not possibly erring on the side of excess
in this matter?  For the five years’ underground practical  experience
required by the Coal Mines Regulation Act of 1887, before a mining
student can sit for his certificate of competency as a colliery manager,
practically precludes the possibility of obtaining the scientific training
s0 necessary at the outset of a mining engineer’s career to fit him for
the effective management of mines, coal and otherwise, now required.

In a conversation which the writer had with Prof. H. S. Munro,
chief of the mining department. at the Columbia University, the latter
emphasised three special points for mining studems, placing them in
the following order :—

1. Thorough ground work in the scicnces allied to mining,
mathematics, physics, chemistry, and geology.

2. ‘Thorough training in the special department of applied science
which the student intends adopting us a career.

3. Competency of the student to commence carning a livelihood
at once on his leaving the university.

So much for America. What is of greater importance to us is
the question: What is being done in the way of higher education for
the mining men of Britain?  For. though in pure science we are still
pre-cminent, it scems to the writer there is this great difference:  “The
American engineers are submitted to greater thoroughness in technical
training than arc our men.  Better facilities, in this respect, are placed
before them, and realizing the paramount importance of such training,
they take greater advantage of it than scems to0 be deemed uccessary
in this couniry.  Technical cducation is held in higher regard by the
owners of minces and other industrial concerns in America, than is yet
the case in Great Britain.  Anyone who has read the accounts of
what is donc and provided in the U.S.A., and contsasts the magnificent
cducational apparatus of their universities with the scanty system, or
want of sysiem in this respect in this couatry, will no longer be ata
loss to understand one reason why the British nining engineer, who
sccks employment in our Colonial mining regions, is handicapped in
the race for supremacy.

At Birmingham, at any rate, it is hoped that this deficiency will
be remedied, and the writer believes that it will be so, with the assist-

ance of the mining m- Hf the Midlands.  Much good work has been



‘'HE CANADIAN MINING REVIEW. ' 23

and is being accomplished by the County Council lectures in mining
in the Midlands, which will undoubtedly be the means of inducing
many of the young men who benefit by this instruction to proceed to
the university with the view of further advancement in this department
of study.

As it is, courses of study have been arranged, and are already
being conducted for practising and cousultative mining engineers,
colliery managers, and managers of metal mines, teachers of mining,
and mine surveyors, The complete course including instructions in
the following subjects :—

. Mathematics (including algebra, trigonometry & geowmetry ).
. Inorganic chiemistry with laboratory practice,

. Geology and mineralogy.

4. Physics and laboratory practice.

S. Mechanical and electrical engineering.

6. Coal and metal mining,

7. Metallurgy and assaying, in so far as applied to the treatment of
ores ouly, and the analysis of fuel,

1

2
2
-

Besides the indoor work, there will be frequent visits to the mines
of the neighbourhood, and occasional surveying classes are being held
out of daors, in which the students practise what they have learned
theoretically ; and a month or five weeks will be .vnted by the students
each year in company with the Professor, 10 t*+ i-spection and study
of some group of mines in Britain, or it may bz abroad, which will
constitute the summer wining school.

Mireral Shipments Over the Quebec Central in 1502.

By courtesy of the accountant of the Quebec Censral Railway
we have been favored with the following returns of the minerals
shipped over the Quebec Central Railway in 1902 :——Asbestos 235,025
tons (from Coleraine 274,680 1bs., Black Lake 961,020 lbs., Thetford
Mines 564,180 Ibs.); asbestic 3,445 tons; chromite goo tons; brick
9,798 tons; lime 9,102 tons; flagstone 1,401 tons; granite 335 tons;
cement 20 tons.

Dominion lron and Steel Company, Limited.
The following official returns of the output of the Dominion Iron and
Steel Co. during the year ended 315t December will be of interest :—
Keceipts of Ore— Tous.
Iron ore mined by Company in Newfoundland.... 298,634

Iron ore imported from Spain........... ....... 27,499

o . United States........... . 24,978

. o Sweden..... coiiiienan. 9,857

¢ o LT 3,102
Pyrites . Newfoundland .......... 279
Limcstone quarried by Company......c...e...... 2c4,040

Lroducts—

Cokeivriniiiinnnnnnnnnn s tttteree e narraa 338,230
Pig iron........ Ceeeeeies ceaee teerereaieeaieaas 191,259
Steel billetsand slabs... ..oovviivnnr vvenennnn.. 86,424

Cape Breton Coal Company.
The coal disposals of this company’s New Campbellton collic:y in 1902
were 1—

ToQuebeCounnnrunae L et eireenas 1,718
Newfoundland ... .. .o e . 2,133
Nova Scotin.....ee. . ..., e 3,719
P.E.Island...... . ...... oo, 3c¢
New Brunswick.... . . . . ... L., 126
Other countrics..... Ceeeentianenia, . 1,554
Colliery cousumption and employees........ eer 3,083

Total...... e e Crreeneen . 12,838

Gold Bullion Handled by the New Dominion Assay Office
at Vancouver, B.C.

