Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has artempted 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 title 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 plates and/or illustrations/
Planchas et/ou illustrations en couleur

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

N Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de ‘ombreoude la

distorsion le iong de !a marge intérieure

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

1! 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 eté filmées.

Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

L’Institut a microfilmé ie meilleur exemplaire qu'il

lui a été possible de se procurr:. Les détails de cet
exemplaire qui sont peut-tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la 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 détachées

Showthrough/
v/ Transparence

Quality of print varies/
Qualité inégale de I'impression

Continuous pagination/
Vg )
Pagination continue

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

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

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de {a livraison

Masthead/
Génsrique (périodiques) de {a livraison

2X 26X 30X

12X 16X

24X 28X 32X




‘vbl VIIL—No. 0.

Vol. VIIL—No. 10-

1889 CATALOGUE OF 200 PAGES, 1889
"ROCK DRILLING AND AIR COMPRESSING,

alogue is one of unusual mtemst and value.—R.R. Gagzelte.
Should be in the hands of every engineer and Contractor.—£xng. and Min. }oumal
lies a long felt want,—Manwfacturers Record.
-Engineering News.
A valuabie addition to the literature co the subject. -—Exgaua’ B'lg Record.

. This is a thoroughly good publication, -

The matter is readily available, —det:m
A Oemplete Work, —Colliery Engineer.

Hand e = Min. -dnd Sc. Press. o
qulrff;ﬁ%;{lon will be specially va'uable,— Eng and B'lg. Record.,

o ln mhtyahand book,-—Am. Manufacturer. .

© RAND DRILL CO..

a8 PARK PLA.GE I\TEW TORIX.

HANUFACTURERS OF.

HOISTING ENGINES, _
and MINING' PLANTS. .

15 Lierg .

'NEW YORK.

COPELEYD & BAGON

Send for Calafogue

* e P

COMPANY

Manufacture lfmmg, Blastmg, Military
~and Sportmg S

G unpowder, |
DY RAM!‘:E& DAULIK, and the new

Ecnpst mmm; POWDER

DQMINION AGENTS FOR

‘Safety Fuse; Electric Blasting|
‘Apparatus, &c.

——

: OFFIOE
103 ST.FRANCOIS XAVIER STREET
< MONTREAL.

BRANCH OFFICES & MaGAzZINES
at all chief digtr ﬂmtmg points
~in Ga.nada

LICENSES

© ~TO—

PROSPECT OR ‘WORK

“"MINERALS |

- ON ANY: OF THEIR
Lands and Reservatlons

COVERING I\EAR}.\ A -

uuanaru ATon fers |

In Eastern Ontario and principally within
the belts containing ~~

Iron, Phesphate, Gold, Galena,
Plumbago, Mica, Marbles,
: Building Stone,

"1 And other \aluable Mmera!s, are issued by

The CANADA CO

- For list of lands and terms apply to the
Company’s Mining Inspectors, -
H. T. STRICkLAl\D
Peterbprough, Ont.,

For lands in the County of Haslmgs and

west—ward and

. ANDRE\V BEEL, P.L.S
: - Almonte, Ont -

For lands East of the County of Hastings.

PARK BROTHER & Co

ILIMITED.}

/BLACK DIAMOND STEEL,

- The best for Mmmg and General Purposgs
Large and well a.ssorted Stock

3’7‘7 '-St- Pa.ul St., MONTREAL

MILLER BROS & MITCI-IELL -

¢ MANUFACTURERS or -

ste am Rock Dnlls

N

AND
-l HOISTING ENGINES
‘Mmmg & Oontractors Pla.nt .

: &c &ec. .
110 TO 120 KING STREET, MONT EAL, QUE,

TEE 7

, 7 ALEX. FLECK JUN.,
B E:I II ) TELEPHONE co‘ Manuf’aczurer of every Descnpnori of . R ‘
| ac '
OF CANADA.- Mill M hinery
" Wntor Wheels, Steam En‘hu,
Y B, . Boilers, Derricks, Steam .
ANDREW ROBERTSON, PRESIDENT Pumps and Mining
C. F. SISE, Vice-PRESIDENT € Machinery. e
C. P. SCLATER, 'SECRETARV-TREASURER | Brass and Tron Casting of every .
- o Q - Descnpuon. y
. WEAD OFFICE, . MONTEEAL " vumn mou WORKS, wmmsm sr
H C. BAKER, h{;::f:fmgntfn.o Departmven:, . ‘ ‘oaT AW A - .
L Sompep il i i D_YNAMO ELEC'X'BIG
\?ﬁ:i’:,':&ﬁ‘d"rcﬁ‘:‘e‘ii";‘ri"&';ﬁfoieix?‘&r"é pheel ¥ ACHINES and LAM PS.

fiem risk of hugauon

"

This Company will arrange to \:ormect places
nat having telegraphic facilities with the nearest
telegraph office, or it will build, private lines_for
firms" or individuals, connecung their placos of
business or residences. ‘It is a'so?prepared fo
manufacture all kinds ‘of electncal apparar.us )

BALL ELE“TR!C“UGHTC‘ !

F ull pamculars ‘can be oblamed the at Com-.{
pany’s offices as above, or at'St. John, N.B., H;nh
fax, N S Wmmpeg, Man., Vlcwrm. B.C. -

| RE_MINGTON
- STANDARD -
TYPEWRITER

Miss Orr; Champlonship
of the world and Gold Medal
at s'l‘orontq, x3lh August, { *
188!

FLECTRIC LIGHTINC APPARATU:
57, ADELAIDE ST W

T")R )NTO

‘
©'MISS M. R ORR.

GEORGE BENGOUGH ”

_ ARC and INCANDESCENY
GENERAL AGENT, : :

36 Kiug Strest, TORONTO.

A

IFoRr” miNING PURPOSES
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New York Beltmg & Packmg Co.|

. 16 PARK ROW, NEW YORK

JOUN H.CHEEVER, Treasurer. J. D. CHEEVER, Dep¥Treasurer
Oldest and largest Manufacturers in the United States ot

VULCANIZED
RUBBER FABRICS

-FCR MECHANICAL PURPOSES.

2

* 'AND HOSE

'FOR MINING PURFOSES,

_ RUBBER BELTING.
- CIRCULAR WOVEN SEAMLESS, ANTI ¢

SEPTIC RUBBER LINED

«CABLE” HOSEHTEST HOSE §

- For the ‘use of Steam Engincs, Force Pumps, Rolling
Mxlls, Iron Works, Faclones, etc.  Woven
* . in a superior manner to insure wear,
compactness and durability.

“'ria'sr‘ HOSE.”

SOLTID VULCANITE

(Large W hee]s made on iron centets)

Cuts Cooler and Freer than any other

Emery Vulcanite Wheel. other wheel in the market.

SALESROOMS :—Chicago, 151 Lake St.; Detroit, 16-24 .Woodwa.rd Ave:;
" Boston, 52 Summer-St. ; Cleveland, 176 Superior St.
European Branch : Pickhuben, 5, Hamburg (Frexhafengebeit), Germany.

‘ EXTRA RUBBER BELTIN’G_

EMERY WHEELS

3

. From 2 to.24 inches in diameter and T to 25 in length.

The M. T DAVIDSON

- IMPROVED MINING Prue.

4 Warranted to be the simplest and most efficient Steam Pump
made,. whether it be

- SINGLE OR DUPLEX.

To. Prove It, We Challenge All Makers of Steam Pamps o
Public Competitive Test

~ COMPOUND PIIMPING BNGINES'

Obtaining a higher, duty than any .
direct-acting pump made

- MANUFACTURED BY TaE

% Davidson Steam Pump -

COMPANY,
New York Office, - - - 77 leertyStreet.
- ROOT™S
SPIRAL RIVETED PIPE_
Hydraulic Mmmg,' :
Water Works

"Ranch and Railrcad
Water Supplies.

Manufactured wnh ﬁttmgs to -
suit, capable of wnhstandmg any desired pressure. :

ABENDROTH & ROOT MFC. CC.

28 Cliff Street, New York.

X (,hlcago Branch

- S\IITH & KNAPP 62. South Canal Street N

 FRICTION DRUM PORTABL. .

2 1ING ENGINE.

_ OATALOGUE

'LIDGERWO00D MANUF'G CO.

96 LBIERTY ST, NEW YORK,

34 & 36 WEST MONROE ST. CHICAGO, 187 TO 203 CONGRESS ST. BQSTOH, o
Largest. Manufacturers in the United States of - Hoxstmg :Machinery of .
Every Description for ‘Mines, Tunnel Work, Contractors, ‘
: and General Hmstmg Purposes

IMPROVED HOISTING ENGINES

FOR MINING PURPOSES A SPECIALTY

Over 5, OOO Engmes in Use!

. Send for
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~ F. G. BECKETT ENGINE CO.

BAMILTON, ONT.

| Having had many years practical experience in the
manufacture of

| IS NOW PREPARED TO CONFRACT FOR

N J stamp Mill Machinery,

| Concentration Mills,
Revolving, Roasting and

Drying Furnaces.
IRock Breakers,

Cornish Rolls for crushmg,

Amalgamating Pans and Settlers,

Concentrators and
Revolving Screens,
Smeltlng Furnaces, Retorts,

HOISTING ENGINES

EITHER GEARED OR DIRECT ACTION,

'Cornish Pumping Machinery,
Iron Ore Cars, Safety Cages, &e.,
Rock Drills and Air Compressors

STEAM ENGINES AND BOILERS.

N\

Marine Engines and Steam Yachts.
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Francis D. Taylor
MINING ENGINEER,

BROCKVILLE, - ONTARIO

.SpECIALTY. — The Mining of Iron Ores,
Coals, and the Manufacture of Iron and Steel.

Mzr. T. has had for many years the manage-
ment of large mining enterprises in England
and the U, S, A,

AMERON §TEAMPUMP

DI R wﬂxﬁ ( ~ M
PLE@=BLE O 5aC T 23BLE),
& lﬁ;@:c,oﬂ/“?ﬁf@U/P\’*Qw /

ADAPTED
FOR ALL

| PURPOSES.

DOMINION ASSAY OFFICE AND
BUREAU.

Prospecting, Surveying and Examinations by Experts.
Mining properties purchased or floated on the European
markets ; Capital found for developing same. Interest

MININGC

in good mining property secured.
~  London Office :

21 Richmond St. E.
33 King St., Cheapside. 44 Victoria St.

———

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
Mining Engineer and Metallurgist,
Will report on Mines and Mineral Properties,
ADDRESS @
15 ToronTO ST., TORONTO, ONT.

}rononro

'.I‘AYLOR M.cYEITY,
Barrister, Soliciter, &c.,

Supreme Court and Departmental Agent,
SCOTTISH ONTARIO CHAMBERS, OTTAWA.

CANADA ATLANTIC

RAILWAY.
THE SHORTEST PASSENGER ROUIE
BETWEEN

(ttawa and Montreal,

AND ALL POINTS EAST & SOUTH.

‘The only road in Canada running trains lighted
with electricity and heated bY steam from the
engine. Luxurious Buffer Pullman Palace Cars
on all trains between Ottawa and Montreal. Only
line running through Sleeping Cars between

Ottawa, Boston and New York
And all New England and New York points.

Baggage checked to all points and passed by Cus-
toms in transit,
For Tickets, Time Tables and information apply
to nearest agent, or to
S. EBBS, City Passenger Agent,
24 Sparks St., OTTAWA.
GEO. H. PHILLIPS, Gen. Agent,
VALLEYFIELD,
A. E, CAIRNS, General Agent,
136 St. Jcmes St., MONTREAL.
Or at 260 Washington St., Boston, and
317 Broadway, New York.

PERCY R. TODD,

General Passenger Agent

E. J. CHAMBERLAN,

General Manager,
General Offices, Ottawa.

TO MINERS AND OTHERS.

Bannerman & Powers,
VULCAN BOILER WORKS,

428 and 340 Wellington St., Ottawa.

MANUFACTURERS OF

IRON AND STEEL BOILERS

OF EVEKRY DESCRIPTION.
Tanks, Girders, Iron Roof-
ing, Bank Vaults, Smoke
Stacks

—AND ALL KINDS OF—

SHEET IRON WORK.
Repairs Neatly and Promptly Execntey

J. T. DONALD, M.A,,

Analytical Chemist and Assayer,
124 8t. JAMES St. - MONTREAL
Analyses and Assays of every description. Manufactur-
ing processes practically tested. Laboratory instruction
in Chemistry, Assaying and Mineralogy. Terms on
application. .

FENWICE & SCLATER,

Manufacturers of Asbestos, Fire Hose, Files and Cotton
Waste, Miners of Asbestos and Soapstone,

ASBESTOS

Cotton, Leather and Rubber Belting,
42, 44 & 46 Foundling Street, Montreal.

H. R. IVES & CO,,

Hardware Manufacturers and Founders,

QLUEEN ST., MONTREALIL.
STOVES. | PORTABLE MONTREAL CASTINGS
TrADE MaRk “Buffale” FORGES. SMELTING CQ’S | Of every description

S to order,
IRON
BEDSTEADS | BLACKSMITH'S BABBIT o
For MiINERs' Usk. DRILLS. METAL. SOIL PIPE.

PORTABLE ENCINES @ SAW-MILL

Of all capacities —from 3000 feet of lumber and up per day.

Saw-Mills. ENGINES BOILERS
Shingle-Mills. OF ALY, SIZES, B of all capacitics,
Lath-Mills. I’ IRON OR STEEL,

Chopping-Mills.

8end for Circulars, stating
what you require.

ALL STYLES,

®
Brantford, Canada.
St. Paul, Minn., U.S.A,

Waterous Enzine Works Co.

THE DOMINION

Leather Board Co.

MONTREAL,

- MANUFACTURERS OF——

Leather Board & Stiffeners

ALSO OF
ASBESTOS MILL BOARD,
STEAM PACKING, and
FRICTION PULLEY BOARD.

Samples and prices furnighed upon ap-
plication.
Please mention this paper.

ONTARIO
Mining Regulations.

The following summary of the principal
provisions of the General Mining Act of
the Province of Ontario is published for
the information of those interested in
mining matters in the Algoma District,
and that part of the Nipissing District
north of the Mattawan River, Lake Nipis-
sing and French River,

Any person or persons may explore for
mines or minerals on @ny Crown Lands
surveved or unsurveyed, not marked or
staked out or occupied.

The price of all lands sold as mining
locations or as lots in surveyed townships
is two dollars per acre cash, the pine timber
being reserved to the Crown. Patentees
or those claiming under them may cut and
use such trees as may be necessary for
building, fencing cr fuel, or for any other
purrose essential to the working of mines.

Mining locations in unsurveyed territory
shall be rectangular in shape, and the
bearings of the outlines thereof shall be due
north and south, and due east and west
astronomically, and suchlocations shall be
one of the following dimensions, viz : eighty
chains in length by forty chains in widsh,
containing 320 acres, or forty chains square,
containing 160 acres, or forty chainsin
length by twenty chains in width, con-
taining 80 acres.

All such locations must be surveyed by
a Provincial Land Surveyor, aud be con-
nected with some known point or boundary
at the cost of the applicant, who must file
with application surveyor’s plan, ficld notes
and description of loc ation applied for.

In all patents for mining locations a
reservation of five per cent. of the acreage
is roade for roads.

Lands patented under the Mining Act
are free from all royalties or duties in re-
spect to any ores or minerals thereon, and
no reservation or exception of any mineral
is made iu the patents.

Lands situated south of the Mattawan
River, Lake Nipissing and French River
are sold under the Mining Act at one
dollar per acre cash.

Affidavi(s showing no adverse occupa-
cion, improvement or claim should ac-
tompany applications to purchase.

A. S. HARDY,

Commissioner,
department o’ Crown Lands, Toronto.



THE CANADIAN MINING REVIEW.

JOHN E. HARDMAN, SB.

MINING ENGINEER,

OLDHAM, NOVA SCOTIA.

Can be consulted on all matters pertaining to the profession.

The develop and

of Gold Properties a specialty.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.
AGENTS HIGH ROCK MINE.

30 St. Frangois Xavier St., - MONTREAL.

EDMUND SPARGO
’
Consulting and Mining Engineer, 3 Cable Street,
Liverpool.

Owners of or Investors in Metalliferous Mines, Slate, Granite,
and other Stone Quarries, Brick, Terra Cotta, Fire and other Clays
and Mineral Estates in general, requiring reliable and sound ad-
vice either in the Purchase or Disposal thereof, should consult E.S.,
who has executed important professional Commissions in Germany,
Austria, Hungary, France, Belgium, Spain, Portugal. Sweden,
Norway, and in the various Mining Districts throughout Great
Britain'and Ireland. Telegraphic Address: * Spargo,” Liverpool.
Bankers, National Provincial Bank of England, Liverpool.

THOMAS HEYS,
Analytical and Consulting Chemist and Assayer.

References are kindly permitted by the following :
Messrs. Gooderham & Worts, Toronto, Limited; Messrs. P. R.
Lamb & Co.; John Livingston, Esq., Dominion Bolt Co.
Assay and Analytical Laboratory ]
16 King St, West, opposite the Rossin House, f TORONTO.

J. LAINSON WILLS,

F.C. S, ETC.
Late Manager Canadian Phosphate Co. (Lim.),

Reports upon Mines and Mining properties.
Advice given on Chemical and Metallurgical processes.

SPECIALTIES: PHOSPHATE AND GOLD.
TELEGRAPHIC OR POSTAL ADDRESS:

WILLS, BUCKINGHAM, P.Q.

Irwin, Hopper & Co.

MINERS AND SHIPPERS OF
MINERALS, '

30 St. Francois Xavier Street,
MONTREAIL, CAIN.

Asbestos, crude and manufactured.  Phosphate, Mica,
Plumbago, Soapstone. &c.

JOHN D.FROSSARD,BS,ME.

MINING ENGINEER & GEOLOGIST,
3> St Francois Xavier St, - -  Montreal.

A& Specialty—Phosphate Lands, &%

JAMES HOPE & CO..

BOOKSRELLHRS,

Stationers, Bookbinders and Pririters,
OTTAWTIA.

SPEIGHT & VanNOSTRAND,

Dominion and Provincial Land Surveyors,
Draughtsmen, Valuators, &e.

OfFice: Room “J,” FirsT FLOOR, TORONTO ARCADE,
YONGE ST.. TORONTO.

Surveys, Plans, Descriptions of Properties, etc., promptly executed.
Timber Limits and Mining Claims Located.

MILLAR & CO.
GeneralMerchants@ShippingAgents

ATLANTIC CHAMBERS,
209 COMMISSIONER ST., - MONTREAL

Cable address, ‘ Hoyer, Montreal.”

P.O. Box 1095.

AGeNT rorR The Canadian Phosphate Co., Ld., of London, Eng.,
The Montreal Union Abattoir Co., of Montreal, Can.

English Correspondents Messrs, Couper, Millar & Co., Lon-
don, England. .

For Mining Hoisting Derricks, etc.

Strong Wire Cloth and Screens

For Mining. etc., manufactured by

The B, Greening Wire Co,, Ltd,

HAMILTON, ONT.

NATIONAL COLONIZATION

Lottery!

UNDER THE PATRONAGE OF

THE REV. FATHER LABELLE.

Established in 1884 under the Act of Quebec, 31 Vict,,
Chap. 36, for the benefit of the Di Societies
of Colonization of the Province of Quebec.

CLASS D.

Driwings oN THIRD WEDNESDAY IN EvERY
MoxTtH AT 2 P.M.

Prizes value $50,000

Capital Prize: 1 Real Estate worth $5,000.
LIST OF PRIZES.

1 Real Estate worth .. .... $5,000 $5,000

1 Real Estate worth ...... 2,000 2,000

1 Real Estate worth ...... 1,000 1,000

4 Real Estates........... 560 2,000

10 Real Estates........... 330 3,000
30 Furniture Sets ......... 200 6,000
60 Furniture Sets . ........ 100 6,000
200 Go!d Watches.......... 50 10,0C0
1000 Silver Watches......... 10 10,000
1000 Toilet Sets ............ 5 5,000
2307 Prizes worth................. $50,000

Ticlkets, $1.00!

Offers are made toall winners to pay their prizes cash,
less a commission of 10 p. ¢. Winners’ names not pub-
lished unless specially authorized.

: S. K. LEFEBVRE, Secretarv.
Office: 19 St. James St., Montreal, Can.