Dr. Haanel in his report to the Minister of the Imterior fur the year
ended 3oth June last gives the following returns of the mllion deposited
with the Dominion Assay Oflice at Vancouver, B.C. i(—

Nrof Weights. Value.
From Deposits., Oz, dec. 3
Yukon. ............. 266 30 375.36 824,125 89
British Columbia...... 366 16,469.55 284,401 12
North-\West Territories 12 218.04 3,990 71
Ontario.. .o... .. ees 23 2,597.31 39.36S8.60
Unclassifted... . ... 3 62.41 1,128 18
Totals... ........ 671 €9.925.67 1,153,014 50

NEW COMPANIES.

ONTARIO.

Dominion Oil Co., Limited.—Incorpotated t1th Dec., 1g02.  Authorized
capital, $850,000 ; in shares of $1.00 each. lead office : Chatham, Ont.

Saugeen Qil Co., Limited.—Incorporated 11th Dec., 1902,  Authorized
capital, $10,000 ; in shares of $10.00 cach. Head office : Walkerton, Ont.

Summit Lake Gold Mining Co., of Ontario, Limited. - Incorporated
19th Dec., 1902, Authorized capital, §10c,000. A. ¥. MacLaren, Stratford,
Ount., Attorney.

Hutton Miniog Co.—Incorporated 14th January, 1903,
capital, $100,000; in shares of $10.00 cach.
Ont.

Moose Mountain Mining Company.—This company, capitalized at
£1,000,000, and the Hutton Miuning Company, with the same capital stock,
have heen organized to develop the 1ron range north of Sudbury, discovered
sometimeagoby Railroad Connmnissioner Chase S.Osborn. ‘Theincorporaters
of both of the companies are Chase S. Oshorn and Otto Fowle, of the Soo,
Mich,, and Messrs. Hearst, McKay and Darling, of theSoo, Ont.  The com-
panies control 3 miles of the range alony what is known as the Moose
Alountains. The iron formation is reported to extend 30 or 40 miles. The
principal discoveries of apparent greatest value have been along the west
brauch ot the Vermillion River, prolonging northwest and southwest into
the township of Hutton in the District of Nipissing. To the northwest the
range runs into an unsurveyed territory of the Algoma District,  The ore is
a hard magnetite, reported to run from 60 to 67 per cent metallic iron, with
much low cnough in phosphiorus to be of Besscmer grade.  The ore is with-
out a trace of titanium, The work done up tothe Yrescm time hias consisted
of locating and securing titles to the propertics, 10ad building, camp building,
diamond drilling, trenching, cross-cutting and test pitting. In this sort of
work alone there has been expended over $100,000.

Authorized
Head office : Sault Ste. Marie,

COMPANY NOTES.

Slough Creck.—Cable received from the mine manager, dated Barker-
ville, B.C,, 12th inst.:=-** Now working south drift. We are driving 1 ft.
perday. Presentappearances show considerable signs of improving. Water
about the same. Length of No. 1 crosscut to the east is 26 ft.; No. 2 30 ft.;
No. 320f{t. South drift, 140 ft.—Splendid wash,”

Ymir.—Cablegram from the company's representative at Nelson, British
Columbia;—**Duning Iast momth o stamps ran 650 hours (27 days)
Estimated profit on operating, $7,651 (£1,550). This is after deducting
developmment £2,600 (£600) and repairs &1,550 ( £320).""

Mica_ Boiler Covering Company.—Lien registered January 2, for
£15,000 debenture stock. Trustees: Mr. P, A. Makins, 12, Stanford Road,
Kensington, and Mr. C, R. Tritton, banker, 1, Pall Mall East, S.\W., charged
on ghc] undertaking, and all the property and assets, including the uncalled
capital.

London and British Columbia Goldfields.—In a circular to the share-
holders the ditectors state that important negotiations for improving the
position of the comnpany arc now in grogress, in connection with which the
chai:man has recently visited the United States and Montreal.  As it would
not be in the interests of the company to hold the general meeting until
these negotiations have reached a further stage, it has been decided 10 post-
poue btlhc holding of the aunual general mecting until as carly a date as
possible.