W. Blakemoe, G.S... M.E.,F I

A. Montgomery Evans, M.E
Member of I. & S.I. a & US.

of Canad:
BLAKEMORE & EVANS,

MINING & CIVIL ENGINEERS

Exchange Buildings, Cardiff, S.W._

JL()I#IDC)lT OFFICE:
Robert H. Jones, 82 Queen St., Cheapside, London, E.C.

Reports, Estimates, and Valuations made on Iron and Steel Works
Blast Furnaces, and all classes of Mining Properties.

CANADIAN BUSINESS PROMPTLY ATTENDED TO.
\

To, Prevent Boiler Explosions

And other accidents to steam boilers, and to secure
economy in working, insure with

THE BOILER INSPECTION

AND INSURANCE COMPANY OF CANADA.

Sir Alex. Campbell, K.C.M.G., | John L. Blaikie, Esq.
President. Vice-Pres.

Heap OFFICE : - - -
G. C. Ross, Chief Engineer.
A. FrasERr, Sec'y-Treas.

ORFORD COPPER CO.,

COPPER SMELTERS.

Works at Constable’s Hook, N.J., opposite new Brigh-
ton, Staten Island. Copper Ore, Mattes, or Bullion
purchased. Advances made on donsignments for re-
fining and sale. Snecialty made of glver-Bearing
Ores and Mattes.

ToORONTO

SELL

INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
: Treasurer, G. A. LAND,
Ofice, 37 to 39 Wall Street, New York.

Robin & Sadler,

MANUFACTURERS OF

LEATHER BELTINC.

TRY OUR

YW aterproof Belting,

Just the thing for Mining Machinery,

’

MONTREAL,
2518, 2520, 2522 Notre Dame St.

TORONTO,
129 Bay Street.

Diamonds, Jewelry,Watches & Silverware

AT ROSENTHAL'S
Goldsmith’s Hall, 87 Sparks St.
OTTAWA.

T. D. TEDYARD,

DEALERIN MINERAL LANDS
4 ONTARIO CHAMBERS, TORONTO.

Will buy undeveloped iron ore and other mineral properties.

WANTED. — Deposits of Magnetic Iron Ore, Red Hematite,
Brown Hematite, Galena, Iron and Copper Pyrites, Mica, SoaY-
stone, Marble, Gypsum, Baryta. Samples can be sent by Sample
Post for 1 cent for 4 0z. or up to 24 oz. in weight.

Information regarding mines cheerfully given.

Corresponden
solicited. Crown Land Business attended to,
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MACDONALD & CO., Limited,

——MANUFACTURERS AND DEALERS IN—

PUMPING MACHINERY, IRON PIPES, FITTINGS, &ec,

‘ FOR MINERS USE.
Call or Write us for Prices. HATITFAX IN.S.

DODGE PATENT

Wood SeparablezSplit Pulleys

Best Belt Surface, Lightest, Strongest, Best Balanced and Most
Convenient Pulley in the World.

WITH OUR PATENT BUSHING SYSTEM

In Comparing Prices of Pulleys please note carefully the
following :
. Our list is lower than most others.
. Every Pulley is a Split Pulley.
. Every Pulley is guaranteed to transmit from 25 to 60 per cent. more power
than an iron one with same tension of belt.
. Our Pulleys are 70 per cent. lighter than iron pulleys.
The fastening does not mar the shaft.
They are perfect in Balance.
They can be used on many different sizes of shafting.
. They are the most thoroughly made wooden pulleys in the world.
. And the handsomest pulley on the shaft.
. No chances to take.  Every pulley as represented or no sale.

Order a Sample Pulley, after which you will have no other.

Se wWonE N

-

-

EVERY PULLEY IS A SPLIT PULLEY WE ALSO MANUFACTURE

EVERY PULLEY WILL FIT.
Made in any size from 9 inches to 16 ft. diameter | WOODEN GROOVED PULLEYS FOR THE TRANSMISSION OF POWER | as or more sices of Shaiting.
with original bores of 3 and 31 inches, BY MANILLA ROPE, ::nr:f zt;rb!:‘:::;y;m::;:s :::o:ts
bushings to be used for intermediate sizes ; Under the Dod§e Patent System from 5 to 500h. p. State power to be trans- many as 4,000 iron pulleys, a great
mitted, speed of shafts, relative position of shafts, distance between shafts, and dvant to deal .
larger ones bored to order. we can furnish a clear estimate. :t;f age ealers carrying

Apply for particulars to THE DODGE WOOD SPLIT PULLEY CO. TORONTO.

Us a

GURNEYXY’

IMPROVED CELEBRATED

Hot Water Heaters !

Guaranteed more Economical than any other
Heater now made, and containing every
known Improvement in Hot
Water Heating.

STEAM FITTINGS, CAST IRON PIPE
REGISTER, GRATES, ETC.

§HO‘1’ AIR FURNACES

FOR COAL OR WOOD.

HETURR PIPES

1E — H
PE & C. GURNEY & C0.- ™=

= MONTREHE .A.L ' Bundy Radiators for Quick Circulation and Economy of Space.
- =
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CHEMICAL APPARATUS!

OF EVERY DESCRIPTION.
Glasg, Porcelain, Stoneware, Platinum Crucibles
—" s s ,
XY~ of every sort, Analytical Scales and Weights, Fine

Chemicals and Reagents, including Volumetric
Solutions. Every requisite for Analysis or Ex-
periment.  For Sale by
LYMAN, SONS & CO.,
384 St. Paul St., Montreal.

Illustrated Catalogue mailed on receipt of
10¢. or Business Card.

Boiler For Sale.

N EIGHTY H.P. TUBULAR’STEEL BOILER
made by W. C. White, Montreal, 15 ft. x § ft. 4 in.
—eighty 315 in. tubes; smoke stack 4§ ft. long; guylards
and guys. Very little used. Equal to new. Price on

cars, $600. Address
P. O. Box 6,

MONTREAL.

A WANT.

A Food that centains the greatest amount of
nourishment in the smallest possible bulk, that
can be relished, easily digested, and that will
QUICKLY NOURISH AND STRENGTHFN.
want is fully supplied by

This

It contains more concentrated nourishment
than any other preparation. The NUTRITIOUS
ELEMENTS being in a partially digested form,
it can be retained and thoroughly assimilated
by the weakest stomach, and it cannot fail to
permanently benefit.

Y1clor Elecric Fuses.

Superior to all others for Exploding any make of Dynamite, High
Explosives, or Gelatine Powder. Each Fuse is tested and war-
ranted extra strong and waterproof. Low grades of Dynamite
Powder will do ten per cent. more execution if detonated with
Victor Electric Fuses.

VICTOR BLASTING MACHINES.

Latest improvements, made in three sizes, easy to operate, strong
and durable. No expensive repairs, low in price, will fire any
make of Electric Fuses.

MANUFACTURED ONLY BY

JAMES MACBETH & CO.,

128 Maiden Lane, N.Y., U.S.A.
&7 Send for Catalogue.

~ASBESTOS.

TEHEO. EAMBETL,
44 Mountain Hil!, Quebec,

SOLE ASBESTOS MANUFACTURER in CANADA

Write for prices and catalogue. Use Asbestos and save
your money. Applied on boilers and Steam piEes it will
prevent them from rusting and will economize 33% on fuel.

Gold Mining Supplies.

The principal depot in Nova Scotia, carrying the most
complete assortment of first class goods, is

H. H. FULLER & CO’S,

41 to 45 Upper Water St., Halifax, N.S.

Our line comprises Explosives, Fuse, American and
English Mill and Hammer Steel, Bar and Bolt Iron,
Steel Wire Hoisting Rope, Hemp and Manilla Rope,
Rubber and Leather Belting, Miners’ Candles, Oils and
Lamps, Miners’ Tools, Machinists’ Tools, Blacksmiths’
Tools, and every requisite for the gold miner.

H. H. FULLER & CO,,
Halifax, N.S.

A Great Blast.—Recently at a quarry at
Bethlehem, N.Y., 50 holes were bored to a
depth of 30 feet, and these were charged with
about 40 lbs. of dynamite each. The holes ex-
tended along the ledge for a distance of 350 feet.
The amount of rock displaced by the blast is
estimated at from 20,000 to 25,000 tons. Of
course, in comparison with the Hell Gate blast
in 1876 and the Flood Rock in 1885, this blast
is insignificant. At the Flood Rock explosion,
240,000 pounds of rack-arock and 40,000
pounds of dynamite were fired, by far the great-
est quantity of explosive ever used in one blast,
and about 400,000 tons of rock were broken up.

IVLAFP

—OF THE—

PHOSPHATE REGION

—OF—

OTTAWA COUNTY, QUE.

This, the only Map of the Phosphate
Region now extant, embraces
the Townships of

BUCKINGHAM, HULL, PORTLAND
(East and West), WAKEFIELD
TEMPLETON, DERRY, THE
GORE OF TEMPLEYON,
VILLENEUVE, &c.

The location of all mines now or
lately in active operation are promi-
nently delineated.

As only a few copies of this excel-
lent Map remain unsold, orders should
be sent in without delay.

'PRICF, TWO DOLLARS.

—

On sale only at the offices of

THE CANADIAN MINING REVIEW,
OTTAWA.

ALEX. RANKIN,

20 Toronto Street, Toronto Ont.
Agent for sale of Mines and Mineral Lands,

CORRESPONDENCE SOLICITED.

4F Agents in England and New York.

HARRIS & CAMPBELL

Latest Designs in Drawingroom, Diningroom
and Bedroom

FURNITURRE

—_—

With jmproved Steam Machinery our facilit'es fo
manufacturing Cabinet Goods are complete. Our up

holstery Department is well stocked with latest imported
patterns.

Corner QUEEN & O°CONNOR Sts
OTTAWA.

THE DOMINION

SAFETY BOILER CO.

MANUFACTURERS OF

The “Field-Stirling” Patent High
Pressure Boiler,

The Safest and Cheapest Steam-Generator now in Use.

This Boiler is unusually durable, being made of the best steel
and wrought iron exclusively. No cast-iron is employed, It is
simple in construction, has a rapid, well-defined circulation, and a
large cool mud-drum, where all impurities are collected to be blown
off.  All parts of the Boiler are readily accessible for the closest in-
spection. It has great excess of strength and is not liable to be
strained by unequal expansion. The water space is divided into
sections so arranged that NO EXPLOSION IS POSSIBLE.

Some of Our Leading Customers:

The J. A. Converse Mfg. Co. (A. W. Morris & Bro.), Montreal;
The Canada Sugar Refining Co., Montreal; The Pillow and Hersey
Mfg., Montreal; The Berthier Beet Root Sugar Co., Berthier,
Que.; The Imperial Insurance Co., Montreal; The Massey Manu-
facturing Co., Toronto; The Acadia Coal Co. (Lt'd.), Stejlarton,
N.S.; Canada Paper Co., Windsor Mills, Que.; Royal Electric
Co. (Central Station), Montreal; Dodge Wood Split Pulley Co.
Toronto, and a repeat order from A. W. Morris & Bro., after five
months’ experience; Ingersoll Rock Drill Co. of Canada,

We guarantee Dry Steam and Great Econon y
of Fuel. Correspondevce Solicited,

1. FRASER TORRANCE, M.E.,
P.0. Box 1707, Montreal.

Manager

EDMUND C. SHOREY, M.A.,

Analytical Chemist,
KINGSTON.

MINERALS OF ALL KINDS assayed at reasonable rates
Analyses of Milk, Water, &c.

&7 PHOSPHATES A SPECIALTY. =

FOOT OF
PRINCESS STREET } - =

D. McEWEN & SON,

Machine, Engine £ Boiler Work

(Established January, 1868_) :

Compound and Yacht Engines a Speeialt'y.
Estimates for Steamboats complete. ‘

MINING REPAIRS CONSTANTLY ON HAND

WORKS AND OFFICE 1 .

54 to 60 Queen Street, Kingston, Ont.




THE CANADIAN MINING REVIE‘W‘.

have not bought from us would find it to their advantage to do so.

If you want | M. BEATTY & SONS,

WELLAND, ONT.

B 9 G_S HOISTING
ENGINES
FOR PACKING -
ASBESTOS, PHOSPHATES, ORES, &c., E][EIHES
Send to us for Samples and Prices. Mines
Every quality and size in stock. I—néf;nes

Specially strong sewing for heavy materials.

Horse-Power Hoisters,

Lowest prices compatible with good work. . Stone Derrick Irons,

ifugal P
We now supply most of the Mining Companies, and those who Centrifugal Pumps

THE GANADA JUTE GOMPANY (LTD.) %~

17, 19 & 21 ST. MARTIN STREET, DREDGES, DERRICKS,
STEAM SHOVELS,

Established 1882. MONTREAL. And other Contractors’ Plant.

AMALCAMATINGC MACHINERY. CONCENTRATING MACHINERY.
Stamp Milis for Wet or Dry Crushing. Huntington Centrifugal Quartz MIIl. Blake. Dodge and Comet Crushers, Cornish Crushing and Finishing Roils,
Brying Cylinders. Amalgamating Pans, Settiers, Agitators and Concentra- Hartz Plunger and Collom Jigs. Frue Vanner & Embrey Concentrators,
tors. Retorts, Bullion and Ingot Moulds, Conveyors, Elevators, Bruckners Evans’, Calumet, Collom’s and Rittenger’s Slime Tables. Trommels, Wire
and Howell's improved White’s Roasting Furnaces, Etc, Cloth and Punched Plates. Ore Sample Grinders and Heberle Mills.

FRASER & CHALMERS,
MINING M.‘ACI—IINERY,

Improved Corliss and Slide-Valve Steam Engines,
Boilers--Horizontal, Vertical and Sectional,

IMPROVED STEAM STAMPS.

"
4

i, —
g-g.':‘: “ t S 2 g g
3 &~ . [ 4 - 3
§oady 28, 2504
2"':', » o £33
2 09:2¢ 'ggmo-ggm
iz Bt
SELET 8;33§i‘;"§
'y - s - < -
$Tsi=3 i 335308508
:z‘lo‘ia -_B.g,.,ﬂ.,o”
Pg22°a 1352885352
uongcs 15%2 o000
3 s§ 289
3 088 H ® 3
14 [ 3 )
e O 3 a s
- 4 < -

General Offices and Works: FULTON & UNION 8TS., cchco."lu..

BRAKNCH OFFICES: NEW YORK, Room 43, No. 2 Wall St. DENVER, COLO., 1316 Eighteenth St. SALT LAKE CITY, UTAH, 7 Wes
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Sole Western Agents for TYLER WIRE WORKS Double Crimped Mining Cloths.
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To Our Readers.

Owing to the press upon our space incidental
to the recent Meeting in Canada of the Ameri-
can Institute of Mining Engineers, we have heen
compelled to hold over our usual notes from
the mines, and other interesting matter.

-—

Obituary.

We regret very much to bave to record this
month the sudden demise of Professor David
Honeyman, ~Curator of the Nova Scotia
Museum of Natural Science. The deceased
gentleman will long be remembered as one of
the greatest authorities on the Geology of east-
ern Nova Scotia and Cape Breton.

The sudden death of T. H. Hulbert, M.E,,
chief owner and manager of the Mink Moun-
tain Mine, near Port Arthur, from an acci-
dental overdose of morphia, takes from us
one of the ablest pioneer explorers and mining
engineers this district has ever seen.

- g
The Visit of the American Institute of
Mining Engineers.

The recent visit paid by the American Insti-
tute of Mining Engineers, and the holding of
their autumn Session at the Capital was a
feature of international courtesy amongst mem-
bers of the mining profession which would well
bear repetition, and the fruits of which cannot
but be productive of immense advantage to
Canada. When it was definitely ascertained
early in the year that this visit was decided
upon, a large citizens’ committee was formed to
take the necessary steps to carry outall require-
ments. This, however, soon resolved itself, as
all such gatherings do, into a few energetic

workers, to whom it became a  labour of love " to’

thinkoutand arrangeforthecomfort of thecoming
guests, and to select what excursions would best
enable them to see the mineral treasures of our
country, and at the same time afford a pleasant
trip in each of the provinces of Ontario and
Quebec. Well did this committee carry‘out its
work, and the voice of the visitors was unani-
mous in praise of everything done for them.
The proceedings of the Session and the various
excursions are described elsewhere. The num-
ber of our visitors was not so large as had been
expected, but what was lacking in quantity was
made up in quality, for those who came were all
leading representative men at the head of their
profession, and experts in every respect,

Tt isa matlerof vegret that only one representa-
tive of the iron trade, Mr. John Birkenbine, was
in attendance, The slimness in the attendance of

this most impcrtant Lranch of the pro‘ession is
however accounted for from the unusual activity
now prevailing in the iron industry, and the

largely increased number of blast furna-
ces now at work across the line;
to the fact of the Paris Exhibition

having induced a number of this class of the
community to pay it a visit, while the lateness of
the season and the inclemency of the weather
prevented many more from attending who
otherwise would have been present.

To this latter fact also is mainly due the
abandonment of the proposed trip to the silver
and iron districts of Port Arthur. The enter-
prising population of that rising town were dis-
appointed, and rightly too, at the abandonment
of that trip, for they had made the most elabor-

ate arrangements for their expected visitors,

To close this brief r ference without mentioning
thedeepinterestshown ineverything by theladies
who accompanied a number of our American
guests, would make it very incomplete, and
their presence on the excursions, where despite
the very bad weather prevailing they were the
life and soul of the party, added matevially to
the success of the whole proceedings. We look
forward with pleasure to another visit to
Canada a! some future day, of this distingunished
body, the American Institute of Mining En-
gineers, and hope that what the visiting mem-
bers have lately seen in their tour will tend to
increase in every way the relationship which
nature designed should always exist between
the two pations of the North American con-
tinent.

-

Deep Gold Mining in Nova Scotia.

In the gold districts of Nova Scotia an aurif-

erous quartz vein usually presents one or more
irregular patches of ore richer than the quartz
bounding it on the longitudinal extension of tl e
lode. These rich “pay streaksor chimneys”
vary in length and depth up to five hundred
feet. Tley dip at various angles to the horizon,
and do not materially differ from those found in
other parts of the world. Tt is not necessmiy
to allude here to the many ingenious theories
which have been advanced to account for this
concentration of gold, etc., at certain points in
the vein, but it may safely be said that no law
is known governing their formation in Nova
Scotia, and the remark of an old miner best fits,
that there would be no fun in gold mining
without it.

As already remarked the shape of these pay-
streaks is irregular, and they vary equally in
their extent. Some outcrops of paystreaks
have been followed but a short distance, while

Others have repaid the miner’s toil to a depth of .

600 feet, and others again have been struck
accidentally in underground workings. Hitherto
in Nova Scotia the life of a mine has usually
ended when the paystreak gave out, the excep-
tions being the operations in slate belts, and in
comparatively low grade veins, and it has become

-to this method of exploration.

a generally accepted axiom that there is no use
in pushing explorations in barren quartz. A
paper read at the last meeting of the Royal
Society of Canada certainly gives reasons for ex-
pecting that the veins would thin out in depth,
but it is also pointed out that the depth at
which this thinning out may be met is far
beyond the deepest mining yet reached here or
in other countries.

In view of this abandonment of mining when
the pay quartz in sight is extracted, the ques-
tion of the enrichment of the veins at lower
depths is of great importance to the Province
as well as to the miner. Without the expres-
sion of an opinion as to the probability of the
occurrence of rich paystreaks at greater depths,
or the renewal of a paystreak, after an interval
of barren quartz, on the line of prolongation of
its greater axis, it may be remarked that, as the
fact of lateral enrichment of a vein has been
proved by the occurrence in it of more than one
paystreak, there appears to be, in comparison
with the limited extent of mining operations,
no reason why similar enrichments should not
be found in depth.

As yet no mining company in the Province
has tried to prove this point, although its im-
portance has been recognized by those who have
been fortified by foreign experience, and the
desire of securing the fullest possible return for
the expense of purchase and equipment of their
mines. Applications have been made to the
Provincial Government to undertake the task,
or to subsidise companies who might offer to
carry out the test. The opinion of the applicants
being that either a new shaft should be sunk in
any district specially selected. or that in any
district a shaft which bad intersected a pay
streak should be continued to a depth of from
800 to 1,000 feet.