Whitewater Mines.—The secretary writes that it hias been decined
advisable to make up the comparny’s accounts to the end of last year, and to
submit them at a general meeting, to be held as soon as possibie after that
date. Work at the mine continued until Scptemuber Iast, when it hecame
neccessary to cease all operations owing to the stoping having overtaken the
development.  Strong efforts are now being made 10 obtain legislation for
the improvenient of the local market conditions, which. if successful, will
considerably benefit the company’s position. The chairman, Mr. H. W,
Forster, hias resigned on account of his recent Government appointment.

The New Vancouver Coal Mining and Land Co.—will shortly pass out
of existence, the property being sold through its agents, Mcssrs Rosenfeld,
of San Francisco. We should not be surprised 10 hear that the Dunsmuir
inlcrests are the real purchasers, The Board was armed with an over-
whelming number of proxies at the miceting on Tuesday, which the Chairmian
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did not scruple to use, but some of the questions of the sharcholders—to
whom he gave scant courtesy—appeared very pertinent.  So anxious are the
directors to vid themselves of the property—and receive a solatium of £5,000
for loss of office—that they have agreed to tuke their agents’ promissory notes
for £ 50,000, but the tmnesare 1o be handed over without reservation on receipt
of £60,000, or a little over half of the purchiase price.  Some of the more
businesslike shareliolders suggested that the company should retain some
hold on their property unul they had been pad in full—a suggeston which
the Board retused to consider  the American agenms who guarantee the
balance of the purchase price ate to receive an unnmned sum for guarantecing
this payment, and an additional £2,coo for relieving the company from an
investment of £ 10,0001 the shares of the purchasing company. ‘The super-
intendent receives £10,000; the secretary, £3,000; his assistamt, (£'1,¢00,
with other bonuses to vanous officials, The sharcholders are promised a
return of 20s. per share, with a pussible addition of 25 per share.  1be com-
pany, by the way, has accumulated cash assets of £100,000, and its lands
and colhieries en Vancouver Island are of more value to-day than ever before,
so the anxiety which the directors display to get rid ol> their property is
difticult to understand,

Suowshoe Gold and Copper Mines.—The report of the Snowshoe Gold
and Copper Mines, from the inception of the company to 3oth Septemberlast,
which was submitted at the meeting on Wednesday lust, states tbat develop-
. ment work has been vigorously prosecuted during the period named, and the
mine is rapidly approaching the timne when it will be capable of shipping to
the local smelters 500 or 600 tons of ore per day, The plant and equipment
includes boilers, compressor engines, hoist, pumps, and other machinery
necessary to the proper working of the mine.  The new main three-compart-
ment shaft has been completed to a depth of over 300 ft. and an elecuic
hoist is being installed. A great deal of underground work has been carried
out, and large areas of the surface have been stripped, disclosing very
extensive ore bodies. In addition to the old buildings, a number of new
ones_have been erected, including a new office, boiler and engine house,
hoarding house, buak house, and residences for the accomodation of the staff
and employees st the mine. During the period covered by the accounts

000 tons of ore have been sent to the local smelters.  Most of this has been
in the nature of experimental shipments from different parts of the mine, in
order to prove the value of the large bodies of ore expozed, and the result
has been satisfactory. Shipments of from 150 to 200 tans of ore per day are
at present being made, which yicld a substantial profit, so that earnings are
now being put back into the mine.  Arrangements have already been made
with smelters in the district to take the ore as they can handle it, to the
extent of 400 10 500 tons per day. One of the companies is enlarging sts
smelter capacity, and will then be able to deal with a larger tonnage of this
company’s ore, as well as with ores from other mines. The profit to be
derived from these shipments would be considerably enhanced had the com-
pany its ownr smelter. The main Pheenix branch of the Canadian Pacific
Railwar crosses the Suowshoe mine, and the railway company has putin
additional sidings there in order to provide better facilities for handling our

ore, ‘There is good reason to believe taat the Great Northern Railway—uan
Awmerican line—will next year cross the company's property, as their
engineers have already surveyed & branch to the Snowshoe. .

The managing director visited the propetty in 1901, aud again in 1902,
on each ocassion spending some mouths there in consultation with the local
officials as to the hest course to be adopted in carrying on the development
of the mine. le has taken every opportunity for discussing with the
Government aud railway officials and with the owners of naighbuoring pro-
perties the numerous questions affecting the company’s interests,  Dunn
this year two of the directors, Mr. Waterlow and Dr. L wis Jones, visitec
the Snowshoe mine, snd spent several weeks there in thoronghly investigat-
ing the whole situation on the spot, and were able to form a very favourable
opinion of the progress of the mine since the date of their former visit in 19c0.
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MOLYBDENITE

FOR LEASE OR WORKING BOND.

A Molybdenite prospect for lease or work-
ing bond. C.P.R. runs through property.
Unlimited water power.

ArPLY TO

T. L. STAMFORD,

P. O. Box 86.

Nelson, B.C.

OPEN FOR ENGAGEMENT

Mechanical and Civil Engineer

'l‘IECH‘\'ICAL graduate.  Five jears’ experience in railroad and

mining work.  Well posted in machine shop practice, mine
cquipment, cable haulage, surface mining, decp water, ure ducks and
fast loading devices.  Desires a change.  Open for engagement Dec.

1st.  Address 1roN Ore, ¢jo Canadian AMintng Review.

ENGINE MONTREAL
COMPANY CANADA

Wiz

§00 H.P. Laurie Vertical Cross Compound Electrical Engine.

LAURIE CORLISS ENGINES

ARE THE STANDARD FCR
ALL POWER PURPOSES
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California-Nevada Minirg Co.
"o PER ANNUM GUARANTEED
PRESENT DIVIDEND | PcR CENT. PER MONTH ON PAR VALUE UNTIL
MILL IS COMPLETED.
READY FOR TRE MILI and the | CONTRACTED FOR and will be
Hoodlum Claim, which adjoins the | in full operation not later than
PRESENT PRICE $1.00 PER SHARE. Ful y paid and n:n-assessable.
Do not fail to investigate this proposition. for the more you inv.stigate the more

WILL BE PAID BY THE
on Par Value of Stock when Mill is completed.
$20,0c0.000 BILLOCKED OUT A 200-TON PER DAY PLANT
Old Victor Mine, yet to figure on. | April 1st, 1903.
stock yon will want. Write for prospectus.

W. H. BALOWIN & CO., Brokers and Financial Agents RIS

REFFRENCE—Bradstreet's and Dun's Agencies: State Bunk and Trust Company,
Los Angelos, Cal.; any mining journal of the state or prominent minir.g men.

Bartlett
Concentrating Table.

Bids for Manufacture in Canada.

The undersigned is prepared to grant licenses for the manufacture
and sale of the

BARTLETT CONCENTRATING TABLE,

under Canadian patents No. 66546.

F. L. BARTLETT,
721 Seventeenth St. DENVER, Col.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS

May Prove the Solution

..APPLY TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

Manufacturing Agents for Canada, ROBERT GARDNER & SON, Montreal, P.Q.

Brunton’s Patent Pocket Transit

For Surface or Underground Surveys

THE accompanying illustration shows an
operator taking vertical angles with the
Brunton Patent Pocket Transit.
It is the most accurate and reliable pocket
instrument made for preliminary surveys of
every description,

Case of aluminum 234 by 234 by 1 inches;
weight 8 ounces.

. Nearly 1,000 in use by prominent mining
" engineers, mine managers, civil engineers and
geologists everywhere.

May be purchased from any rellable supply house
or direct from the sole manufacturers

Wm. Ainsworth & Sons,

Sole Manufacturers

Denver, Colo., U. S. A.

Send for Catalogue B-5 for full carticulars.

BRIQUETTING MACHINER

FOR SMELTERS AND
BLAST FURNAGES....

BRIUUETTE your Flue [lust Fine Ores, Calcines, Concentrates, Slimes and other Mineral Fines

INCREASES THE CAPACITY OF THE
Our Improved WHITE MINERAL PRESS

FURNACE FROM 10 TG 25 PER CENT.

the only successful machine for the purpose.

Adopted by most all the Prominent Smelters in the United States.
Used by several Large Steel Works for briquetting Common Iron Flue Dust.

Sent on Trial and
Satisfaction Guaranteed.

OFFICE AND WORKS: 5700 Wallace St.

CHISHOLM, BOYD & WHITE CO.

CATALOGUE MAILED ON
REQUEST

CHICAGO, ILL., U.S.A.

We carry a Large Stock.

W. 1. C.

MUSSEN

& G0,

MONTREAL.

Obtain our Prices.
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ADVERTISING PAYS.

Montreal, 21lst February, 1902.