The most apparent objection to the Govern-
ment trying the experiment, either directly or
indirectly, i3 that a failure in any district would
be merely a negative proof, and would be
quoted against the value of the deposits, and
the consideration of experience would presum-
ably not allow of this most admirable method

“of investigation being tried very often. In Aus-

tralia large sums are annually expended by the
Government in prospecting with diamond drills
for the purpose of exploring for new gold fields.
There, the conditions under which the gold
occur, as comparatively level deposits overlaid
by immense masses of trap, etc., are favorable
In Nova Scotia
the alternating beds of slate and quartzite are
inclined at high angles, the veins are numerous,
and the work of boring would be extremely
expensive, while the comparative narrowness of
the veins would make a “test core” of a free
gold vein, even if the drill penetrated a pay
streak, of uncertain value.

A writer in a local paper some time ago sug-
gested another way of approaching this matter,
which is free from -some of the objections
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alluded to. The idea was that the Government
should offer a bonus to the company which
should first show practically the existence of
gold in remunerative amounts at a depth ex-
ceeding, say nine hundred feet. If the chance
of a good bonus was displayed, a company
working quartz at a depth of 300 or 400 feet at
a fair profit, could try the experiment without
incurring a very heavy expenditure. If unsue-
cessful, the bonus would remain for another
test, made perhaps in a different district, and
under conditions possibly more favourable.

The Meeting of the American Institute
of Mining Engineers at Ottawa.

The fifty-fifth meeting of the Institute was
held at Ottawa during the week commencing
Tuesday, 1st October. When the very large
membership of the Institute is considered,
numbering, as it does, close upon 2,500 mem-
bers, a comparatively small attendance was
registered when the first session was called to
order. Many reasons may be given to account
for this. As stated in our last issue, a large
number of members had just returned from a

~ European trip extending over several months,
another considerable number were present at
the Denver meeting in June, while others were
present at the Toronto meeting of the American
Association for the Advancement of Science
and these, of course, found it difficult to get
away again this year. Again, there has been a
very decided revival of business in the United
States, particularly in the iron trade, where
blast turnaces are being blown-in, contracts ave
under negotiation, and engagements are more
important and imperative thun usual. The at-
tendance of Canadian members was also not so
large as expected. The following members of
the Institute, and invited guests, were present
during the meeting :—Dr. Chas. A. Asburner,
Assl. State Geologist of Pennsylvania, and
Mrs. Asburner, Pittsburg; 8. E. Brethertorn,
Leadville, Colo. ; Martin L. Griffin, Holyoke,
Mass.; Dr. H. T. Bovey, Montreal ; Capt. R.
C. Adams, Managing Director Anglo-Americun
Phozephate Co., Montreal ; J. H. Bramwell, cosl
operator, Bramwell, Va.: C. S. Bedell, U. S.
Assay Office, New York ; B. T. A. Bell, editor
Canapiax ML '~¢ REviEW, Ottawa ; Dr. Robt.
Bell, Geological Survey of Cunada, Ottaws ;
John Birkinbine, M.E., editor Journal of Cha; -
cal Workers, Philadelphia; W. B. Cogswell,
General Manager of the isolvay Process, and
Miss Mahel Cogswell, Syracuse. N.Y.; J. B.
Church, Mys. Chureh, Miss DeLaney and Mits
Biight, Geneva, N.Y.: W. 8. DeCamp and
Mrs. DeCamp, Lyons Falls, N.Y.; C. A. De
Cump and the Misses S. M. and M. A. DeCamp,
Boonton, N.Y. ; Piof. Thos. Egleston, School
ot Mines, New York; Dr. R. W. Ells, Geolo-
gical Survey of Canada, Ottawa; T. R, Gue,
President Acadia Powder Co., Halifax, N.S.;
W. H. Hulick, Easton, Pa. ; John E. Hardman,
8. B. Oldham, N.8. ; L. Holbrook, New York ;

AN
Y-

Wm. H. Hale, Engineering and Mining Jowrnal,
New York ; Dr. B. J. Harrington, McGill Uni-
versity, Montreal ; W. H. Hutcheson, Anglo-
Continental Guano Works, London, Eng. ; C.
H. Joiiet, Roselle, N.J. ; Jas. E. Jopling, Mur-
quette, Mich.; J. T. B. [ves, Toronto ; K. D,
Ingall, M.E., Geological Survey, Ostawa; C.
Kirchoff, Jr., editor Jron Age, New York ; J.
S. Lane, M.E., M. C. Bullock Mfg. Co., Mrs.
Lane and W. A. Lane, Chicago, IIl.; N. M.
Langdon, Port Henry, N.Y.; A. P. Lowe,
Geological Survey, Ottawa ; Thos Macfarlane,
F.R.8.C,, Ottawa; F. H. Macdowall, Consult-
ing Engineer, Tilley Foster Mine, New York ;
Major R. G. Leckie, Sherbrooke, Que.; AWK,
Newell, Bradford, Pa.; J. Obalski, Mining
Engineer to the Province of Quebec, Quebec;
J. C. Platt, Waterford, N.Y.; F. Prince, Gen-
eral Manager Slate Mining Co., Slatington, Pa.;
Dr. E. D. Peters, Jr., General Manager Cana-
dan Copper Co., Sudbury; John C. F. Ran-
dolph, New York; Addison C. Rand, President
Rand Drill Co.,, and Miss Josephine Rand,
New York; Dr. R. W. Raymond, Montana
Smelting Co. and Secretary to the Institute,
Miss Elizabeth Raymoud and Miss Atherton,
New York ; Theo. D. Rand, Philadelphia, Pa. ;
P, R. Redpath, Montreal ; Prof. John C. Smock,
Albany, N.Y,; Prof. S.fSharples, Boston,
Mass. ; T. Trimble, Managing Director Temyple-
ton and Blanche River Phos. Co., Montreal ;
J. Lainson-Wills,
Wiisburger, M.E., Antwerp, Belgium, etc., etc.

Opening Session.

The opening session was held on Tuesday evening, 1st
October, in the large room, House of Commons, usually
occupied by the meetings of the Royal Society of Canada,
and known as the Railway Committee Room. When
proceedings commenced the hall was completely filled.
Beside the members of the Institute, there were present
a goodly sprinkling of local mining men and a large
number of ladies.

Mr. B. T. A. Bell, Secretary of the Citizens’ Commit-
tee, read letters regretting inability to be present from
Sir Hector Langevin, Minister of Public Works; Hon.
A. S. Hardy, Commissioner of Crown Lands, Toronto ;
Hon. G. Duhamel, Comm:issioner of Crown Lands,
Quebec ; and from His Worship the Mayor of Ottawa.

SHERIFF SWEETLAND—Mr. President, Lalics
and Gentlemen of the Am. Inst. of M. E. : As Chair-
man of the Local Committee, it is my duty, and a very
pleasing duty it is, to extend to you a hearty welcome to
Ottawa. In doing this I speak on behalf of the citizens
who appointed the gentlemen who act with me as the
Local Reception Committee. 'We feel honored that you
have made Ottawa your choice for this years Autunn
Meeting. I believe this is the third time that the Insii-
tute has met in Canada, and I trust that this may be
reckoned hereafter as one of the most successful meetings
ever held by the Institute. So far as the Committee and
the people here are concerned we will endeavor to make
it so. We have been assisted very materially by the
liberal Grants from the Federal and Provincial Govein-
ments, so that the welcome is not confined to the city
itself. The co-operation of the different governments is
the best evidence that the country appreciates the posi-
tion which you occupy as practicel scientific men. I
think I may use the word practical in connection with

your Institute, because you are all workers as I under-

stand it.  You are all anxious to take from the bowels of
the earth those economic minerals which are necessary
to promote a higher civilization. We all work for that
common purpose. It makes no difference whether we
are on one side of the line or the other. I am glad to
see that yours is an American Institute, that it covers
the whole of this great continent. Although you meet
sometimes in the south, sometimes in the extreme west,
a d at other times in the east, you occasionally pay a
tlying visit as you do now tc the north. In Canada we
have a very great deal to show you that I am satisfied
will be of the greatest interest to yourselves, as well as,
I hope, of interest and benefit 10 ourselves. The mineral
resources of this vast country have as yet been scarcely
touched. What little mining has been done has been but
a tickling of the surface, but we have endeavored to show
you by the series of excursions arranged for the latter
part of this week that this northern portion of the
American continent possesses vast and almost unlimited
mineral wealth. We are going to take you over more

F.C.S., Buckingham ; P.

than 1,200 or 1,500 miles of  our country and
that is only a small portion of it, as you know, but it is
as much as we can possibly show you on a flying visit
such as this. I do not intend to, nor should T occupy
your time this evening. I am merely supposed to extend
to you a hearty and cordial welcome. I have on my
right no less a personage than the Rt. Hon. Sir John A.
Macdonald, a gentleman whom we in Canada look upon
as being without a peer, and I think we are safe in
saying so. (Cheers.) We have also a member of the
Quebec Government, the Ilon. Mr. Ross, Minister of
Public Works, who comes from a Province which is
deeply interested in the development of her mines. I
will now introduce to you the Rt. Hon. Sir John A.
Macdonald.

SIR JOHN A. MACDONALD—Gentlemen of the
American Institute of Mining Engineers, I shall join
as a citizen of Ottawa with my good friends in wishing
you a hearty .welcome.- We are very proud indeed to
know that your Institute has already honored Canada so
far as to have visited it on previous occasions, and we
hope your visit to our metropolis — which is still
an_infant metropolis of Canada—will be such as to
induce you to come again. My remarks will be very
brief, but they are not the less sincere on account of
their brevity. We welcome you here. We are ex-
ceedingly proud and happy to greet you, and hope you
will have a very pleasant time while you are here, and
that pleasure may be joined to some acquisition of
knowledge as to the resources of our country. Formerly,
I am afraid, the majority of our American friends on the
other side of the border considered us, as Voltaire con-
sidered Canada years ago, as occupying a region of ice
and snow. Iam glad to find that that idea has alto-
gether disappeared, and some of my political friends
going to the south of the border tell me, in fact, that the
Americans are getting too affectionate. (Laughter.)
They are getting altogether too affectionate. 1 dare say,
and I hope and believe, that the intercourse between the
people of Canada and you gentlemen, as representing a
very important body from the United States, will tend
still further to unite us together in feeling, as we are in
blood and language and otherwise. 1 told a story a
short time ago, which I shall repeat. It was a good
many years ago now, when the Americans did not know
Canada nor covet it so much as they do at present.
(Laughter.) They were not so well aware of our very
great merits. This story was told to me by a gentleman,
now a Canadian but of American birth. He was travel-
ing from Windsor, at the western extremity of Ontario,
eastward, and he was sitting behind two American gen-
tlemen who were evidently paying their first visit to
Canada. He could not help hearing their conversation.
After going a few miles eastward one of them said :—
¢ This is not so bad a country.” ** No,” says the other,
‘“it is not a very bad country.” After going a little
further the one who had spokan first said :—*“ This is a
fine country ; we must have this country.” *“Oh,” says
the other, ** I would have no objection to taking the
country if it were not for the darned people we would
have to take.” (Laughter.) That is all gone now, and
as I have already said, we b:lieve that our good neigh-
bors are beginning to think that our country is not s> far
inferior to theirs; not so far, at all events, as to disin-
cline them to take the cnn'ry even with the encum-
brance of the people. (Lauglter and applause.) I shall
not detain you any longer, not being a miner myself, but
a politician. Some of our enemies say of us that the
only mining we know of is undermining. (Laughter.)
But that is a falsehood, like many other falsehoods that
are prevalent in this world. I wish every prosperity to
y wur Institute, which I believe is calculated to do a great
deal of good. I think science belongs to no country,
nor does the practice of science belong to any country,
I believe the examination of Canada by you, gentlemen,
will be of very great service to Canada ; and as a matter
of self-interest, if it were not from higher sentiments, we
greet you from the bottom of our hearts. We think,
with your assistance, that is from the reports you will
make, we will be able to stand still' higher as a country
capable of great development, and I can say that with
your assistance we will be able to do that which is de-
scribed in the rather profane Janguage of the celebrated
Sheridan when he went down to Manchester at the time
of the construction of the great Bridgewater Canal. As
you know, that is a great country for professional men
like yourselves, and as far as canals and mines and .
the development of industries of every kind are con-
cerned, that is a great centre. He was called upon to
give a toast, and this was the toast—it is not profane,
gentlemen : *‘Dam your rivers, sink your mines, and
blast your canals.” "(Laughter and cheers.) With your
assistance, and with the assistance of men like you, we
hope to carry out these very objects. I greet you, gen-
tlemen, with all my heart. (Cheers.)

SHERIFF SWEETLAND-I would ask the Hon.
Mr. Ross, Minister of Public Works for the Province of
Quebec, to address you.
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HON. MR. ROSS—Mr. President, Ladies and (ien-
tlemen : I have been present in this room befoic ..ow,
and I have witnessed somie very severe bickerings and
animosities on the subject of railways, but I must say I
consider this meeting one of the most unanimous, as well
as the most important, I have ever been at. There is
no question whatever as to what Canada would be with-
out railways; but on the other hand, what would
Canada be if all the treasures that are buried -under the
surface of the earth were unknown? How could this
country compete with other countries who have the ad-
vantage of experienced miners? Talking of experienced
miners, I must not admit that we are inferior here in
that material, nor in the ability of the few mining en-
gineers we have. Some of them have world-wide tame.
(Hear, hear). Nevertheless I think that such a gather-
ing of able men as this is, from the different points of
the continent must be doubly advantageous to themselves
and a benefit, a great and lasting benefit, to us. The
Province of Quebec is not at all blind to the advan-
tages which follow from the visit of men who are not
mere theorists, but who are practical men and who have
already done great good to mankind, and will do still
more. I recollect a tale of my childhood—for I was
once a child—in which a magician enabled a certain
princess to see ail the veins of gold and silver hid in unde-
veloped portions of the globe by rubbing a certain oint-
ment on her eyes. I say that mining engineers of the pres-
ent generation can see as clearly through the earth as that
princess ever could ; but that ointment is not applied to
their eyes, but to their brains, with hard study and com-
parisons of indications and results. There is no question
whatever but that there are two magicians very helpful
in this matter. These are geology apd mineralogy—
going hand in hand revealing the treasures of the earth,
and to men who search for them their proper worth. I
understand the Institute is based on a correct principle,
by which practice is added to theory. Now, in the
Province of Quebec the Premier, Mr. Mercier, is most
anxious that the members of the Institute should call upon
us, not as one of your generals called upon us several
years ago, but as brothers. We extend a most cordial
welcome to you. I might say that in asking this we are
acting a little from selfish motives. Tt is to our immense
advantage that these gentlemen come among us, as they
may enable us to develope our resources. There is no
doubt that the Province of Quebec and the other
Provinces are very rich in minerals. As an instance I
would refer to the extensive deposits of asbestos at Thet-
ford and other portions of the eastern townships, which
were unknown until a few years ago, and are now being
worked and are yielding enormous profits. We extend a
cordial welcome to you, and we shall be delighted to sce
you in the City of éuebec. (Cheers).

SHERIFF SWEETLAND—I have to regret the
absence of His Worship the Mayor, but I am informed
that Ald. Henderson, who is acting Mayor, is present.
If he would be kind enough to say a few words on be-
halif of the City, we would like to hear him.

ALDERMAN HENDERSON-—Ladies and gentle-
men, I regret exceedingly that our friend His Worship
the Mayor has found it necessary to be absent to-night.
Otherwise I am sure he would be only too glad to have
extended a cordial and hearty welcome to these distin-
§uished gentlemen. I shculd like, however, to set my
riend the Chairman right with regaid to the remark
which he made with respect to myself. I occupy no
such honorable position as acting Mayor. Iam simply
an alderman.in the City Council. When it was found
that the Mayor could not attend I was asked to be pre-
sent to say a few words of welcome to you. That I was
delighted to do. I felt it would be a pleasant duty to
welcome you, on behalf of the citizens of Ottawa, to this
good city of ours. We are glad to have among us a
number of gentlemen representing so large and influential
a body as the American Institute of Mining Engineers.
I trust you will find your stay among us not only pleas-
ant but profitable. It is to be regretted that the weather
1s not promising well ; but I hope that the warm wel-
come that will be accorded you, and the heartiness of
your reception, will go far to neutralize that inconveni-
ence. We welcome you for several reasons. First of
all for your own sakes. We recognize the great work
your Association has been doing the last twenty years.
We recognize that amongst you there are gentlemen who
have r ¢ () the highest eminence in the different
L.a.iss ob your profession, some of whom are of world
wide renown.  We welcome you for your own sakes
because we expect and hope to realise a large amount of
pleasure from that social intercourse which we trust will
take place between us. Again we welcome you because
your visit will be of great and lasting benefit to this
section of country. As Canadians we are naturally proud
of our country.” We look upon it as having a great
fature, not only in its intellectual advantages and ma-
terial progress, but from the bounties of nature which
a-e so liberally strewn around us.
see for yourselves that on which we found those hopes of

You have come to !

Gold we do not
Many of us slave for it, but
so far it has not been taken from our mother
earth in quantities sufficiently remunerative, but
I think we can safely say we boast of ores, if not so in-
trinsically valuable as gold, which are calculated to build
up a more prosperous nation than the possession of any
gold mines could do. To those of you who are strangers
among us—that is, who come fromi across the border—I
desire specially to ofler a cordial welcome. Strangers
in one sense you may be, but in another sense you are
not. We can all boast a common origin, a common
language and a common mission—a mission to ennoble
and assist our fellow men. Possibly in the near future
there may be a closer link between us. Who can tell
but what we may have a magician here to-night. We have
one sitting at that table (referring to Sir John Macdon-
ald), a gentleman who has been intimately associated
with the progress of Canada—one who has seen it rise
from a tew scattered provinces and united and welded into
this great Dominion. (Applause). It is just possible
that some day he may think it time to have done
with our eternal squabbles, about Commercial Union and
Unrestricted Reciprocity, and think the time has arrived
when he may extend his magic wand across the St.
Lawrence and invite you to become part and parcel of
our great Dominion. (Applause). There may be some-
thing enticing to have the stripes wiped out of your banner
and have the stars encircled with a chaplet of leaves of
the maple or the oak. If that does not tempt you I do
not know what will. We can only trust that in the future
we may live as we are doing now and have
done in the past—to work together for one
great end, to live in peace and good fellowship, to
emulate one another’s good deeds, seeking to extend the
great principles of liberty, equality and fraternity. (Ap-
plause). '

COI. LAY, Consul-General in Canada for the
United States, briefly welcomed the Institute. An ad-
dress was also presented from the Ottawa Board of
Trade by the President, Mr. John M. Garland.

material progress.

possess in
this  section.

DR. THOMAS EGLESTON, New York — Mr.
Chairman, Members of the Institute, Ladies and Gentle-
men, It is my very rlgreat pleasure, in the absence of the
President of the Institute, to accept on its behalf the
hearty welcome you have given to the members of the
Institute visiting Canada. We are not unknown to you.
Many of us have very honored and intimate friends on
this side of the border. We know your hospitality.
Many of us have been here before, and we know exactly
what we are going to receive in the way of hospitality
and what we are going to see in the way of beauty
in this fair land; for it is a fair land. I think I may
say there is no 36 hours’ railway journey in the West
that equals the ride over the Canadian Pacific Railway ;
certainly there is no such scenery in the East. You have
gold, silver, copper, coal of every kind, and you have it
all in profusion, and all that remains is to get it out. It
is going to come, and this fair land is going to be a very
great as well as a very good land. It is not my duty as
acting president to say more; but I call upon Dr. Ray-
mond, who is Secretary of the Institute, to reply on its
behalf.

DR. RAYMOND—Mr. President, Ladies and Gen-
tlemen : I count myself fortunate to be designated to-
night as one who may speak for his brethren of the
Institute in reciprocation of the cordial welcome that
they have received from their brothers and from the
citizens of this goodly town. The brief glimpse that I
have had in the few hours since my arrival, justifies me
already in the conclusion that we may congratulate you
upon being the inhabitants, and that we may felicitate
ourselves upon being the visitors of this imperial city,
and all this region in which the beauty and the wealth of
nature have been appreciated by the intelligence, and
developed and utilized by the enterprise of man. As I
was looking over an exquisite collection of photographs
in the rooms of the Local Committee, a collection which I
hope, I betray no secret in saying our members are likely
to become more familiar with before this meeting is past,
I was struck by the casual remark dropped by my friend
of the blue ribbon ; possibly he thought it had no deep
significance, but in my heart it struck a very profound
chord. As I gazed upon a picture of lovely sylvan
beauty, trees, flowing river, swift and bri[fvht cascades, he
said, ‘‘ That’s what runs our mills.” know, gentle-
men, that the fashionable poetry of the day scorns water-
falls that run mills, but to the mind of an” engineer, and
to the mind of a man of science, it is not beneath the
dignity of a waterfall to run a mill. (Applause). A
few of those here in this gathering went last summer
into the far west, and among other things we visited a
vast body of water that runs no mill—the Great Salt
Lake, the Dead sea of the Interior, the incarnation of a
type which I am glad to say is very rare in nature, the
. type of concentrated selfishness, receiving ever and giv-
| ing never, and growing nastier and nastier all the time.

(Laughter and applause). No fish flash in its waters ;
where the gulls, for they have gulls over the Great Salt
Lake, simply go through the motions of gulls over real
water, and pretend to dive for fish where there are none,
and when they have tired themselves in this exercise,
fold their wings and tread along behind Mormon ploughs
and hunt for bugs. (Laughter and applause). “As we
left that vast, bitter, useless lake, whicE is made perhaps
to satisfy the asthetic sense of some modern bard who
thinks that nature ought not to be made useful, and we
came eastward to other lakes—your lakes, my friends, and
ours—which received freely and freely gave, out of
whose crystal bosom runs such streams as the St.
Lawrence, on whose great banks mighty forests wave and
droop their pendant branches to the stream, great cities
sit to lave their feet in the cool waters, the keels of com-
merce and the wheels of industry bless them and use
them, and all down their course of a thousand miles they
are swift with beauty and musical with life and instinct
with power. (Cheers). But why, need I ask before a
society of engineers, and the wives and daughters and
sweethearts of engineers, that beauty need be devorced
from us? (Cheers). Why need I ask that power must
be idle? It is a slander upon Almighty God whose
power in-dwelling inspires and operates the machinery of
the universe. (Cheers). So I am glad to know that the
waterfall which I saw to-day in the picture, and hope to-
morrow to see with my own eyes, in fact runs your mills.
I shall be glad to know that all the vast enginery of
nature and all the hidden treasures of nature have been
snatched—not snatched, but transferred into forms of
beauty and of use, of higher use, for the bodies and
the souls of men. (Applause). We have heard to-night
from the Chairman of our Local Committee of a truth
which has been somewhat ignored in higher quarters. I
for one, let me say in passing, rejoice especially that we
now meet again, as we have met on two delightful
occasions before, beneath the banner of St. George and
among the free subjects of that sovereign, who has often
honored engineers, and whose long and prosperous reign
will be in history most glorious as the age of great en-
gineering achievements. (Cheers). Therefore, you will
not suspect me of any irreverence or disrespect to that
august lady if I criticise something in the speech from
the throne, particularly because I do not suppose it was
the lady, but the Prime Minister, and not the Prime
Minister, but the clerk of the Prime Minister, who made
some mistake in the speech—a speech in which the
United States is spoken of as America, and the Queen
herself, through the lips of her Minister, talked about
her diplomatic relations with America. If she does nct
know better, she ought to. Canadians are as much
Americans as we are. At least in the title of the Institute
which meets here to-night, the word ** American” was
never intended to stop in its meaning with the St. Law-
rence river, and we have given our proof of this many
and many a time. In the first place, as Secretary of the
Institute I collect the fees of the Canadian members just
as rigidly and with just as much difficulty as from Ameri-
cans. (Laughter). We take them in and we bounce
them out with equal facility. Their obligations, their pri-
vileges, their rank is just the same as that of any man on
our side of the line. In the second place, as though we
would emphasise the continental character, or still better
the cosmopolitan character of our association, we have
at this time in the person of our President, Mr, Pierce,
of Colorado, whose absence to-night I sincerely deplore
and he sincerely deplores—a gentleman at the very fore
and front of one of the branches which the Institute
represents, a leading financier, inventor and administrator,
and universally esteemed, and a_subject of the Queen cf
Great Britain. (Cheers). Gentlemen, the Minirg
Engineers occupy a plane very high above politics.

SIR JOHN MACDONALD—Even at the bottom
of the mines? (Laughter).

DR. RAYMOND—While statesmen are debating and
enquiring, and perhaps intriguing concerning diplomatic
or commercizl relations, we have long ago established
the closest of unions—the union of hearts in mutual
esteem and the union of hands in common endeavor.
(Hear, hear). For my part I would care nothing at all
for any other union than that, and I care very little for
any other union without that. If we can but remain
without scism, secession or separarion in the Institute of
Mining Engineers, the North American Continent can
behave just as it likes. (Laughter). And this union we
shall maintain for the simple reason, apart from all
joking on the subject, that it is a uni.: so high that
minor difterences disappear. We stand under two flags,
not alternately looking up to vne and to the other, but
honoring both always : because we are allied in the
noblest of all warfares—the warfare of light against
darkness, sunrise against midnight, of power against
inertia, of mind against matter—and secure in the
victory, in the continual, successive daily victories of this
sublime warfare we look upon our nations’ battle flag
and see no longer the stains of human blood, but rather
mingle the hues of a new heaven bending brightly over
a new earth. (Cheers). .
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Sheriff Sweetland then vacated the chair in favor of
Prof. Egleston, Acting President, and the regular busi-
ness of the Meeting was then begun. IProf. Smock read
a biograpyical sketch of the late D1. George A. Cook,
State Geologist of New Jersey. He was followed by
Dr. R. W. Raymond, who presented a similar notice of
the late W. H. Scranton, of Oxford, N. J. With the
aid of a few hastily gathered notes C. A. Ashburner, of
Pittsburgh, paid a tribute to the late Capt. Wm. R. Jones,
of the Edgar Thomson Works.

Wednesday.

Wednesday brought an additional number of members.
The morning was given over to a drive to the celebrated
Chaudiere Falls, and the great lumbering establishments
to which they give life. The party was conducted
through the large mills and factories of the E. B. Eddy
Manufacturing Co., Messrs. Perley & Pattee, and other
large industries. At Eddy’s match factory and pulp
mill the ingenious machinery was closely inspected and
much admired. A visit was also paid to the Experi-
mental Farm, where Mr. Fletcher, in the absence of Prof.
Saunders, the Director, conducted the visitors to the
various points of interest in, and around, this admirably
conducted institution.

Afternoon Session.
THE QUEBEC GOLD FIELDS.

DR. ROBERT ELLS, of the Geological Survey of
Canada, read an excellent paper on the ‘* Mining Inter-
ests of Eastern Quebec,” in which he dealt mainly with
the copper, asbestos, gold, slate, and other mining work
being carried on in the Eastern Townships of that Pro-
vince.  As we hope to be able to reproduce this paper
in the REVIEW, no further mention of it will be neces-
sary here.

MAJOR R. G. LECKIE—Dr. Ells has referred to the
occurrence of gold in the Eastern Townships, and before
leaving home Mr. Ives, M.P., and Mr. Pope, M.P.,
allowed me to take a bottle of the gold which had been
gathered during the last year from the Ditton districts,
(samples exhibited). This was washed from the bed of a
small stream. I think it occurs within a width of one
hundred feet. The rocks of that portion of the country
have been described by Sir William Logan as Upper
Silurian, but Dr. Ells by more recent observation classes
them as Cambrian ; perhaps Lower Cambrian.  They
are intersected by reticulating veins of quartz, perhaps
running from six inches to one foot in width. At a dis-
tance of about two miles from where this gold has been
gathered, a bunch of quartz was struck from which, per-
haps, six hundred dollars worth of gold was abstracted,
simply by hammering, without even a mortar. No
further explorations have been made, and this gold has
been collected by the crudest means; farmers going in
there, after harvesting, and washing out the goldina
very premature sort of way. I think that within a year
or so a systematic effort will be made to trace the source
of the gold, and I am in great hopes that some very
valuable leads of quartz will be exposed, which will form
a source of great wealth to that part of the country. Dr.
Ells has remarked that this same band of slates runs into
New Hampshire, and this gold occurs within 20 miles of
the line ; so there is hopes for your part of the country
as well.

Dr. ELLS—I-might say that for the encouragement
of those who desire to investigate that district, that simi-
lar bottles of gold have been got within two miles of the
line. They had a sluice running down a hill over fifty
feet, and they shovelled it out with shovels and pitch-
forks. They did not get all the gold out you may be
sure.

NATURAL GAS EXPLORATIONS ON THE ONTARIO
PENINSULA,

Dr. C. A. ASHBURNER, Pittsburgh, followed with
a paper on Natural Gas Explorations on the Ontario
Peninsula, in which he made the sweeping assertion that,
in his opinion, gas would not be found on the Ontario
Peninsula or in the valley of the St. Lawrence in suffi-
cient quantities to allow of its being piped for a distance
of ten miles. . He thought that the possibility of finding
gas in Canada was confined to the strip of land in that
area, but he was disposed to question whether gas would
ever be found in that peninsula to be transported in pipes
of any considerable thickness for any great distance,
although it might be.of sufficient value to consumers in
the immediate district,

Dr. ELLs—-I do not know anything about gas in
Ontario. The gentleman who had charge of that is Mr.
Coste, who left us last sammer. I believe Mr. Coste has
struck one well which has already furnished one million
feet. That wellis at Kingsville. ~ He left the Geological
Survey to take charge of it, so he must think there is
something in it. I donot know whether it is to be piped
or not.

Dr. EGLESTON—I was told recently that gas in
large quantities had been discoversd on the line of the
C. P. R. in the middle of the prairie. Where is it?

Dr. ASHBURNER—It is in Alberta Province. I
have been in correspondence with the people and would
have made an examination had the bank account of my
correspondent been sufficiently large, It is at Langevin
station.

Mgr. MACFARLANE—When you come to talk of
gas in that region it reminds me that about twenty years
ago gas was discovered away down about seven hundred
feet below the level of Lake Superior, in the Silver Islet
mine ; it is a fact that the miners there struck into gas,
which was lit and burned for over a week atany rate.
That is a well authenticated and recorded fact. The very
interesting paper to which we have just listened shows
that we should not be surprised at the occurrence of gas
anywhere from the Devonian to those rocks of the St.
Lawrence which are supposed to be the oldest Silurian
rock we have.  Here in Canada we have indications of
gas but there may be varying compositions.

DRr. ASHBURNER—There is very little difference
in the composition of natural gas. The only difference is
the quantity of sulphur it contains. It is almost all
marsh gas.

A Member— That gas at Silver Islet might have been
sulphuretted hydrogen.

Mgr. MACFARLANE—No; it was not sulphuretted
hydrogen. It burned for a long time.  The question is
as to the origin of this gas. Tt is said that in boring
down we come to certain strata that contain it, or certain
porus strata which ought to contain it, and there it is in
fissures or cavities ; but having heard more or less of gas
and petroleum in the last twenty years, it seems to me
that there can be no other origin for either of these than
coal. I think a very interesting discussion could be
raised as to the origin of this gas. I should like very
much indeed if Dr. Ashburner would give us his ideas on
that subject.

Dr. ASHBURNER—In answering Mr. Macfarlane’s
enquiry, I would simply say that the question of the
origin of petroleum and natural gas has been most ably
considered, more particularly by Prof. Leslie of the
Geological Survey of Pennsylvania, and Dr. Newbury,
the State Geologist of Ohio. There is no doubt that
natural gas, resulting from the decomposition of vegetable
or animal organism, has got into the rocks. We know
that coal results from organisms principally vegetable,
but I do not think we have any authentic case where
petroleum or natural gas has been derived from coal.
There is not much to show that petroleum or natural gas
has any relation to coal. It was thought for fifty years
after the development of the Pennsylvania oil fields that
there was some connection between the oil and the bitu-
minous deposits in the hills; but that was merely co-
incident that coal and oil were found in the same district.
Now we get gas in northern Ohio absolutely disconnect-
ed from any coal fields, and we get petrolenm in the
vicinity of Florence, Colorado, where there is absolutely
no oil. It thus seems that this gas and coal occur inde-
pendently. Al this indicates independent geological
relationship.

Dr. RAYMOND-In further reply to Mr. Macfar-
lane, I would remind members that the subject of the
origin of petroleum, and of natural gas incidentally, has
been very well summed up and argued upon the basis
not only of American conditions, but also upon the con-
ditions in Russia, the Crimea and elsewhere by Professor
Herrfort, one of the honored members of this Institute,
in his recent volume on oil, constituting one of the num-
bers of a botanical dictionary in process of publication in
Germany. Professor Herrfort maintains, if my recollec-
tion serves me, that the sole source of true petroleum-and
natural gas is animal remains, and he supports that
theory by reference to actual synthetic experiments, by
which lards and similar animal fats have actually been
transformed essentially into petroleum by proper treat-
ment and temperature and pressure. It is an interesting
summary, and I think he substantially takes the same
view as Prof. Leslie and Dr. Newbury.” If that be the
case, we can scarcely say that coal and petroleum have
the same origin, as coal is not of animal origin.

Dr. ASHBURNER—In further reference to Dr.
Herrfort’s work, to which Dr. Raymond has referred, I
would say that the argument which he advances—and I
was in correspondence with him for two years,—and
which he supports with most conclusive evidence, or
facts, or facts gathered from experiments, is very well
grounded, although not absolutely an original idea. It
has gained considerable ground in America and animal
organism has been acknowledged as bLeing the basis of
some of our petroleums, -Dr. Chandler has referred to

this matter and has done some considerable work with
respect to it ; and Prof. Peckham in his work on the
exploration of the California oil fields, from chemical and
microscopic examination of those oils, points out the
difference between the eastern oils and the California
oil and showed that the latter were no doubt derived
from vegetable organism. When it comes to our eastern
hydro-carbons, liquid as well as gaseous hydro-carbons,
we feel we are able to assert with a good deal of posi-
tiveness that the petroleum which we get in the car-
boniferous state, and we get a good deal of the carbonif-
erous in Pennyslvania, some largely from vegetable, but
to some extent from animal ; whereas the gases or
petroleums of the lower Silurian are to a great extent
from the decomposition of animal remains. In California
the oils were probably entirely animal in their origin.

Mr. MACFARLANE—TI desire to say that I have
read the work of Prof. Herrfort to which Dr. Raymond
has referred, and also Prof. Shedler in his recent work
on oils and I am aware that the origin of these oils was
attributed to animal matter. Of course, in the face of
the authorities quoted I have not much to say on the
subject, except to mention that the quantity of animal
matter when you regard the large amount of petroleum
and gas that has been produced could have been sufficient.
I would further mention the fact that there does not
occur in these petroleums or oils the element nitrogen to
the extent that one would expect if the origin had been
of an animal nature. Before resuming my seat I would
like to mention that there have been some important
occurrences of gas in Ontario. There was a very import-
ant well set on fire somewhere ; we read about it in the
newspapers as having been a very extraordinary occur-
ance, and the flow of gas from that well must have been
very great indeed. It is a matter of regret that we have
no Canadian authorities at present who are able to give
this Institute any information on this subject. I think
it is something we ought to be ashamed of,

Dr. ASHBURNER--The gas from the Fredonia,
N.Y. region contains nine per cent. of nitrogen, and
quite a number of our cases do contain nitrogen.

MR. MACFARLANE—-That is nitrogen in the state
of gas, and that might have been derived from other
sources.

Dr. RAYMOND—You do not mean nitrogen of

mere air mixed with gas?

Dr. ASHBURNER—I mean nitrogen as part of the
gas compound nitiogen.

Mgr. MACFARLANE-In what form does it occur if
compound ?

Dr. ASHBURNER—I cannot speak of that, but it
has been a question whether theie is ammonia or not.
Several analysis of the Fredonia gas show ammonia, but
I have been disposed to question whether it was
ammonia,

Major LECKIE—Iremember a discussion between
Dr. Newbury and Professor Sterry Hunt sixteen years ago,
and Dr. Newbury took the ground that these oils and
gases were derived from bituminous shales.  Dr. Sterry
Hunt maintained, on the other hand, that these oils re-
snlted from the decomposition of marine life and was to
be found in the limestone of marine region. I think
there is a good deal in what my friend Mr. Macfarlane
says about the connection between oil and coal and car-
boniferous formation. What has become of the immense
quantities of volatile matter given off in the change of
bituminous coal into anthracite? How many millions of
tons of volatile matter must have been given off.

Dr. ASHBURNER—We never find gas in the
vicinity of Anthracite. .

Major LECKIE—It may have been carried off and
held in reservoirs. From the fact that Professor Egleston
mentions that of gas is found at Langevin near
the base of the Rocky Mountains is important, You
come there to where the bituminous coal is being con-
verted into anthracite. I do not see it is at all unreason-
able to suppose that the immense volumes, amounting to
millions and millions of tons of volatile matter, which
have been given off are bottled up somewhere. If not
where has it gone?

Mr. MACFARLANE--There are not only the vola-
tile products that come from the bituminous coal to be
accounted for, but there are also the products from the
change of vegetable matter into coal. What we
have also -to account for is where the products
of that change have gone. T mean the products of the
change of peat, we will say, or vegetable matter as it
originally was, to the coal. There must have been a very
large amount of volatile matter produced, and it is quite



THE CANADIAN MINING

REVIEW,

119

reasonable to suppose that this may have been held in
reservoirs under continuous pressure.

DRr. ASHBURNER—T think Mr. Macfarlane’s and
Mr. Leckie’s views are undoubtedly correct if they will
expand them into the theories and explanations so care-
fully described by Prof. Leslie and Dr. Newbury.
There is no rock that is absolutely free from .coal. You
can find coal absolutely in every rock formation; but
commercial coals are confined to a distinct formation. I
think Sir William Logan pointed out the occurrence of
carboniferous material in the Laurentian rocks of Can-
ada, but the formation of oil, gas and coal, is practically
in the same sequence or comes in the same category of
phenomena.

MR. INGALL—There was an attempt made to collect
some of the gas at Silver Islet, but we never happened to
be around when the flow occurred.

ProF. SMOCK—I should like to ask Ashburner if
there has not been natural gas found in sufficient quanti-
ties for commercial purposes in the Trenton limestone in
Lewis County, N.J. The papers report the fact.

Dr. ASHBURNER—That is immediately west of the
Adirondacks ; there had been quite a number of finds.
Since my paper of two years ago in which I referred to
this there have been several, but I have not known of
them in commercial quantities. I know of no locality
east of Fulton, N.J.  As to the possibility of finding it in
the lower part of New York State, I think it is not en-
couraging, because it does not look as if the rocks were
sufficiently free from cracks to prevent the gas from
escaping.

Pror. SMOCK—I should not expect it, but the news-
paper reports from time to time have said so.

PROF. EGLESTON—What towns have they been
found in?

DRrR. ASHBURNER—I do not just recollect. It is
just west or south-west of the outcrop of Trenton lime-
stone and in the Hudson River district,

The Institute then adjourned until two o’clock the
following afternoon.

RECEPTION AT THE RUSSELL HOUSE.

It was at first proposed to tender the visitors a public
Reception in the Senate Chamber, but the Government
having negatived the proposal, the idea was abandoned
in faver of a smaller affair in the Russell House. This
proved a decided success, very many of our representa-
tive citizens turning out to spend an hour or two with
the visitors. Lady Macdonald along with the lady friends
of the local committee received the guests in the Ladies’
Parlor. The string ban1 of the Governor General’s Foot
Guards furnished music,and dancing was heartily indulged
in up to a late hour.

Thursday.

Thursday, like its predecessor, proved wet and miser-
able, indeed during the early morning a considerable
quantity of snow fell. Parties were, however, conveyed
in the forenoon to the Geological Survey Museum, the
Parliamentary Library, the Senate, House of Commons,
the works of the Canadian Granite Co., and other points
of interest.  The Geological Survey Museum was pro-
nounced most ccmplete, well arranged, and a credit to
the country, but the limited space at the disposal of the
Director was not commented upon in so favorable terms.
The visitors were delighted with the Parliamentary
Library, and the handsome appointments of the various
public buildings.

Afternoon Session.
NOVA SCOTIA IRON ORES.

Mr. B. T. A. BELL, read a paper on the Geological
Relations of the Nova Scotia Minerals, written for the
meeting by Mr. E. Gilpin, Jr., Deputy Cammissioner of
Mines, Halifax.  As the paper will be published in full
at a later date, details are withheld.