The Canadian Mining Review,
Ottawa. :

We have been advertising in the Canadian Mining
Review for some sixteen years, and as extensive
manufacturers of mining machinery in Canada we
have great pleasure in stating that we consider
that the money spent in reaching the public
through your columns has paid us an hundred fold.
We consider it, without exception, the best medium
to reach the mining, engineering and investing
public in the Dominion of Canada, not taking into
consideration its foreign circulétion. Our
continued patronage will serve as substantiating
the above assertions.

We are
Yours faithfully,

THE JAMES COOPER MFG. CO.
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JOHN DAVIS & SON oerev Ltd, England

witiifine: MINERS SAFETY LAMPS &

3B AY) WO JINV'T 353 211 pasipa|

‘dINY] S.H3IHI4-1OHS ANV

DAVIS'S PATENT ELECTRICALLY
LIT LAMP TO BURN SPIRITS
S3sSS083dI4 S.ALNd3d ..lV,, SSINVA

. ¢
-
Il
2 2
-

Stock at Montreal. sole Represeniative FOANCIS T. PEACOCK, M_E,, Ca“g;‘gg«}fgg;;‘,{ﬁ““g Send for Catalogue and Prices.

A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF

LESCHEN’S ‘- TRAMWAYS

Rope

Patent Flattened
Strand Wire Rope

Trade Mark Regmered

REMEMBER! Ail zenuine Hercules Wire Rope has a Red Strand. ] Wire ROPG, Manila, Sisal ROPB. Wood, Iron and Steel Blocks ::oec‘:'?gion
HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : ¥2v York Chicago,

BERNARD BEANDILER

IMPORTER OF

CARBONS AND BORTS .

For Diamond Drills and all Mechanical Purposes

GOODS SENT SUBJECT TO APPROVAL 65 Nassau Street, NEW YORK, N.Y.

ComsINED THEODOLITE AND
Mining DiaL

Quick Levelling Head.

Reading 9o° up and down.
GuN METAL - - Price £25.
Conk Worn - - Atavism.
]

ALUMINIUM - - Price £30.
Cone WorD - - - Ataxy.

Stanley’s Patent Mine

‘ | The Cumberland Railway & Coal Company

20 inches, very port- Are prepared to deliver this well known
able. ........ ... .. £25s.

Cobk Wokrb - - Element. Steam Coal at all points on the lines of
Mathematical, Drawing, and Surveying Instruments G. T. R, C. P.R. and I. C. Railways.

Of every description, of the highest Quality and Finish, at
the most moderate Prices.

el Head Offce: 107 ST. JAMES STREET, MONTREAL
Address—W. F. STANLEY & CO. Ltd. :

CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.

Telegrams—* TUrRNSTILE, LoNDON,

Address: P. 0. BOX 396.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 18go,




THE CANADIAN

MINING REVIEW,

PROVINCE

of QUEBEC

The attention of Miners and Capitalists in the United States
and in Europe is invited to the

GAEAT MINERAL Ttnnl URY

Open for investment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago,
- Phosphate, Chromic Iron, Galena, Etc.

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been
specially framed for the encouragement of Mining.

Mining concessions are divided into three classes :—

1. In unsurveyed territory (a) the first cfass contains 4oo acres, (4)
the second, 200 acres, and (¢) the third, roo acres.

2. In surveyed townships the three clas;es respectively comprise
one, two and four lots.

All lands supposed to contain mines or ores belonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (4) be occupied and
worked under a mining license.

No sale of mining concessions containing more than 400 acres in
superficies can be made by the Commissioner to the same person. The
Governor-in-Council may, however, grant a larger extent of territory up
to 1,000 acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $10 per acre for mining lands containing the superior
metals* ; the first named price being for lands situated more than 12
miles aud the last named for lands situated less than 12 miles from the
railway.

If containing the inferior metal, $2 and $4 according to distance
from railway.

Unless stipulated to the contrary in the letters patent in conces-
sions for the mining of superior metals, the purchaser has the right to
mine for all metals found therein ; in concessions for the mlning of the
inferior metals, those only may be mined for.

*The superior metals include the ores of gold, silver, lead, copper, nickel, graphite, asbestos,
mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser
shall commence bona fide to mine within two years from the date of
purchase, and shall not spend less than $500 if mining for the superior
metals ; and not less than $200 if for inferior metals. In defaulr, can-

cellation of sale of mining lands.