Dr €. A. ASHBURNER—It was not my privilege
to hoa- the latter part of this paper, but I will
make a suggestion which the secretary can carry out
in corresporidence. It would be interesting if Mr. Gilpin
could extend his paper to the extent of referring to the
geological relationship, more particularly of the iron ores
of Nova Scotia and Cape Breton. Several years ago my
attention was directed to the iron ores of the eastern
shore by some iron masters of Pennsylvania, with the
view of mining those ores and importing them into the
States. At that time, with Mr. Gilpin's assistance, I
collected a large mass of material, but the Perinsylvania
people did not invest in the enterprise. It seemsto me
that if the attention of iron men could be directed to the

possibility of finding large deposits on the eastern shore
there would be a great commercial demand for them,
particularly the ores along the eastern shore, along the
Bay of Fundy, and more particularly in the vicinity of
Digby Bay. I think it would bea very acceptable thing,
not only to the members of the Institute, but to a great
many of our commercial iron men in the States, if this
paper could be elaborated to treat, not only of the geolo-
cal relationship of iron ores of the eastern shore, but to
give some suggestions as 1o the possibility of our obtain-
ing ore for consumption in the States- -iron ores suffi-
ciently low in phosphorus and high in iron to compete
with the ores in Pennsylvania.

PROF. EGLESTON—I would like to add my re-
quest that this be done. I had occasion during the
morning to look over iron ore in the museum, and I was
astonished that such large quantities are found low in
phosphorus and high in iron. The iron men of the
States would be very glad to get it, if members of the
Institute would only let the character of the ore be known.

Mr. J. C. PLATT—I would also ask Mr. Gilpin to
bring out the question of titanic acid in these ores.

SILVER ORES OF THE PORT ARTHUR DISTRICT.

MRr. E. D. INGALL next occupied the atten-
tion of the meeting with a talk upon the Silver Ores of
the Port Arthur District, which was illustrated with
drawings and slides exhibited by lantern. The paper
was followed by some appropriate remarks by Mr. Thos.
Macfarlane, who as everyone knows, was one of the first
discoverers of the famous Silver Islet mine.

GOLD MINING IN NOVA SCOTIA.

MR. JOHN E. HARDMAN, Oldham, N.S., followed
gave a most interesting address on the ‘ Methods of
Gold Mining in Nova Scotia.””  As the paper, like Mr.
Ingall’s, will be supplemented with more data before
publication, we regret to be unable to reproduce it
now,

MAJOR R. G. LECKIE exhibited a number of very
nice samples of gold from the Montague mine, Nova
Scotia, the largest piece of which, he said had been care-
fully weighed and valued at $1,100.  For two years or
more, on account of differences among the shareholders,
the mine remained idle, but ultimately the ownership had
passed into the hands of Mr. Charles Annand, of Halifax.
The vein runs from eight inches to two feet in width and
has been opened for a length of 600 feet. In this distance
there are three streaks of rich quartz, dipping at an
angle of 20°.  Further east at 170 feet the second streak
was struck, 8o feet from the surface. The third from
which the specimen exhibited came, about 500 feet from
the first, was struck at a depth of 100 feet from the sur-
face;  The deepest point yet reached is only 175 feet.
The large piece carries considerable gold, and shows the
width of the vein where it becomes rich. The smaller
piece shows sulphides of copper, lead and zinc associated.
These are characteristic of the richest veins in the Mon-
tague district. Arsenical pyrites is found in specs and
nodules in the foot-wall, some of which are very rich in
gold. In the vein itself a peculiar feature is the regular
occurrence of arsenical pyrites carrying little or no gold.
From 30 tons of quartz crushed last month, 174 ounces
of retorted gold were obtained, exclusive of what passed
away with the tailings. In addition to this, 100 ounces
are locked away in the mill, and we have before us now
130 ounces in these specimens. Altogether, therefore,
over 400 ounces were carried in the 30 to 3I tons of
quartz raised last month. When the vein reaches its
maximum thickness of two feet it becomes impoverished
and yields only 6 to 7 dwts. per ton.

DRrR. RAYMOND—Did they treat that arsenical pyrites
by itselt ?

MAJOR LECKIE-—It is saved now in the tailings.
That which is on the foot-wall is rich in gold, but the
pyrites found in this vein overlying this gold is very poor.

PROF. EAGLESTON—The mispickel ?

MAJOR LECKIE—VYes; but when you get these
nodules or mispickel off the foot-wall—that is outside of
the quartz—they carry considerable quantities of gold.
You can break the mispickel, and you find it held to-
gether by gold. T might say that from 30 tons of quartz
crushed last month 100 ounces of gold were retorted.
We have some 130 ounces here in these specimens, and
altogether over 400 ounces were carried in the 30 or 31
tons raised last month. When the vein reaches the
maximum it yields but six to seven dwts. per ton,

Dr. RAYMOND--Would that pay ?
MAJOR LECKIE—Yes ; with the facilities we have

for water power, and considering the high character of
the gold. It is worth from $19.50 to $20 per ounce.

PROF. EGLESTON—You do nothing there more
than direct Amalgamation.

MAJOR LECKIE—No; not to my knowledge. We
are not working tailings. There is no abstraction of gold
by chemical methods.

MR. JOHN E. HARDMAN—There is no attempt at
working the sulphides on any scale; nor is there any
attempt at Concentration.

MAJOR LECKIE—There is natural Concentration.

MR. HARDMAN—In the majority of cases they are
sluiced away and pass into the sea.

PROF. EGLESTON—I was going to tell about a mill
in California where they made Concentrations up to

$300, but I do not suppose my story is good for any-

thing.

DR. PETERS—I had heard a good deal about the
Nova Scotia gold mines, and I thought from the state-
ments made that that was just the place I was looking
for, but I found them just about as sharp men as you
find anywhere. If any mill man went down there under
the supposition that he was going to show the natives
anything he would be mistaken. -

PROF. EGLESTON—Some years ago in Nova$ cotia
there was a chlorinating mill, and they sent more gold up
the chimney than they recovered. They used too much
salt. I should like to know where that mill was.

MR. HARDMAN--I have only been there four years,

and I have not heard of any attempt at chlorination
there.

PROF. EGLESTON—This was chlorination very sim-
ilar to that I saw in California. They either covered the

gold with oxide, or they sent it up the chimney as
chloride.

MAJOR T.ECKIE—The only chlorimation I know of
was at Capelton, and was done by Henderson Bros.

PROF. EGLESTON—Did they have Longmead ?

MAJOR LECKIE—That was the origin of all these
methods—using iodide of potassium,

PROF. EGLESTON—They used to use iodide of

zinc.

A paper on the subject of fine and float gold by Prof.
Egleson, in which Dr. Peters, Dr. Raymond and others
took part, terminated the session, which adjourned until
8 o’clock in the evening.

EVENING SESSION.

Dr. E. D. PETERS, Jr., general manager of the Can-
adian Copper Company, opened the meeting with a
graphic and most interesting description of the mines and
works of his company at Sudbury. This was undoubtedly
the most important paper of the meeting. A verbatim
report of the paper and the subsequent discussion upon it
is given our readers in another portion of this issue.

DISCUSSION ON CANADIAN PHOSPHATE.

Dr. ROBERT BELL, of the Geological Survey of
Canada, introduced the subject of the Phosphate Deposits
of Ottawa County in a brief address, in which he dwelt
specially upon the geological relations of these deposits,
illustrating his remarks by some excellent crayon and
water-color drawings.

Mg. J. LAINSON-WILLS, Buckingham, followed
with some remarks on the associated minerals found in
connection with phosphate, and pointed out that while
the occurrence of the mineral might be irregular, there
was one point of regularity, namely, that of the con-
tinuity of the formation over a large extent of country.

"CAPT. R. C. ADAMS, Montreal—I have been asked
to say a few words on the practical side of the phosphate
business to supplement the interesting scientific statee
ments you have just heard. If the hour was not so late
I might have been much pleased to say a good deal on
this subject; but I hardly like to trespass on your time
to the extent I might do. * I will therefore merely allude
to a few points. You have heard in graphic scientific
language from Dr. Bell how irregular these deposits are,
and you have seen from his diagrams their peculiar
nature; that they are here and there and everywhere,
and not as often everywhere as we would like. . When
this industry was started, you may know, it was carried
on by farmers. In their spare time they picked at this
little outcrop of phosphate or that which occurred on
their farms. ~ One of these was asked what he thought
of phosphate occurrences, and he gave this description :
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‘It is long and it is short; it is wide and it is narrow; it
is deep and it is shallow; it is thick and it is thin; it is
here and it is there; you have got,it and you haven’t got
it; you see it and you don’t see it.” Then he used some
terms which are technical. He wound up by saying:
“Itis of the and I wont have a —— thing to
do with it.” (Laughter.) That expressed in forcible
terms his opinion of the mode of occurrence of apatite
The occurrences differ in the two sections where it
is mined — in the Ottawa District and the district
between Perth and Kingston. In the Ottawa region
it occurs more in masses through the rock ; whereas in
the Kingston district it is found in distinct veins. They
are smaller in size than those found in the Ottawa district
and this has led to different methods of mining in the re-
spective districts.  In the Ottawa district the steam drill
comes in very well and large masses can be blown down
and the phosphate separated. While in the western dis-
trict it is not so appropriate to use the drill, as I have
found to my cost. I have squandered a good deal of sub-
stance in riotous rock drilling. I thought I would depart
from the old system, which Mr. Hardman has described
as the flour-barrel-and-windlass system prevailing in
Nova Scotia. I got an Ingersoll Compressor, but on
using it found we had to break so much rock that the
work became too expensive, and that it was cheaper to
work by hand. The scientific phases have been de-
scribed by Dr. Bell . and Mr. Wills, and al-
though you might think the commercial side
does not bear on your sphere, it certainly does
so, inasmuch as your reward depends on it. Some of
the troubles we have had to encounter in the commercial
field have hindered our enterprise here. With regard to
ordinary mining we certainly want your assistance,
Things have been done heretofore in these mines with-
out the assistance of science, and we wish we had some
men like Dr. Peters to apply a little thought and brains
in developing the best methods of working the mines.
I know that mining engineers never believe anything
favorable that is said with regard to mines, and they do
not always believe what they see, and you will still
believe that as we raise phosphate there are some ad-
vantages that we modestly refrain from mentioning.
The commercial points are these: When this phosphate.
is shipped we sell it at what we think is a good price.
The tirst thing we discover is that there is a discount of
2J5 per cent. That comes off. Then it is sent over to
the other side under a guarantee that it is to go a certain
percentage. This is determined there in samples as
the stuff is discharged, and it is a contest of wits
and chicanery between the two parties. The buyer’s
agent and the seller’s agent have the drawing
of these samples. The buyer’s man has the
most experience because he receives large quantities,
while the seller’s agent may handle but a few cargoes in
a season. The buyer’s man is the most skilful. These
two samples are sent to different chemists and the as-
tounding fact is presented that the buyer’s chemist is gen-
erally lower than the seller’s. In an entire season’s ship-
ments, seven out of eight, the buyer’s chemists would be
lower than the seller’s, and in some cases as much as
three and a half per cent. I have seen as high as 3.57
difference, and another 2.52. This is a problem between
mind and matter which is overwhelming. When you re-
member that our success depends upon the correspon-
dence of the analysis with the guarantee, you see how
great is the uncertainty where there is a possibility of 3. 5
variation between the buyer’s and the seller’s chemist.
If the cargois rejected we get into a great deal of trouble.
It is taken off by the buyer into his works before the
quality is determined. If it goes ¥4 or 1% below the
guarantee it is rejected, and we are told they cannot use
sach worthless stuff. To take it away involves great loss.
I know of a shipment this summer which was rejected
only 147 below the guarantee. I know of another re-
duction of £71 tos. where a fall of two per cent. took
lace. I think it is a mistake to have the article pass
into the buyer’s control before its value is determined,
but it is a problem how to remedy this. I will not de-
tain you by going into other points ir this direction; but
I want to say one thing with regard to the future of Can-
adian phosphate, and I hope the chemists among you
will give it attention. That is with regard to crude phos-
phate. Many believe it to be valuable in its raw state,
We have good authority for saying that superphosphate
reverts and becomes to some extent insoluble, and if phos-
phate be ground fine it may be that in being acted upon by
the carbonie acid of the soil, or juices of plants, renders it
available for plant food. I have szen remarkable results
from it. I went into a barnyard where they had used
this Canadian phosphate for years and I saw some beans
which reminded me of an advertisement in Boston, Ore
man who was very corpulent was represented as saying:
‘I dine at Blank’s while the other, lean and cadaverous,re-
plies, ‘I donot.”” These phosphate beans were immense
fellows, climbing to the top of the poles, while those
which had not been so fed were miserable little things.
In this case it was combined with suitable manure, which
perhaps occasioned some fermentation, and in that way
made the phosphoric acid available. We feel that if this

fact is established it will be of immense benefit to our
industry and to the progress of Canadian agriculture.
(Applause.)

MRr. P. WURZBURGER, Antwerp, followed with a
few remarks in which he expressed himself as most fav-
orably impressed with the great future of the phosphate
industry in Canada, judging by the progress being made
in the development of the mines which he had visited.

MR. W. II. IIUTCHINSON, London, Eng.—In
coming here I came more as a listener than intending to
speak, but as 1 have heard a few words on the commercial
side of the question I may reply to some of them. I
Jepresent a firm of fertilizer manufacturers in London,
England, of some importance, and buy large quan-
tities of phosphate. This is the first time that
1 have heard of any great difficulty on the
other side. We buy very large quantities of South
Carolina phosphates as well as Belgian and French
phosphates. They are taken to our works and sampled
by our chemist. The sample of the seller goes to another
chemist, and they usually agree. The only time we have
difficulty is when foreign chemists come in, who have
slightly different methods of determining the phosphoric
acid. Then differences do occur ; but with the chemists
in England there should be no difficulty at all ; certainly
not more than one per cent. I think if you take a good
respectable chemist, such as those of the Royal Agricul-
tural Society, and others of world-wide fame, there
should be no question of mal fides as there is in this case.
The Canadian phosphate mines supply about 20,000 tons
annually to England, whereas we import from South
Carolina, France and Belgium from 270,000 to 300,000
tons.  So you see what we get from here is quite imma-
terial.  Still the phosphates that come from Canada are
highly appreciated, and I think the industry has a great
future. The only thing is to remember this: The far-
mers in Great Britain are many of them very poor, and
we have to sell to them at very low prices.” We must,
therefore, buy on the best terms, and unless the Canadian
phosphates are sold as those of South Carolina and other
countries it cannot find a place in the English market.
We must bear that in mind. I wish the industry here
every success. I have been here now about a fortnight,
and everywhere I have been received with a great deal
of hospitality. I have been afforded every facility for
looking through the mines, and I can only express my
thanks to everybody for the way in which I have been
received.

MR. H. B. SMALL, Ottawa—The Minister of Agri-
culture, the Hon. Mr. Carling, has during the past few
years given particular attention to this question of the
utility of crude phosphates as a fertilizing agent, and has
asked the directors of the Government Experimental
Farms to make tests with highly pulverized phosphates
with the object of ascertaining what results might be ex-
pected from various crops. These experiments have been
In progress over two years, but the actual results are not
yet known. Some "of them will probably be tabu-
lated and laid before the House during the next
session of Parliament. Experiments made by private
individuals in this locality have been rewarded
with a good deal of success. As Captain Adams
has said, if highly palverized phosphate be mixed with
other suitable manure, such as that known as black or
swamp muck, containing a higher percentage of acid
than ordinary soil, good results are more quickly pro-
duced. Pulverized phosphate by itself would probably
take years to produce a good efect, whereas when mixed
with suitable manure, or soil having acid in it, results are
had in a short time. I understand that Capt. Henwood,
of the Emerald mine, has used fine ground phosphate
with very great success. Last year some potatoes were
brought to my notice which had been grown near Buck-
ingham. Half the patch had been sown pretty thickly
with pulverized phosphate, and the other half with ordin-
ary stable manure. The potatoes where the phosphate
had been put were much larger than the others, and per-
fectly clean, while the others were scrubby. I belicve
myself that crude phosphate in a pulverized state will
come to be very largely used by our agriculturalists in
combination with stable manure.

PROF. EGLESTON—I wish to say that some years
ago I had occasion to make some experiments respecting
the action of felspar on the soil. 1 commenced with
orthaclase, and ground it from the size of a pea to the
fineness of flour. The effect it had was almost like
guano. Experiments have recently been made with re-
gard to the action of organic acids on soils and rocks,
and I believe these experiments show that organic acids
act more powerfully than mineral acids. If the phos-
phate is ground fine enough, it does seem that if felspar
would act in this way phosphate would behave in a
similar manner.

The hour being late it was reluctantly decided to have
Mr. John Birkenbine’s paper, *“ The Possibilities of the

Manufacture of Iron at Ottawa,” read by title. The
other papers submitted to the meeting which were not
read, but which will appear in the Transactions are:
Gold Quartz, by W. M. Courtis, Dectroit, Mich.; Notes
on Some Coals in Western Canada, by W. Hamilton-
Merritt, A.R.S.M., Toronto; Stamp Mills, by John
Hayes Hammond, San Francisco, Cal.; Ventilation,
Progress and Cost of the New Croton Aqueduct, hy J. P.
Carson, Dobbs Ferry, N.Y.; The Wear of Rails as Re-
lated to their Section, by P. II. Dudley, N.Y.: The
Columbia Iron and Steel Works, Pittsburgh, Pa., by G.
W. Maynard, New York ; The Physical Properties of
Aluminum, and Comparison of it with other metals, by
W. J. Keep, Detroit, Mich.; Phosphorous in Cast-Iron,
by W. T. Keep, Detroit, Mich.; The Davis-Colby Roast.
ing-Kiln, by S. G. Valentine, Lebanon, Pa.; Commercial
Economy, by Dr. R. W. Raymond, New York; Re-
marks on the Metallurgy of the Tellurides, by Frank Clevis
Smith, Ann Harbor, Mich.; The Huantla Mining Dis-
trict, State of Moralos, Mexico, by G. W. Maynard,
New York,

This terminated the business of the Meeting.

Friday.
EXCURSION TO THE PHOSPHATE MINES.

The members of the Institute, accompanied by a nume
ber of prominent citizens, in all about 100 ladies and gen-
tlemen, paid a visit on Friday to some of the phosphate
mines on the Lievres river. Early in the morning the
party was conveyed by special train to Buckingham,
where the steamers 4gnes and High Rock, with a large
scow specially fitted up for the accommodation of tke
party, were found in readiness to take them to the mines.
Despite the bleak, bitterly cold weather which prevailed,
the sail up the picturesque river was greatly enjoyed, and
many were the expressions of delight at the charming
scenery decked out on every hand in all the gorgeous
splendour and varied hue of its autumn tints.

At the Little Rapids, twelve miles from Buckingham,
the mines now being developed by Mr. W. A, Allan, of
Ottawa, were first visited, Many of the party descended
the shaft and closely examined the various levels at
which large masses of richgreen phosphate areprominently -
exposed. ~ After inspecting the engine house, cobbing ma-
chinery, and the other plant and buildings, a return was
made to the Landing, where a large marquee had been
erected,and anexcellent lunch wasserved. Anumberafter-
wardstook thesteamerandran down to the Emerald mines,
operated by the Ottawa Mining Co., where Capt. Her.-
wood, the genial superintendent of the mines, re-
ceived and escorted them through the various work-
ings of this old and richly productive property. Others
spent an hour examining the large lock and dam in course
of construction by the Government contractors, the
Messrs. Poupore. ~ Here several of the ladies greatly en-
joyed a run down the rapids in a canoe.

The return journey was beguiled with dancing, tug-of-
war and all manner of diversion and entertainment. At
Buckingham the good ladies of that hospitable little
village had thoughtfully provided steaming hot coffee and
other refreshments which were most heartily enjoyed
after the somewhat cold experience of the river. Ottawa
was reached a little after eight o’clock.  Special thanks
for the thorough success of this excursion are due to the
mine owners and managers at Buckingham, and particu-
larly to Mr. J. Keith Reid, whose untiring efforts to pro-
mote the enjoyment of everyone cannot be too fully
appreciated.

EXCURSION TO SUDBURY.

The following members took advantage of the excur-
sion to Sudbury leaving Ottawa by the midnight express:
Messrs. F. Macdowall, Dr. R. W. Raymond, Professor
Sharples, M. N. Langdon, C. A. De Camp, A. W.
Newell, Major R. G. Leckie, L. Holbrook, Thos. Mac-
farlane, J. T. B. Ives, Dr. E. D. Peters, Lieut.-
Col. Anderson, C. E., and Dr. Robert Bell. As
the majority of these were most desirous of par-
ticipating in the series of excursions arranged for the
following week through the Province of Quebec, only
some five hours were spent at the mines and works at
Sudbury, but under the able guidance of Dr. Peters this
proved amply sufficient to give the visitors a thoroughly
good impression of the nature and extent ot the copper,
and particularly of the rich nickeliferous deposits being
so extensively operated by the Canadian Copper Co., the
Dominion Mineral Co., and other concerns in operation
there. By making close connection with the returning
trains, the party was enabled to join the other members at
Montreal on Sunday evening, in time to join them on
their trip to the Eastern Townships. It was most unfor-
tunate, and none regret it more than the Local Committee
at Ottawa, that the elaborate programme arranged for the

EXCURSION TO PORT ARTHUR AND DISTRICT
had most reluctantly to be abandoned at the last mement.
It should be stated that when Mr. Bell, Secretary to the

Committee, submitted the plan of the proposed excur-
sions to the Council of the Institute, Dr, Raymond
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replied that the greater number of those visiting Canada
had signified their intention of taking advantage of this
trip to the Port Arthur silver mines. The people of
Port Arthur nobly responded to the invitation fro:n the
Ottawa Comittee to welcome them and wentto a great
deal of trouble in arranging the following elaborate and
complete programme for their reception and entertain-
ment i— On Monday, October 7th, the party was to
arrive and be met at the station by the members of the
committee, who were to accompany them to the mines,
proceeding by train to Murillo, where, at 4 p.m., con-
veyances would be in waiting to carrry the party to the
mines. The Beaver would be reached at 6 p.m. That
night would be spent at the hotel. Tuesday would be
devoted to a minute inspection of the Beaver, Badger,
Elgin, Porcupine and adjacent mines and silver mills.
Wednesday morning would be given to the journey from
the Beaver to Silver Mountain, the atternoon and Thurs-
day morning to the Shuniah Weachu, West End and
Crown Point mines. A detachment could visit the
Whitefish Lake group or the Mink Mountain, Silver
F'ox, Silver Glance, Wolverine and Queen mines. Thurs-
day afternoon the homeward journey would be com-
menced, spending another night at the Beaver. Friday
morning the party would drive to the Kakabeka Falls,
where an informal luncheon would be prepared, and
Port Arthur would be reached at 4 p.m. After supper
at the Northern an informal reception would be held.
Saturday, the last day, would be occupied by a visit to
that famous historical spot, Silver Islet, and a: 2.30 p.m.
all would be homeward bound, on a C. P. R. train for
the east.

The weather, however, during the mceting was so in-
clement and forbidding that when a canvass of the
members was taken on Friday night a very large number
were disinclined to undertake the long journey, and
indeed only some twelve, of whom the gréater number
were Canadians, were found willing to go. A meeting
of the committee was hastily called together, when it
was unanimously decided that it would be manifestly un-
fair in the circumstances, to put the hospitable people of
Port Arthur to so much trouble and expense on behalf of
such an insignificant party, and the trip was accordingly
reluctantly abandoned. “\When Mayor Gorham heard of
the decision he promptly wired that even if twelve came
they would be fittingly received and entertained, but the
message came too late, for the Sudbury party had gone
west and the remainder were in Montreal. We trust this
statement of the facts will eliminate the harsh and unfair
judgement of some ignorant persons who have published
that the failure of the trip was entirely due toghe indif-
ference of the Ottawa Committee.

In view of this unfortunate occurrence—the only hitch
we may say in the whole programme of an eminently
successful Meeting—-the committee will return to the
Ontario Government a large portion of their liberal Grant,
from which only a pro rata rate will be deducted for
operating expenses, as well as the cost incurred by the
trip to Sudbury. We now hasten to describe the

Excursion to Montreal, the Eastern Townships

and Quebec.
(By A. S. Bestus).

The recent visit of the American Institute of Mining
Engineers to our city is one which, taken in connection
with the several excursions with which it has been asso-
ciated, should be of the greatest importance not only to
the mining industries in our immediate vicinity, but to
those of the neighboring Province of Quebec. With the
exception of the unfavorable condition of the weather,
which, unfortunately, the local committee could not con.-
trol, it may safely be said that not.only the Ottawa meet-
ings, but theseveral excursions weresuccessful inthe highest
degree, and it is hoped that our visiting friends and
brethren of the profession will carry away with them
many pleasant remembrances of their trip which will not
speedily be forgotten. The gentlemen who composed
that distinguished body represent not only the various
mining industries of the country, such as gold, copper,
silver, iron, coal, etc, but also number many who are
intimately connected with those industriés, viz., manu-
facturers of all kinds of mining plant, such as steam
drills, smeliing works, and in fact all kinds of engineer-
- ing machinery, and we trust that during the few days
they have spent with us many facts have been presented
to their more immediate attention, which, if not entirely
unknown to them before, will give them a much broader
idea of the extent and value of some of the leading
economic minerals of the country, both as to their mode
of occurrence, the great value of the mineral wealth of
the Dominion, and the great inducements presented at
many points for the investment of capital judiciously ap-
plied and skilfully administered. While with limited
time at their disposal it was of course totally impossible
to show them even a small part of our resources in this
direction, sufficient has, it is hoped, been done to give |
them some slight impression of the growing importance of :
Canada from the miner’s standpoint, and the time and |
money so generously spent by our several ‘governments |
have, we feel, been well and judiciously expended. ]

The excursions contemplated during their visit ith
us were three, viz.: that to Sudbury and Port Arthur, of
which, unfortunately, it was found impracticable to carry
out a part of the programme; that to the phosphate de-
posits, in which all participated ; and that to the Eastern
Townships of Quebec. This last may be said to have
been eminently successful, and many points of interest
were presented, some of which at least were new to many
of the party.

IN MONTREAL.

Leaving Ottawa by the 8 a.m. train on the Canada
Atlantic Railway the excursion eastward, which numbered
nearly forty persons, including ladies, had a pleasant run
to Montreal, a special parlor car being set apart for their
accommodation en route. 1lere, though scant notice of
their coming had been received, the visitors were kindly
received by acting Mayor Perreault, Aldermen Wilson,
Dufresne and Rolland, City Surveyor St. George and

other prominent citizens, by whom carriages were pro- -

vided and the entire party driven to the St. Lawrence
Hall.  On arrival a short address of welcome was
tendered the visitors by Mr. Perrault, and replied to by
Prof. Egleston, of New York, and by Mr. B. T. A. Bell,
the genial secretary of the general committee at Ottawa,
to whose indefatigable exertions much of the success of
the excursion must be attributed. A kind invitation
was at the same time presented through Prof. Bovey, of
McGill University, from Sir Wm. Dawson, to visit the
Redpath Museum as well as to a Reception by Sir Wm.
and Lady Dawson at their college residence in the
evening. Lunch over the party again assembled and
were escorted by the Mayor and aldermen, with others,
in carriages provided for the occasion, through the prin-
cipal portion of the city, then to the Redpath Museum,
and subsequent!y along the beautiful mountain drives to
the mountain park where a nicely appointed luncheon
had been provided by the city fathers for the entertain-
ment of their visiting friends. ~ Though the weather was
chilly, the drive, new to many, was thorcughly en-
joyable, and the magnificent views that were presented
at various points along the drive, and from the foot
of the mountain called forth many hearty expressions of
admiration on all sides. At the restaurant happy
speeches were made by several of the aldermen, and re-
plied to in well chosen words on behalf of the Institute
by Mr. J. C. Platt of Waterford, N.Y., and Dr. Ash-
burner of Pittsburgh, the whole entertainment being a
delightful surprise throughout. A point which particularly
delighted the visitors was the magnificent fountain in
Victoria Square, which played for some time during the
drive, and forcibly impressed all who saw it with the
immense head of water with which the city is provided
in the event of fire, and for the general purposes of the
city supply.

In the evening in response to the cordial invitation of
Sir William and Lady Dawson, a considerable number
attended at their residence, when a very pleasant hour
was passed, the party returning to their headquarters
highly delighted with’the splendid hospitality which had
Leen extended to them during the day and at the very
outset of their eastern excursion.

Sunday was a day of rain. In spite of the disagree-
able weather most of the visitors attended worship at
some of the many churches for which Montreal is famous.
In the evening a cordial invitation was extended to the
engineers by the Hon. Mr. Mercier to a reception at his
own house on St. Denis street, which in spite of the fact
that many were tired and had preparations to make for
an early start next morning, was responded to by a dozen
or more. Among those present to receive them with the
Premier were Mr. Robidoux, M.P.P., Mr. James Mc-
Shane, ex-Minister Public Works for Quebec, aud Mr.
Wainwright, of the Grand Trunk Railway. A couple of
hours were pleasantly spent in discussing the aim ard
work of the Institute, after which Mr. Wainwright cord -
ally tendered on behalf of the Grand Trunk railway, a
free Pullman service and transportation to Quebec
and return, for as many of the members as could
accept it, that they might inspect the scene of
the late disastrous rock slide and view the other
attractions of that historic old city, Mr. Mercier
kindly promising them the hospitality of the
city during their brief visit. It is needless to say that
those of the engineers who attended Hon. Mr. Mercier’s
Reception on Sunday evening were delighted with the
courtesy and hospitality they experienced, and came away
with pleasant feelings towards all concerned.

AT CAPELTON COI'PER MINES.

Monday morning opened dark and threatening. Jupiter.

Pluvius was evidently to the front, but in spite of the
rain there were no laggards when the time for departure
to the train for Sherbrooke was announced. The party
during Sunday was augmented by the arrival of several
of the members who had gone west to Sudbury from Ot-
tawa on Friday night and returned to take part in the

eastern excursion, and nearly filty persons embarked on -

the two Pullmans provided for the Townships portion of
the programme. The heavy rain in no wise served to
damp the happy spirits of any on board, and the best of
good fellowship prevailed. All seemed determined that

in spite of adverse circumstances the trip east should Le
toth pleasant and profitable, whatever the weather pro-
phets might say. The 100 miles to Sherbrooke was soon
travelled, and on the arrival there the visitors were met
by the Sherbrooke committee, headed by Mr. R. N.
Hall, M.P., Col. Lucke and others, the warmth of whose
welcome speedily put to flight any dullness which the
incessant rain might have provoked. Carriages were in
waiting, and the whole party were speedily transferred to
the Magog House, where a well appointed lunch and the
best of good feeling soon made everyone as cheerful as
postib’e.  Cwing to difficulty of transport and train ser-
vice the programme was of necessity changed slightly at
this point, and it was decided to visit the copper mines
at Capelton in the afternoon of Monday and proceed to
Thetford and points of interest on the line of the Quebec
Central Railway on Tuesday. An engine was therefore
attached to the Special, and the whole party proceeded to
the Eustis mines, where the general manager, Mr. John
Blue, was on hand to render any assistance in his power,
and to furnish any desired information concerning the
workings either above or beneath the ground. Cwing
to the heavy rain it was impossible for the ladies to visit
these intere:ting works, while the magnificent scenery
for which this portion of the township is celebrated, had
perforce, also to remain invisible. The gentlemen, how-
ever, visited the smelting works which have lately be:n
put in wcrking order, and then arraying themselves in
all kinds of motley garments known to mining men, a
number explored the deep workings for which this mine
is famous, to a depth of nearly 1500 feet, viewing with
much interest the immense” body of ore whizh is now
being worked so successfully and which is reported to
have in places a thickness of from 50to 60 feet. The
greater part of the output is shipped in the raw state to
the acid works near New York, but about 1,000 to
1,200 tons per month are smelted on the spot, tte sul-
phur, which represents about 40 per cent of the ore,
being burned off and wasted. The ore contains a small
amount of silver, from 3 to 4 per cent, which forms an
important feature in the value of the output.

The adjacent mines of G. H. Nichols & Co., with
which are connected extensive works for the manu.acture
of sulphuric acid and superphosphate, were not thrown
open to the inspection of the engineering party, but as
the character of the ore and the conditions of its occur-
rence are presumably the same at both places, the mines
being located on what is regarded as the same vein, the
r:al object of the visit was obtained.  The return to
Sherbrooke was pleasant in spite of the rain, and after a
ckeefulsupper andan impromptu concert by several mem-
bers, in the train, which was side-tracked for the night,
ard which made tl e evening pass most pleasantly, all
turnel in for the night, deughted with the first day and
with their first acquaintance with the genial people f
tte Eas'ern Townshigs, anl more esyecially wi h the wel-
come which had been extended them by the hospitable
city of Sherbrooke.

VISIT TO DUDSWELL AND THE ASBESTOS MINES.

Tuesday morning the heavy rain clouds seemed to have
nearly exhausted themselves.” Fitful gleams of sunlight
appeared at intervals and the indications were that a
tolerably fair day would be afforded tor the trip to the
celebrated mines of Thetford and Coleraine and the
Dudswell Lime works. The former were of special in.
terest to the members of tte Institute from tte frct that
they are really the only mines of the kird worked to any
extnt in America.  The mineral is not a true asbestos or
hoinblende, but is a chry o e or fibroas scrpentine, and
occurs in veins, which traverse the se pe itine
in all directions, its mode of occurrence being of par-
ticular interest to maony of the visitors.

Aftera comfortable breakfast at the Sherbrooke House,
rendered necessary by the length of time which would
have been required to feed so large a party in the Pull-
man buffets, the Sherbrooke excursion committee, con-
sisting of Messrs. R. N, Hall, M. P., Buck,
Lucke and Mitchell and others, took charge of
the party. A dining car, improvised for the oc-
casion and well stored with a magnificent lunch provided
by the lucal committee and by the managers of the sev :ral
mining centres was attached to the Pullman train, and at
2.30 the cxcursion steamed out of the station of the Que-
Lec Central Railway, matters being greatly facilitated by
the courtesy of the general manager of that line, Mr.
Frank Grundy. The party was here augmented by the
presence of a nun:ber of Sherbrooke’s pleasantest people,
both ladies and gentlemen, and by the managers of tte
several nines at Black Lake and Thetford, including
Messrs. King, Sheridan, Murphy and Frechette, who
had come down the previous evening in order to become
better acquainted with the distinguished visitors and to
better extend to them the hospitalities of the mining
section, A pleasant ride through the charming scenery
of the St. Francis valley brought the excursion to its firat
stopping place, the Lime Works of the Dudswell Lim :
and Marble Company, where the four new kilns of the
Dominion Lime Co. were inspected with great interest.
These kilns, which are four in number, have a daily
capacity of 300 barrels each, and are supplied with rock
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from a splendid quarry adjoining, the stone being hauled
by train to the platform and dumped direct into the kilns.
This lime is celebrated for its great purity and is sur-
passed by that of no other lime works in Canada or the
adjoining States, the amount of foreign matter being not
more than one per cent. At the Upper Lime Ridge
Works, half a mile distant, owned by the same Company,
six additional kilns are in operation. The face of the
quarry here is about 9o fect in height and close to the
kilns. The aggregate daily capacity of these works
when all the kilns are in operation is 3,000 barrels, and
the owners find it difficuli with this immense output to
fill all the orders which come in from all parts of East-
ern Canada and the adjoining States. Time did not
permit us to visit the marble quarry two miles distant, but
specimens of the rock were shewn and much admired.
The train was again soon in motion for the run to Black
Lake, and in order to lose no more time a lunch, em-
bracing everything that could be desired was served on
the way, the fresh air and exercise, and the universal
feeling of good fellowship causing everyone to appreciate
the good things provided to the fullest extent. Choice
bits of scenery abounded, and the run to Black Lake,
which was reached at 1.30, was enjoyalle in the extreme.
Too much cannot be said of the geniality of the hosts
of the day, who were untiring in their efforts to make
everything thoroughly pleasant, and it is needless to say,
judging from the delighted remarks of the visitors, they
succeeded admirably. At Black Lake,the party quickly dis-
persed under the guidance of Mr. R. T. Hopper, one of the
principal mine owners at this point, Mr. Frechette, Dr.
Reed and others, and were soon scattered about the
several asbestos mines which arc in close proximity to the
railway. The Anglo-Canadian, Frechette, the Scottish-
Canadian, and the most remote, the American, lately
started by Mr. E. Wertheim, were all visited, the mode
of occurrence of the asbestos was pointed out, and a
vlast fired by electricity at Mr. Hopper's mine brought
down a large amount of serpentine and disclosed some
excellent veins of the mineral. The methods of mining,cob-
bing and grading were explained, and the large veins and
finequality of asbestos which showin the cuttingson the face
of the hills at an elevation of over 300 feet above
the railway were greatly admired. At the American
Company’s Mines the party examined with great interest
the samples of the manufactured product, made at Frank-
fort, Germany, including fire-proof wall papers, gaiters,
shoes and head pieces for the protection and use of fire-
men, and those employed in large blast furnaces. Before
leaving, Mr. Klein, the courteous manager,presented the
ladies  with some of these as momentos of
their visit to Black Lake. Oae hour only could
be devoted to the various m'me; in this locality,
but - the time was thoroughly occupied, and
at 3 p. m. the train steamed into Thetford,
tae headquarters of the industry. 1lere the largest mines
are situated, embracing those of King Bros., the Bell
Co., Irving, Johnson & Co., Ross, Ward & Co., A. H.
Murphy, and Lucke & Mitchell. ~The party were here
tiken in charge by Mr. Thos. Sheridan, the veteran of
the industry, and by Mr. Wm. King, whose large-hearted
hospitality is so familiar to all who have had the privi-
lege of visiting this area. These gentlemen, assisted by
the other managers, afforded every facility in their power
to the visitors for the examination of the several mines,
explaining the methods of drilling, hoisting, pumping,
cobbing, etc., and everyone was delighted with the treat-
ment they received. It is needless 1o remark that the
visitors pronounced their entertainers “jolly good fel-
lows” all round. The peculiar aspect of the asbestos veins,
the presence of granulite dykes, the many indications
of slips and faults, in these peculiar serpentine rocks, all
presented points of great interest, while more than one of
the engineers had their attention directed to theadvisability
or desirability of inventing some simple process by which

_ the great dumps, which in places, contain a large amount

of fibre, can be economically worked by machinery for
the crushing and extracting of those veins which, in the
present state of the industry are regarded as not warrant-
Ing the labor necessary for cobbing by hand. It is
confidently expected that these important problems will
before long be solved and the at present unsightly dumps
be made a source of profit.

AT SHERBROOKE.

At 5 o'clock a parting cheer was given to Mr. King
and their other hosts and the train started on its home
1.1n to Sherbrooke, supper being served e route, and at 7
o'clock the city was reached in time to dress for the
s:xcond part of the day’s entertainment, that of the Recep-
tion in the Art Gallery by the Mayor and citizens of that
charming town.

At g o'clock the comfortable rooms of the Art Gallery
were well filled. The beautiful little museum in con-
nection with the building was greatly admired, and the
members of the Institute, together with many of the
leading citizens, were formally presented to His Worship
Mayor Bryant, who, with hi laughter, did the honors
of the occasion gracefully ani well. Following the re-
ception was the presentation of an address of welcome

from the city to the members of the Institute, which was
accepted and responded to in good style by Mr. Platt, of
Waterford, N.Y., on behalf of his colleagues. An ex-
cellent speech was also made by Dr. R. W. Ells, in
which he ably sketched the remarkable growth and
prosperity of the mining interests of that section of the
Province, and predicted a great future for them. Music
and dancing were in order, with light refreshments well
served during the evening, and at the close all expressed
themselves freely as having passed a delightful day, the
remarks of the visitors clearly showing their appreciation
of the unbounded hospitality and courtesy of which they
had been the recipients, and their recollections of the
friends made in Sherlrooke will assuredly be of the most
pleasing kind.
THE RICHMOND SLATE QUARRIES.