(#) licenses may be obtained from the Commissioner on the fol-
lowing terms :—Application for an exploration and prospecting license,
if the mine is on private land, $2 for every 1090 acres or fraction ot
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every 100 acres, and (2) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental of $1 per acre. Each license is granted for 200 acres or less,
but not for more ; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. The Governor-in-
Council may at any time require the payment of the royalty in lieu
of fees for a mining license and the annual rental —such royalties,
unless otherwise determined by letters patent or other title from the
Crown, being fixed at a rate not to exceed three per cent. of the value
at th mine of the mineral extracted after deducting the cost of
mining it.

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. Q.



THE CANADIAN MINING REVIEW,

PROVINCE OF

NOVA SCOTIA.

Leases for Mines of Gold, Silver, Goal, Iron, Gopper, Lead, Tin

—ANID—

PRECIOUS STONES.

TITLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of Chap. 1. Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 40 years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. on
smelted Gold valued at $19 an ounce, and on smelted Gold valued at $18 an
ounce,

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 10a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every 15 miles from Halifax in which to make application at the
Department for his ground.

. MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty
dollars, for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working,

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision ismade for lessees and licensees
whereby they can acquired promptly either by arrangement with the owner
or by arbitration all land required for their mining works.

The Government as a security for the payment of royalties, makes the
royalties first lien on the plant and fixtures of the mine.

Copies of the Mining Law and any information can be

The unusually generous conditions under which the Government of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always stated that the Mining laws of the Province were the best
they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every
unit ; Lead, two cents upon every unit ; Iron, five cents on every ton; Tin
and Precious Stones, five per cent, ; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 40 miles, and embraces an area of over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc,, are met at numerous points, and are being rapidly
secured by miners and investors,

had on application to

THE HonN. A. DRYSDALE,

Commissioner Public Works and Mines,
HALIFAX, NOVA SCOTIA.



THE CANADIAN

MINING REVIEW,

"DOMINION OF CANADA

SYNOPSIS OF

REGULATIONS

For Disposal of Minerals on Dominion Lands in Manitoba, the North-
West Territories, and the Yukon Territory.

COAL.

Coal lands may be purchased at $16.00 per acre for soft coal, and $20.00
for anthracite. Not moré than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to time be specifled by
Order-in-Council shall be collected on the gross output.

QUARTZ.

Persons of eighteen yvears and over and joint stock companies holding
Free Miner's certificates may obtain entry for a mining location.

A Free Miner's Certificate is granted for one or more years, not excced-
ing five, upon payment in advance of $10.00 per annum for an individual, and
from $50.00 to $100.00 per annum for a company, according to capital.

A\ Free Miner having discovered mineral in place may locate a claim
1500 X 1500 feet by marking out the same with two legal posts, bearing location
notices, one at each end of the line of the lode or vein.

The claim shall be recorded within fifteen days if located within ten miles
of a Mining Recorder’s Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is §5.00.

At least $100.00 must be expended on the claim cach year or paid to the
Mining Recorder in lieu thereof.  When $300.00 has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $1.00 per acre,

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te ritory, of an area not
exceeding 160 acres.

The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

PLACER MINING, MANITOBA AND THE N.W.T,, EXCEPTING THE
YUKON TERRITORY.

Plicer mining claims generally are 100 feet square; entry fee, $5.00,
renewable vearly.  On the North Saskatchewan River claims are either bar
or bench, the former being 100 feet long and extending between high and low
water mark. The latter includes bar diggings, but extends back to the base
of the hill or bank, but not exceeding 1,000 feet.  Where steam power is used,
claims 200 feet wide may be obtained.

DREDGING IN THE RIVERS OF MANITOBA AND THE N.W.T,,
EXCEPTING THE YUKON TERRITORY.

A Free Miner may obtain only two leases of five miles each for a term ot

wenty years, renewable in the discretion of the Minister of the Interior.

The lessee's right is confined to the submerged bed or bars of the river
below low water mark, and subject to the rights of all persons who have, or
who may receive entries for bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
each alternate leasehold.

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient.  Rental $10.00 per annum for each mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds
$10,00¢.00.

PREDGING IN THE YUKON TERRITORY.

Six leases of five miles cach may be granted to a free miner for a term of
twenty years, also renewable.

Orrawa, oth Dec., 1001,

The lessee's right is confined to the submerged bed or bars in the rivers
below low water mark, that boundary to be fixed by its position or the 1st
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. Rental, $100.00 per mile for first year, and $10.00 per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$15,000.00.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River, and Hill claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek or gulch:lhe
wjdth being from 1,000 to 2,000 teet.  Allother Placer claims shall be 230 feet
square.