Wednesday morning broke fair and sunny, the
long season of rain having apparently ended.” The
Pullmans were attached to the eight o’clock a.m.
express to Richmond, and after a pleasant run along the
beautiful St. Francis, Richmond was reached at 9 o’clock.
Here a special engine was-attached and the cars run
back to the siding of the new Rockland slate quarry,
where they were met by the general manager of the
works, Mr. Williams, Mr. T. P. Bacon, Secretary to the
Company, and by Mr. Taylor, representing the board of
directors. A special vestibule train, constructed for the
occasion, had been prepared for the excursion over the
company’s narrow guage road to the quarry, about five
miles distant,which point was soon reached,the beautiful
views along the route eliciting many hearty expressions of
delight,  Arrived at the quarries, which are extensive
and have a depth of 200 feet, the visitors were shewn
over the works, inspecting the various stages of the
manufacture of slate such as planing, sawing, splitting,
polishing and cutting, the making of roofing slates and
the quarrying of the blocks. The material from the
quarry is of excellent quality. ~The magnificent water
power, and the admirable arrangements for its trans-
mission by cables to various points was specially com-
mended, as well as the splendid derrick equipment,
the only one of its kind in uwse in Canada. Many of
these improvements are due to the inventive genius of
the manager, Mr. Williams, who has placed the works
on a most satisfactory working basis, and has won the
fullest confidence of the owners and directors by the wis-
dom of his management. A few of the gentlemen went
down into the pit, but the ladies did not venture owing
to lack of time. Mrs. Williams played the part of a
most genial hostess and at 12.30 the warning whistle
notified all present that the luncheon prepared for their
guests was awaiting their attention.  Adjourning to the
school house near by, the room was found to be hand-
somely decorated with bunting, while three tables, cover-
ed with such a supply of good things as to fairly astonish
us, were tastefully arranged. Mr. Taylor, as director of
the company, presided, and was ably supported ly
Messers Bacon and Williams. It is needless to say full
justice was done to the magnificent collation provided and
when the genial host rose to propose the first toast every-
one present was in his happiest mood. Among other
toasts, in addition to those of the Queen and the Presi-
dent of the United States, were ““The American Insti-
tute of Mining Engineers,” responded oo by Messrs.
Platt and Sharples ; ““ The Geological Survey,” by Drs.
Ells and Bell; ““The Ladies,” by Mr. Ingall and
Mr. Low; ¢ The Manager of the Quarries,” ** The Sec-
retary of the Ottawa Committee, Mr. B. T. A. Bell, etc.”
After a couple of hours exceedingly well and pleasantly
spent, the Special was resumed and the return trip made to
the main line of the Grand Trunk. Here the most of the
party visited the neighboring quarry of Mr. Bedard,
wi.ich is being ‘reopened, and from which a very hand-
some quality of slate is being taken, although the opera-
tions are as yet in their early stages. Thence on to
Richmond, where connection was made with the Quebec
express for Montreal, where a special car had been pro-
vided for the trip to Quebec, through the courtesy of Mr.,
Wainwright, of the Grand Trunk, and attached to the
through train to Levis.

AT QUEBEC.

Thursday morning, on reaching Levis, the brilliant sun-
shine was gilding the magnificent cliffs of the grand old
historic city and giving promise of a glorious day, as if de-
termined that the closing portion of the programme should
surpass In enjoyment everything that had. gone before.
Breakfast was speedily” disposed of, and the
excursionists  quickly ascended the heights  and
spread themselves along the beautiful t-rrace, ad-
miring the wonderful scenic panorama rjread out at
their feet—that view which has been justly styled
one of the finest in America. The glorious expanse of
the St. Lawrence dotted with shipping, the ranges of the
Levis cliffs on the opposite shore, with the handsome
city along their crest, and in the distance the charming
Island of Orleans, all resplendent in the early morning
sun, presented a sight new to most and filled all hearts
with a lively sense of its magnificence. The scene of the
late terrible disaster was examined, after which the dif-

ferent members scattered through the city, some
intent on shopping, others on sightseeing, but all
instructed carefully to repair sharp at noon to the
Champlain wharf, where the thoughtful kindness of Hon.

¢ Mr. Mercier had provided the closing act of the generous
; Tound of entertainments and receptions that had greeted

the travellers at every point. Punctual to the moment the
steamer Or/eans, which had been chartered for the occas-
sion, was reached and a distinguished gathering of Que-
bec’s most prominent citizens, including many ladies,
were ready to extend and to carry out to perfection the
regal hospitality for which the old historic city has so
long been famous.

After the reception, during which the members of the
Institute were presented to the Premier of the Province,
and to many of the ladies and gentlemen assisting him,
the lines were cast off and the sail around the harbor and
up the river commenced. A bright cheery day, gorge-
ously tinted foliage, magnificent scenery on all sides; the
noble St. Lawrence was here seen at her best, and the
beauty of the sail to Cape Rouge and return was one of
the most enjoyable that can be imagined. A splendid
collation prepared in Quebec’s best style was served, and
everything was harmonious to the highest degree. Return-
ing to the city the trip was continued down river to the Falls
of Montmorency, which, owing to the heavy recent rains,
presented an unusually magnificent appearance. The
return was by way of the St. Joseph dry dock, where
opportunity was afforded to inspect this superb work,
then across to the celebrated Louise docks, and back to
the starting point. The distant Laurentian hills were
already covered in places with their mantle of snow, and
loomed white in the back ground, but no breath of
wintry air served to chill or mar the flood of genuine
good fellowship which reigned on board. The return
trip was made doubly pleasant by the drinking of several
toasts, among which that of the American Institute of
Mining Engineers was conspicuous. A suitable reply to
the cordial words of welcome expressed by the Hon. Mr.
Mercier was made on behalf of the Institute by Messrs.
Platt and Sharples, and the singing of the National
Anthem with cheers for the Queen and the President of
the United States, closed the proceedings for the day
The excursionists returned to the St. Louis, doubtless
weary in body and mind, but so charmed with the
warmth and kindness of the entertainment, and of the
universal display of good fellowship, that all thoughts of
fatigue were for the time, at least, entirely forgotten,

A final dinner at the St. Louis closed the round of
Quebec hospitality, and at 8 p.m. the greater portion
of the party re-embarked on the night express from Levis
to Montreal, at which place the members of the excnrsion
finally disbanded for their respective homeward journeys.

It is presumably not too much to say that of the
numerous friendships made during the week of the
visit of the American Institute of Mining Engineers
many will be hearty and lasting. It is pleasant to know
that throughout the entire expedition nothing occurred
to mar, in the least, the good feeling and the hearty
sense of fellowship that prevailed and was conspic-
uous on all sides. It 1s certainly not saying too
much if we conclude that the few days spent by
our distinguished visitors on the trip through the
Eastern Townships of Quebec will be productive of great
and lasting benefit to the mining industries of Canada,
They are all specialists in their several lines of work.
They have seen this section of the country with their
business eyes wile open. They are quick to discern a
good opening for the placing of capital, not only in min-
ing matters direct but in many other enterprises connect-
ed therewith.  We can only re-echo the wish already so
often expressed, that at some not very distant day a
much larger representation of our brethren across the
line may invade us, with more time at their disposal,
that we may show them other stores of mineral wealth—.
our silver, our gold, our iron, our antimony, our magnifi-
cent quarries of building stone, our coal both of the east
and the west, in fact our mineral wealth as a whole—
that they may be able to form some faint idea of the
greatness of this fasr land, ‘‘for it 75 @ fair land.” And
they can safely rest assured that when they do so visit us
again they will find that the hospitality they have so
lately experienced is no transient thing designed for the
occasion, but one of the great elements of the Canadian
nationality of which we are all so justly proud.

-
A Graceful Acknowledgement.

The Secretary of the Ottawa Committee has received
the following letter from Dr. Raymond, urder date of
24th inst. :—1In accordance with a resolution passed at
the Ottawa meeting, it is my pleasant duty to request
you to express to Sir John A. Macdonald and to Lady
Macdonald the cordial thanks of the Institute for the
abundant and graceful courtesy, hoth official and social,
with which they received its visitn J members and guests,
and in recognition of which you are further requested to
present to Sir John A. Macdonald a complete bound set
of the seventeen volumes of the Transactions of the In-

i stitute.
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The Sudbury Mines and Works.

(Read by Dr. E. D. Peters, jr.. Sudbury.)

The Sudbury ore deposits possess a peculiar interest

for a variety of reasons. In the first place they are deep
within the borders of the Huronian rocks, and are con-
sequently amongst the oldest deposits that we know of,
unlgss, indeed, the ores were deposited at a much later
period than the country rock. Again, they carry nickel
In unusual proportions; and lastly, they are unique in
containing a small amount of platinum, although arsenic
1s not present.
I shall not pretend to go into the geology of this re-
gion. The Huronian and Laurentian rocks are familiar
to all American geologists, and these present only the
usual series of gneiss, graywacke, quartzites, greenstones,
clay slates, etc., which are characteristic of this gigantic
system of rocks which has excited so much discussion of
late years. .

As in all parts of Canada where it occurs, I believe,
the rocks of this -system are tilted to an extraordinary
degree, and to such an extent that it may be said that
the whole country is standing on edge at an angle of
something like 70 degrees to the horizon. The general
strike of these rocks is south-west and north-east, and as
the orebodies follow the lines of stratification, if it can be
called stratification, it follows that the course of the lat-
ter is the same as that of the rocks, though local twist-
ings and faults are so frequent that ro absolute rule can
be laid down as to their direction.

But at least one general feature can be stated as uni-
versal, I think, and that is that all the orebodies yet dis-
covered in this region are in close proximity to somewhat
extensive dikes, or tilted beds, of diorite. It is usually

the case that the ore cccurs at the point of contact be- "

tween diorite and the greywacke, although I think in
some cases it is found in the midst of the diorite itself.
This diorite is of course a volcanic rock, and is composed
properli; of quartz, feldspar and a considerable propor-
tion of hornblende, but by the predominance of one or
the _other of these constituents, and the corresponding
ghmxnutlon of the one or more of the remaining minerals,
it forms almost every variety of rock imaginable, and dif-
fers so greatly in appearance as to deceive any one who
has not had an opportunity to observe its modifications.

This diorite forms the gangue rock of our ore deposits
to a great extent, and is a rather favourable constituent
than otherwise, as its varied bases and comparatively
low per cent. of silica makes it far less refractory in the
furnace than the quartzose vein matter that so commonly
accompanies copper ores.

The ore itself is a mixture of very pure chalcopyrite
and of magnetic iron pyrites or pyrrhotite, carrying a
considerable amount olP nickel, this metal no doubt re-
placing an equivalent amount of iron.

The mines were worked originally for copper, and it
was not till a shipment had been sent to be smelted that
it was discovered that they were nickel-bearing to an ex-
tent that rendered them far more valuable for that metal
than for copper.

As the principal amount of work at Sudbury has been
done by the Canadian Copper Co., and as I am natur-
ally most familiar with these mines, I shall describe
them more particularly, though I believe in so doing I
shall be describing the whole district correctly. I
know of no mines there that differ materially from the
mines of this company, except that most of the later dis-
covered deposits have shown neither the size or the rich-
ness of the earlier discovered ones, a fact that is notori-
ous in the history of almost every mining camp that I am
familiar with. .

It is very difficult to give any correct statements as to
either the size or richness of these beds, as they are so
variable in the former particular as to make it impossible
to give an average figure, while in the latter, it depends
upon the class of deposits to which we are referring, as I
will explain later.

In order to give some slight idea as to what these
mines amount to, I will divide them roughly into two
classes. 1st, those which are composed of extremely
massive pyrrhotite and are of enormous extent, so large
in fact, l'hat we have as yet obtained no idea of their
boundaries ; and 2nd, those which are more rocky in their
nature and less extendcd in size, but which are very much
richer in both copper and nickel. Ido not know hut
that in justice I ought to make a third class, to which
one of our most important mines Lelongs, which is not
only about as extensive as the first class, but near-
ly as rich in valuable metals as the second series.
This is a most unusual and pleasing combination, but is
certainly attained by the * Evans” mine, belonging to
this company, and quite possibly by one or more of their
yet undeveloped deposits.

As I trust that many of my hearers may in a day or
two visit Sudbury in person, 1 will b:iefly describe the
main peculiarities of each of these ttree classes of mines,
illustrating them by the three mines which the Company is
now working most extensively for ore, and of which,
curiously, each belongs to a different class.

As an example of the first class, I will cite the Stobie
mine, situated about 4 miles north of Sudbury on a
branch of the C.P.R., built expressly for the use of this
mine. Before being opened at all, it simply appeared to
be an immense rounded hill of red gossan, presenting
about as extensive an outcrop, both as to length and
width as I ever saw in my life.  As to the length, I will
only say that although we have opened it but a few hun-
dred feet longitudinally, yet the outcrop shows it to con-
tinue in a more or less unbroken condition for some miles
over property belonging to the same company. Upon
removing this gossan which consists of a brown iron ore
in regular stratified layers, (the product of the decom-
position of the pyrrhotite,) we come, within 2 to 6 feet of
the surface, upon the unaltered pyrrhotite in an almost
absolutely massive condition. At intervals, bands of
rock of a very limited extent occur, and occasionally con-
siderable horses of diorite, or of mixed ore and rock.
But as a rule the ore is absolutely massive pyrrhotite,
with occasional pockets of very pure chalcopyrite and
not infrequently rounded and even angular occluded
masses of diorite, from the size of a chestnut up to im-
mense boulders, weighing many tons.

As you will see at the mine, the position of the ground
is favorable for opencast work, and we are at present
simply taking the whole hill down as we go, on a level
with the valley where we start. 'We have in some places
already cut over 100 feet across the ore, thus proving the
width to be very great, and also obtaining a fine face for
blasting down the ore in great quantities. Our practice
here is to bore a series of holes by air drills 8 to 10 in
number, and about 10 feet deep, and as far back from
the face of the cliff as we think it is safe to go, and then
load the holes heavily with dualin, and fire the whole
series at once by a small dynamo, operated by hand, in
the usual.way.

In this manner we throw down several hundred tons
of ore at a single blast, and for two or three days the
men are kept busy in blockholing the large fragments
and breaking up and loading the ore, preparatory to a
fresh Dblast. Of course there is nothing original about
this practice, but it is rather unusual as applied to nickel
ore, and we hope to be able to show you one of these
large blasts on your proposed visit to Sudbury.

This ore, although lower in both copper and nickel
than the ore frem the other two mines that we are work-
ing, is yet rich enough in both metals to compare with
the best Norwegian or German nickel ores, and is
especially valuable to us locally on account of its high
percentage in iron, which, after roasting to remove the
sulphur with which it is combined, makes a most wel-
come flux for our richer but more rocky ores from the
other mines.

Besides cutting across the vein for a considerable dis-
tance, as already mentioned, two tunnels have been con-
tinued still further across it for some 60 feet, showing
massive ore in their entire extent, as well as in their ex-
treme face. We hope, and intend, to extract a large
portion of our winter’s supply of ore from these two
tunnels, which will enable us to work in comfort when
the weather out of doors would be too bad.

You will probably notice that our work at present is
not economical, the ore being handled mostly in barrows,
and being spalled down to size by hand. This is only a
temporary make-shift until a new crusher comes to take
the place of an old one that was moved elsewhere, when
the ore will be handled directly from the face of the
quarry by a derrick operated by steam power and con-
veyed in cars directly to the breaker, where it will be
crushed and screened by machinery and delivered auto-
matically into the small cars, which will run directly
over the large railway cars and dump the ore into them
very cheaply and conveniently. Within a fortnight this
will all be in operation, and the hand work entirely
discarded.

The second type of deposit is well illustrated by the
Canadian Copper Co’s *“ Copper Cliff ” mine. This is
situated about four miles west of Sudbury, and some six
miles south west of the ‘‘Stobie” mine in a B line.
The ore here consists of the same pyrrhotite and chalco-
pyrite, but by no means so massive nor in such an enor-
mous deposit. There are many places in the Copper
Cliff mine where the ore is as massive as is possible, but
in other parts, though rich in the valuable metals, it is
much intermixed with diorite.

The ore occurs here in irregular masses of several
thousand tons each, situated apparently between two
cleavage planes in the country rock, so that we can
usually find new ore deposits by drifting in the right di-
rection. Although there are absolutely no stringers of
ore or veinlets of quartz to connect these ore bodies, the
country rock in their vicinity is usually speckled to a
greater or less extent with ore; and this is often the only
indication we have of our immediate proximity to a large
ore body.

At present the Copper Cliff shaft has reached the 500
foot level, on an incline, and the orc at the greatest depth
yet discovered retains its full value in nickel and copper.
As the pitch of the shaft is somewhat less than that of
the ore, the shaft has long since left the vein, and is now

at some distance ahove the hanging wall of the latter, so
that we have to drift some distance to the rear to strike
the proper cleavage plane where we may expect the ore.
In the fourth level we have struck a fine deposit of ore,
while the fifth level is just fairly started. The third level
is our active level at present, though we hope before
long to have the fourth and fifth levels in even better
shape than the third. -

The pure sulphide of nickel, Millerite, is found in
many mines which contain no nickel in paying quan-
tities, while in our mines it has only occurred once in
the Copper Cliff mine. Then it was in very small quan-
tities, and presented its characteristic appearance of fine
wires.

MACHINERY.

The Copper Cliff mine is well equipped with machin-
ery, and has as good a plant as need be desired. It has
a double skip-road on an incline way to the bottom of
the shaft, the skips dumping automatically at the mouth
of the breaker in the top of the rockhouse. Here the
ore is sledged fo a proper size for the 15x9 Blake
breaker, which has a capacity of close on to twenty tons
an hour, and passes through a revolving screen, where it
is sized into three classes suitable for the succeeding
operation of heap-roasting. The coarse size will pass a
4 inch ring, the medium size, or ragging, will about pass
a 13 inch ring, while the fines go through a circular
hole of 3 inch diameter. Each of these sizes falls into a
separate bin, under which a car runs on proper T rails,
Thus the ore is loaded automatically into cars holding
1}4 tons, whence it is transported to the upper story of
the ore shed, there falling into a series of bins, from
which the ore is loaded by means of inclining steel
chutes into the railway cars, and goes direct to the roast-
heaps.

AP;ide from the rock-breaker and its engine, this mine
has a fine double cylipder hoisting engine with two
drums, and a 7-drill air compressor of the Ingersoll Co’s
make. We do about all of our drilling with Ingersoll
drills, using compressed air, and on the whole find them
efficient and tolerably economical.

The further equipment of the mine consists of a ma-
chine shop just about completed, and containing a 20 ft.
lathe, a good sized planer, as well as a drill press and
an Acme bolt cutter, so that we expect soon to do all
onr machine work at home, thus effecting a large saving.
These tools are driven by a 10 inch vertical engine, tak-
ing its stean from the main boilers in the compressor
building. We further have a couple of home-made
hydraulic piston jigs, which we are about to use on some
of our fine ore that is too rocky, mostly to demonstrate
how well this ore will concentrate, as we have very
large reserves of ore that is too rocky for smelting, but
that should pay a handsome margin for concentrating.

Our laboratory is also situated here, though it will
soon be moved to a much more commodious building at
the Smelter, where all our samples will be prepared by
machinery, and where our electricity for assaying will be
furnished by a small dynamo, thus avoiding the annoy-
ance and uncertainty of batteries for that purpose. I
need hardly mention that nearly all our copper assaying
is done by electricity, but I think it is more unusual to
assay nickel in the same manner, but our chemist, Mr.
F. L. Sperry, has succeeded in perfecting a method for
so doing, which he will no doubt be pleased to show to
any who are interested in this matter.

The third class of deposits is represented by the Evans
mine, situated about one mile S.5.W. of the Copper
Cliff. This mine contains an immense body of pyrrhotite,
which is nearly as massive in places as the lower grade
Stobie pyrrhotite, while it runs high in nickel. The
copper contents is also very satisfactory in many parts of
this deposit, and although it is by no meaus fairly de-
veloped, yet I cannot but regard it as an exceedingly
valuable property. The company has valued this mine
highly from the commencement, and has thought it
worth while to provide it with one of the finest shaft
and rock-houses in the country. The ore will be hoisted
in cars, on a platform hoist, to the top of this high rock-
house, where it is dumped 12 feet on to the breaker
floor, which will hold several hundred tons. The
breaker jaws are on a level with the floor, and it is fed
with great ease, the ore being automatically sieved, as
described at Copper CIiff, and the different sizes falling
direct into separate bins, whence it flows direct into the
railway cars by merely lowering the respective steel
chutes.

At present we hoist with a kibble merely, but even
this small affair gives us daily some 50 tons of ore. We
have here a three drill compressor, and (two good pumps,
as I regret to say that both the Canadian Copper and
this mine make considerable water. ’

THE ROASTING PROCESS,

The metallurgical treatment of this ore begins at the
roast-yard, where the ore isroasted in heaps to remove
the major part of the sulphur and oxidize the iron present
as far as practicable.