Claims are marked by two legal posts, one at each end bearing notices.
Entry must be obtained within ten days if the claim is within ten miles of
Mining Recorder's oftice. One extra day allowed for each additional ten
miles or fraction.

The person or company staking a claim must hold a Free Miner's cer-
tificate.

The discoverer of a new mine is entitled to a claim 1,000 feet in leagth,
and if the party consists of two, 1,500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of 2!z per cent. on the value of the
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
each separate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners may work their claims in partner-
ship, by filing notice and paying fee of $2.00. A claim may be abandoned
and another obtained on the same creek, gulch, or river, by giving notice,
and paying a fee. )

Work must be done on a claim each year to the value of at least $z00.00,
or in lieu ot work payment may be made to the Mining Recorder each year
for the first three years of $200.00, and after that $400.00 for each year.

A certificate that work has been done or fee paid must be obtained each
vear ; if not, the claim shall be deemed to be abandoned, and open to occupa-
tion and entry by a Free Miner.

The boundaries of a claim may be defined absolutely by having a survey
made, and publishing notices in the Yukon Official Gazetle.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased tor twenty vears,
provided the ground has been prospected by the applicant or his aigent; is
found to be unsuitable for placer mining; and does not include within its
boundaries any mining claims already granted. A rental of $150.00 for each
‘mile of frontage, at the rate of 224 per cent. on the value of the gold shipped
from the Territory. Operations must be commenced within one year from the
date of the lease, and not less than $5,000.00 must be expendcd annuallv.,
The lease excludes all base metals, quartz, and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lands shall, after the first of July, 1901, be
open to prospecting for petroleum. Should the prospector discover oil in
paying quantities he may acquire 640 acres of available land, including and ,
surrounding his discovery, at the rate of $1.00 an acre, subject to rovalty at
such rate as may be specified by Order in Counci)

JAMES A. SMART,

Deputy of the Minister of the Interior.
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Ontario’s

Mining
Lands..

HE Crown domain of the Province of Ontario contains an area of
over 100,000,000 acres, a large part of which is comprised in
geological formations known to carry valuable minerals and ex-

tending northward from the great lakes and westward from the Ottawa
river to the Manitoba boundary.

Iron in large bodies of magnetite and hematite : copper in sulphide
and native form ; gold, mostly in free milling quartz ; silver, native and
sulphides ; zincblende, galena, pyrites, mica, graphite, talc, marl, brick
clay, building stones of all kinds and other useful minerals have been
found in many places, and are being worked at the present time.

In the famous Sudbury region Ontario possesses one of the two
sources of the world’s supply of nickel, and the known deposits of this
metal are very large. Recent discoveries of corundum in Eastern On-
tario are believed to be the most extensive in existence.

The output of iron, copper and nickel in 1goo was much beyond
that of any previous year, and large developments in these industries
are now going on.

In the older parts of the Province salt, petroleum and natural gas
are important products.

‘The mining laws of Ontario are liberal, and the prices of mineral
lands low. Title by freehold or lease, on working conditions for seven
years. There are no royalties.

The climate is unsurpassed, wood and weter are plentiful, and in
the summer seascn the prospector can go almost anywhere in a canoe.
The Canadian Pacific Railway runs through the entire mineral belt.

For reports of the Bureau of Mines, maps, mining laws, etc, apply

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,

Toronto, Ontario.
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ASSAYERS SUPPLIES
CHEMICAL APPARATUS _ |

= Prospectors’ Qutfits ~Fine Chemicals | ]
L, Miners' Outfits  Heavy Chemicals j

o Y —
8 i':» gﬁ»—{ L -
Vi e Correspondence invited. T
__/ S
Prompt deliveries. - !

The Ghemlsts & Surgeons Supply Gn. Ltd

CHAS. L. WALTERS (:12 years with Lyman Sons) Manager
818 Dorchester St. MONTREAL.

10000 COCOC0CICO0000I6C0000000000900C0000000000CO000

THE DENVER FIRE CLAY GO

|742-1746 Champa St., DENVER, COLORADO, U.3.A.

ASSAYERS and GHEMISTS
SUPPLIES.

MANUFACTURERS OF
Furnaces, Crucibles,
Scorifiers, Muffles,

and all kinds of Fire Clay goods for
metallurgical purposes.  Also Bone
Ash, Borax Glass, and strictly C.P.
Granulated Lead.

SELLING AGENTS FOR

. AINSWORTH BALANCES.

B WRITE FOR CATALOGUE-

OOOOOOOOOOOO@@@@@@OOOOOOOOOOOOOOOOOO
= = s _;j j\\: 1. "‘

@

Chemical and

Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATMILTON-MERRITT PROSPECTOR’S OUTFITS. .. ..

Becker’s Balances and Weights.
Battersea Crucibles and Muffles.
Hoskins’ Gasoline Furnaces.
Kavalier's Bohemian Glassware.
Munktell's Swedish Filters.

OUR 1897 CATALOGUE ON APPLICATION.

Lyman, Sons & Company

880, 382, 884 and 386 St. PAUL STREET
MONTREAL.

ROLL JAW CRUSHER

Direct product actual size from a ROLL JAW CRUSHER without screens

The only machines able to crush
large, hard ore

Do not clog

Can also do coarse work

Jaw Crushers work at 1-5 the cost of other machines:
therefore erush fine, and increase capacity and save wear of your
stamps, rolls and mills by feeding quarter and half-inch ores.
Nothing pays better. Hundreds of Roll Jaw Crushers in use.
Best references.

Send for catalogue ‘“ 1903, of Crushing,

Grinding and Screening Machinery.

STURTEVANT MiLL Co.

BOSTON, MASS.

Stocks in Denver and Salt Lake City
Also represented on the coast.
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‘Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS ~ *

‘Rutherglen, Glasgow, Seotland

’ Colliepies, Mines, ,

: WIRE ROPE s for ‘Aerial Tramways

Tmnsmission of Power, Loggl'ng' and general H:mnng‘ and Hoisting Purposes.
- Wire specially selected for own exclusive use.
- We have made ma.ny peeorda with our Winding, Haulage and Crane Ropes.

, Motherwell, Seat., | =
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tied to Dnhdl
another maket

Illustnnonof 'dkt S

Improved Patent Steel Wire ds s
whwh n two yelu ud, mon Pl"" moi& m’

ths, shewing eondihon when taken

'rnmms—“nom Rutherglen.” ABO. Axmwcodnma.

AGENTS IN CANADA :

Wm. Ml, son & uomw Ltd., Halifax, N.S. ‘ Drummond, Mocall & Oo.. uomua;.
W H.Thomo&mm,saintaohn,nn. ’ - JohnBumn.Vanooum,n.c.

Drummond McCall & Co

IRON, STEEL and GENERAL METAL HEROHAHTS

GIHIRAI- SALIO AGIII‘I‘S

] Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.

. AND IHI'OR‘I"RS OF

mma, ohummﬁ, ‘Angles and other: ‘Structural Matorlul.
Stes! Piates—Tank, Boller ‘and Firebox Quality.
' Cold Rolled Steel Shafting. :
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‘Mild Steel Bars—all diameters,
. Wire Rope. Snow ltum Pumpt. 'l"ool ltul.
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-"Generalomes CANADA LIFE BUILDING - "omnm
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THE DOM I N | ON WI R RO PE GU hm!w‘-

| MONTREAL, CAN. e
sunwsor * LANG'S” PATENT WIRE ROPES;‘ e

FOR COLLIERY AND GENERAL H ALso BEST STEEL WIRE: ROPES s
MINING PURPOSES. FOR ‘ALL PURPOSES. '

SOMETHING g  SOMETHING
 NEW.. J T0 LAST...

Thn'WeuingSurtaoeofBemp ‘ TheStrengthof‘Wim.
The Flexibility of Manila. :
UNEXCELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

. Vancouver, B.C. Winni Man. Ottawa, Ont. CATALOGUE ON
BRANCH OFFICES: pocaovvPia e Pogs

Toronto, Ont. Halifax, N.S. APPLICATION "’f i

MININB AND CONTRACTORS’ RAILS s

"RELAYING RAILS 30ms., 45165, 86 16s., 65 1bs. per Yara

IMMEDIATE SHIPMENT.

- LIGHT MINING RAILS o

OR E
AND
12 ibs., 18 Ibs., 25 Ibs., 30 Ibs., per Yard Mlnlng Cars..
«IN STOCK..

WHEEI.BARMW KiNoS
SPECIAL ORE BARROWS

MGKS, SHIVELS, RANNERS, TOOLS, Erc, Ere

Barrett Jacks. Car Movers.
'ENGLISH OCTAGON DRILL STEEL gisse® ™

O 289 ST. JAMES T, MONTREAL