As I trust you may sec in person, this roast-yard has
been made at much trouble and expense, owing to the
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rough and rocky nature of the ground, and the fact that
the only proper site for it was heavily wooded. Two
railroad tracks of standard gauge stand in connection
with it, one being a high trestle-track which extends
longitudinally over the entire roastyard, the other being
situated 4 feet lower than the roast-yard and extending
parallel with the upper track along one edge of the yard.
The upper track is to deliver the raw ore from the mines
which, as soon as we can make the necessary arrange-
ments, will be brought in dump cars and dumped on to
clevated platforms at the side of the track, whence it will
be wheeled on to the heaps which extend in a long row
at right angles to the tracks. The roastyard is nearly
half-a mile long and 100 feet wide, so that the length of
the piles is limited by the width of the ground, which,
after allowing space to get around them, and for drain,
is about 80 feet. They are about 40 feet wide, and as
the ore is piled about seven feet high on the wood, will
hold about tons. They are built in the usual man-
ner, about 30 cords of wood being sufficient to kindle a
pile. After the main body of the pile is built up of
coarse ore, a layer of ragging or medium ore is put on,
six inches to a foot thick, according to the supply on
hand, and this is covered in the usual manner with fines.
By interposing a layer of rotten wood and chips between
the ragging and fines we are enabled to roast both of
these smaller sizes more perfectly than is usually done,
and in general find the whole heap well cnough oxidized
to take it direct to the smelter without re-roasting any
portion of it, which adds materially to the economy of the
operation.

A heap of 800 tons will burn about 60 days, if properly
managed. Very great care has to be exercised in this
operation, or the combustion will be too rapid, and a
great part of the sulphides in the ore will melt down into
& solid matter, which is most difficult to break up, and
which carries far more sulphur than is permissible. As
I have stated many times before when writing upon this
subject, almost the entire success of the smelting process
depends upon a good roast. If the sulphur is not pro-

erly removed a great quantity of low grade matter is
ormed, into which the iron goes, leaving the silica with-
out sufficient flux, and making the furnace run slowly
and badly. While, if it is reduced to the normal amount
of seven or eight of sulphur in the roasted ore, a rich
matte is formed in cowparatively small quantity, thus
lessening freight and treatment charges, while the iron
that was combined with the sulphur is thoroughly oxid-
ized, and thus in a condition to combine at once with the
silica, forming exactly the flux required, and making a
rapid, clean and fluid run in the furnace. The import-
ance of this process must be my excuse for devoting so
much space, but thousands of dollars are lost every year
in metallurgical operations for want of attention fo this
most difficult and delicate process.

The ore is roasted by contract at a very small figure
both for fuel and labor, and by a second contract is dug
out of the heaps, which are frequently so fritted together
as to require light blasts to loosen it up, and wheeled a
few yards to the cars which are standing on the lower-
level track already described. Thence it is pushed by
the engine up a rather heavy grade on to the track which
runs over the bins back of the Smelter, which are cal-
culated to hold nearly a week’s supply. At this point,
we degin the description of

THE SMELTING OPERATION PROPER.

I think the first thing that will strike most furnacemcn
on seeing the Canadian Copper Co.’s furnaces is the
small size of the building covering them. There are 2
smelting furnaces and 2 buildings, but as they are practi-
cally duplicates of each other, it will suffice to describe
one. The entirg building is 40x65 feet, of which 40x35
is on a lower level, and contains the furnace, while the
rest of the floor is 814 feet higher. and is devoted to the
ore and fuel bins. When you consider that the furnace
averages 125 tons per 24 hours on favorable ores, I think
that the space it takes up is unusually small, though
amply large for all requirements.  The furnace itselt is a
steel water-jacket of the Herreshoff patent made by the
Jenckes Manufacturing Co. of Sherbrooke, P.Q." It is
rectangular with rounded corners, and a slight convexity
all round, so that it really approaches an oval.  Its sec-
tion at the tuyeres is 3 feet 3x6 feet 6, and it has 11 2y
inch tuyeres, there being 5 on each side, and 1 at one
end, the discharge opening being at the other end. It
is 6 feet high from tuyeres to charge-door, and is an un-
broken water-jacket, the entire distance from the cast
bottom-plate to the charging-door. Above the threshold
of this opening, is a housing of boiler iron, lined with
fire-brick, which lasts as long as the furnace does. The
charge-door is situated at one long side of the furnace,
while the flue opening is opposite to it, the entire flue as
well as the iron charging platform resting on a series of
girders and 1 beam, which are supported by the stone
walls of the buil(ling and by 3iron columns which are
located so close against the furnace as to be entirely out
of the way. The red brick flue “ers into a series of
zigzag dust chambers outside of the building which are
connected with a stack of the same material, 60 feet

high, and 5 feet square inside from bottom to top, its
diminution in size, due to the taper of its walls, being
fuly compensated by the increasing thinness of its walls
in height, they being only 8 inches thick for the top 20
feet. All the brick work is securely ironed, so thoroughly
that though in operation for nearly 9 months, no crack of
any moment has shown itself, and it promises to last in-
definitely. This is due to extreme care in preparing the
foundations in this frosty climate, and to proper ironing.

The water space in this farnace is only 2 inches wide
instead of 6 or 8 as is often the case, and we experience
no trouble in consequence. The chief peculiar feature of
this furnace is its front connecting reservoirs, or *“ well,”
as we term it. It is a circular, cast-iron, water-jacketed
vessel, mounted on 4 stout wheels, and so designed that
its hole in one side connects directly with the outlet hole
of the farnace. This forms a connecting channel a few
inches in length thoroughly protected by water-cooling,
through which the molten slag and matte flow out of the
furnace as rapidly as they are formed. They thus escape

the influence of the blast, and any possibility of the great -

bugbear of copper-smelters, the formation of great
masses of cast-iron, metallic iron, called ““sows ” or ** sal.
amanders,” is completely avoided, thus robbing smelting
of half its terrors.  Many of the new varieties of fur.
naces have some similar provision, but none so convenient
and perfect as this, I think.

The slag and metal separate very perfectly in this
quiet, spacious reservoir, and the slag flows in a continu-
ous stream over the jacketted lip of the same at a height
of some ten inches above the outlet hole of the furnace,
This ingenious arrangement completely traps the blast,
and owing to it, we never have any foul slag to re-smelt
fiom one week’s end to the other.  The matte is tapped
at intervals of 10 to 20 minutes through a separate bronze,
water-cooled taphole-casting, which is bolted to one side
of the well, and which is plugged with clay in the usual
manner.  Owing to its proximity to the hot stream of
molten matter from the furnace, the taphole never chills,
and irstead of the ordinary sledging and labor every time
the operation of tapping takes place, with us the furnace.
man uses simply a half inch steel bar, which he drives
through the clay plug with a few light taps of a carpen-
ter’s hammer, the matte flows quietly into a slag pot
placed for the purpose, and the small taphole in the cast-
ing is closed without any chance of failure by a clay plug,
as usual.  There is no interruption of the blast, and none
of the ordinary excitement and confusion so generally
attendant on the operation of tapping. A slight matter,
but one worth mentioning, is an arrangement that we
have for the better preservation of the cast-iron plates
that form the floor of the building around the furnace,
and which it is particularly essential to have very smooth
and solid, so as to easily draw heavy pots of molten ma-
terial over them without spilling it. Usually whenever a
potful of slag is drawn away from the furnace, and be-
fore 2 new pot can be run in in place of the old one, a
considerable amount of slag drops upon the iron plates,
which ir spite of more or less protection from sand, soon
become so warped and out of shape, that within three
or four weeks they are totally destroyed, and have to be
replaced by new ones, at a considerable experse of time
and money. To obviate this universal difficulty, we have
cut a circle in the plate just where the stream of slag
naturally falls, and have introduced into this a shallow
cast-iron basin.  The slag drips into this without injuring
the plates, and is taken out from time to time by the fork
and thrown into the slag pot. The basin stands two
months or more before it is destroyed, and is replaced at
a cost of 75 cents, and without a moment’s loss of time
to the furnace.

There is nothing particularly worthy of notice about
the charging-floor, except what I have already described.
Every pound of ore and fuel is accurately weighed on a
5-beam charging-scale, and is also sampled.  In the same
way, the matte produced is daily sampled, as well as
accurately weighed, before it is dumped from the pot, and
the slag is sampled from every potful and assayed once
every 24 hours.  From these data, we are ablé to pre-
pare an accurate daily history of the furnace work in each
turnace for the benefit of the Directors at home, to whom
it is sent in a weekly sheet,

By properly mixing our three different ores, we are
enabled to get along without ever using a pound of flux,
which is a very fortunate circumstance, as I know of
neither limestone or iron ore in the vicinity, that would
be suitable for this purpose.

For fucl, we use Penn coke of the best quality, which
is brought here via the Great Lakes and the Algoma
branch of the C.P.R. at a less cost than right be
imazined. We smelt seven to eight tons of ore 10 one
ton of coke, as proved by having our coke overr: n when
we clean up and estimate our large shipments of some
thousands of tons, for there is very apt to be a heavy
deficit in coke.

Our furnaces are supplied by wind with two separate
No. 6 Baker blowers, one to each furnace. The blower
to our No. 2 furnace is provided with a vertical engine
which forms a part of the blower itself, while our No, 1
furnace is run by a large Brown automatic engine which
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has ample power for other additional work. Our water
is pumped from a neighboring stream where we have
built a dam and formed a small iake by two duplex Worth-
ington pumps, either of which has ample capacity to sup-
ply both furnaces. Two steel tubular boilers, set in one
battery, supply steam for the entire plant.

NOTABLE FEATURES OF THE WORKS.

If I were asked to point out the most notable features
of these works, apart from the mines, I should mention
first the very large capacity of the furnaces, nearly or
quite 125 tons per 24 hours for each on fair ores; also
the entire absence of flux, owing to a more or less basic
gangue rock, and some very massive pyrrhotite from
one of our mines, the Stobie; also the very favorable
ratio of ore to coke, 6 or 8 to 1, not as the result of an
especial trial under favorable circumstances, but from
months of average work. The same may be said of the
capacity of the furnaces, which is greater than any that
I know of running on pyritous ores.

Of course, the chief peculiarity of our product is the
large percentage of nickel which our matte contains in
addition to its copper contents. Qur average matte will
be ahout 27 per cent. copper and 15 per cent. nickel,
and both of thesé metals are of such’a purity that when
separated they are fitted for the most delicate work, and
will stand any tests that any similar metals stand. As
every copper smelter knows, we can determine the per-
centage of copper matte by eye with such exactness that
from any percentage between 25 and 80 I have never
cared for an assay of it for my own benefit, as my eye
will always tell me its copper contents near enough for
metallurgical or chemical purposes. But even a very
slight admixture of nickel completely masks the color
and texture produced by varying percentages of copper,
and in our matte I do not think that any one could dis-
tinguish between a matte carrying 15 and one carrying
40 per cent of copper, providing that nickel were also
present in our usual proportions.

At present we break our matte into large pieces, which
we pack into old oil barrels, chinking up the interstices
with the smaller fragments. These are shipped to
Swansea, or to various Ge:m1n works, according to the
bids of the foreign refiners for our product.

It may perhaps be news to some of my hearers
to learn that the entire world’s production of
nickel annually is less than 1,000 tons, the
bulk of this being produced by the New Cale-
donian nickel mines, which are oxide deposits
situated in a serpentine dyke. While I am not at liberty
to give figures of our production, it will still be very
evident to any observer that the world’s production of
this year will be a good deal larger than that of 1888,
and as we are told that New Caledonia is losing money
at the present low price of the metal, it is evident that
we need not look far for the world’s supply. The Gap
mine, owned by Mr. Wharton, of Philadelphia, has
been for many years the one nickel producing locality of
the United States, but is practically out of the running
at present prices. Therelore the United States, by its
present heavy duty on nickel, is taxing its entire popula-
tion without its being of the slightest benefit to anyone
except a few foreign producers, while it drives away
everyone who may desire to establish works for the re-
fining of this metal within its borders, and thus loses a
most remunerative indusiry that would employ great
numbers of men and great quantities of material, without
obtaining the slightest benefit in return.

DISCUSSION,

THE CHAIRMAN (Prof. Eglestone) — Ycu need
have no trouble about your nickel, because just as soon
as you make it cheap enough it will be used in every
kitchen in the world.

MR. THOS. MACFARLANE—TI have no remarks
to make by way of criticising this paper, but I do not
think we should allow the opportunity to pass without
congratulating Dr. Peters on having presented a paper
so full of information on the subject of the description of
the improvements made in the metallurgy of nickel in
comparatively short period. ~As he was reading his
paper I compared his various improvements and method
of treating the ore with what I saw In operation some-
thing like thirty years ago at the R'emmger nickel works
in Norway. I think Dr. Peters will know the locality I
refer to.

DR. PETERS—Yes.

MR. MACFARLANE -— The improvement in the
treatment of the ore is simply enormous compared with
the old method of working. "I do not see any difficult
at all in this whole matter except disposing of the nickel;
but T suppose that will have to take care of itself, 1
simply rise to express my extreme gratification at having
listened to such an interesting paper.

DR. ASHBURNER--I have nothing to say with
regard to the metallurgical or geolagical features of Dr.
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Peters’ paper, but I have had occasion during the past
years to look into some matters in which I think my
friend Dr, Peters could help me out. Some three months
ago I had the pleasure of visiting Sudbury and of being
his guest for several days, and examined with a great
deal of interest and instruction the works under his
charge. Having received a telegraphic call I regret that
I shall not be able to visit Sudbury again with the mem-
bers of the Institute, as the trip will be of the greatest in-
terest to every one. The geological association of the
ores is not only interesting, but the ores themselves are
unique. To mineralogists it is of consummate interest,
and for geologists the way it occurs in the Huronian
rocks is of great interest. = As far as the arrangément of
Dr. Peters’ plant is concerned, I regret that Dr. Peters
has not had such a plant erected on the other side of the
border, because it is so complete and unique in its way
that it seems almost a misfortune that American engineers
should have to come to Canada to see something which
they cannot see on their own side of the line. The fur-
naces themselves are particularly interesting in the hand-
ling of the sulphide ores which Dr. Peters has been
handling there, and remarkable in the quantity of ores
which they reduced. We all know the remarkable ex-
perience  which our recently elected member, James
Douglas, although an old friend of many of us, has had
in the Copper Queen mine in Arizona, where he has
reduced 150 tons of ore in one day in a furnace very
much the same size as the largest furnace of Dr. Peters;
but the ores are quite different, being largely oxide and
carbonate ores and having less than five per cent. in bulk
of sulphides; so that while we have been regarding the
practice which Jas. Douglas has accomplished in handling
the Copper Queen ores, it _is really something phenom-
enal to think of the sulphide ores which Dr. Peters has
handled in the furnace at Sudbury. Everyone here who
is interested in the matter, either as geologist, mineralo-
gist, mining engineer, or metallurgist, will be amply re-
paid by a trip to Dr. Peters’ works.

DR. PETERS—I forgot to mention Dr. Bell’s kind
offer to exhibit for the benefit of the Institute some of
the Sudbury ores which he has here. One thing I
might state which might be useful metallurgically. I
have not mentioned the reason why we obtained such a
large result from such a comparatively small furnace.
I am making some tests now with steel plates which, if
they are successful, will enable me to put up a 200 ton
furnace to work somewhat cheaper than our present fur-
nace. I know no reason why we cannot smelt 500 tons
a day just as well as the amount we now handle. It is
all a question of handling. They have conquered all
these things in your furnaces, and ‘'we feel sure we will
have a 500 ton furnace in operation if the steel plates
will stand it. The secret of our rapid smelting is not
that there is anything remarkable in our ores. It is that
we use a very powerful blast, and more than anything
that our different «r s are most carefully mixed togethcr
before they are smelted. Of course we pay great atten-
tion to jhe analysis—to weighing out the exact amounts
of ore—to feeding the furnace and other minutiw, but in
addition to that, I spoke of two things of importance.
One is the blast and the other is the percentage in the
heaps. It makes all the difference in the world how the
materials are to form that percentage. We find the
greatest benefits result from mixing ores of three
kinds and roasting them in heaps together. In that way
they get so weil mixed that every atom of silica has its
necessary atoms of lime and iron united with it, and it
does not have to run all over the furnace to get its atoms,
-That is not the scientific way, but it is better that way
than if we mixed these ores with a shovel. It has been
observed that it makes the ores flax better to mix them —
to the extent of ten per cent, if not more.

DR, BELL—As I have been engaged by the Geologi-
cal Survey of Canada in and around Sudbury for the past
two years, and had pa 'sed through the district many years
before the discovery of copper, I may say that I have list-
ened with a very great deal of pleasure to Dr. Peters’ pa-
per. I canbear testimony to the very excellent work he is
doing—the perfect working of the furnace and every-
thing in connection with the copper company’s mines
there. We Canadians may well congratulate ourselves
upon the good work Dr. Peters is doing there. I know
he has encountered no ordinary difficulties-—difficulties
waich might have been obviated had the authorities co-
operated with him and encouraged this industry as they
might have done. Dr. Peters has been subjected to
criticism by persons who knew not of what they were
speaking, but he has gone on and achleved a success
which is unexampled in the history of metallurgy and
mining in this country. I have ho doubt that the com-
pany will go on and readily find a market for all the
nickel they produce. One reasbn why it is not more
largely used now is on account of the high price. The
geological relations of these deposits has been one of my
studies, but there is a puzzling question which I had
hoped Dr. Peters would have answered, viz., *‘ How
came the copper there ?’ If he had explained to us the

e
history of the formation of these deposits I should hav
been very glad.

DR. PETERS--It is your province to say that.

D. RAYMOND—Dr. Peters’ business is to get at it.
Who put it in as another question.

DR. BELL~-It is a puzzling question, and one which
geologists, mineralogists and chemists cannot even answer.
Dr. Peters is an experienced man, and possibly he might
tell us something of the behavior of copper under high
temperatures. If he has any theories I should like to
hear them.

DR. PETERS—I have none.

DR. RAYMOND--1 only desire to add a word or
two to what has been said to express my adhesion to the
praises of our friend’s work. It is a ‘good many years
now—more than twenty years—since I first met Dr.
Peters, struegling with greater difficulties than seems to
be his perennial lot to-day,in South Park, Colorado.
We lost sight of him for a while, but he has now, as the
practical manager of these works at Sudbury, and as the
author of our best book on the metallurgy of copper
planted himself so prominently in our profession that we
hope he will never get out of it. ~ With regard to this mat-
ter I had made a note to express my own desire that if Dr.
Peters had—well you know what in Dickens’ novel,
“Great Expectations,” what Gargery says to Pip,
“Wasn't there a dog Pip? Not a small dog? Nora
pup ?

! I‘zfow if Dr. Peters had only a small hypothesis, or a
“‘purp” that would become a hypothesis,that would throw
any light on this paragenisis of sulphide copper ore or
other minerals which surround it, we should be glad to
know of it. Dr. Bell and I had a talk at the Geological
Museum this morning on this subject in the presence of
specimens from the old Acton mine. Allusion has been
made to the presence of organic matter, indicated some-
times by bituminous rocks and sometimes by fossils, and
I suppose in the gangue of reduced ores, in which class
I might include - native ores of sulphides. Native ores
might have been reduced from oxides,and sulphides from
sulphates. In the days when I was lecturing, as a des-
perate resort I have been accustomed to say when in-
quisitive students would attempt to corner me with
importunate questions, that where we could find traces of
bitumen we had reason to assume the presence of organic
matter, and fossils the same, but where we did not find
any we could assume that they had not been there. In
that way I got out of it. I'can say honestly, since we
have grown up and have no class present I do not mind
confessing it, I cannot say that I am altogether satisfied
with my theory on that point. I think the whole subject
of the diffusion of sulphides in places where the reducing
agent is not present or indicated is not easily te be con-
ceived—is one that is a mystery in the good old fashioned
sense of a mystery. That is a thing not yet found out.
When it is found out it may be simple enough. It is not
necessary that the clue should be everywhere present.
When we find clear proof of such a genesis we shall be
able to infer it and apply it to some other place. In the
Jersey iron mines the distribution of our ores is pretty
much in the same position and shape of those at Sudbury
—that isin chutes or pods, sometimes in echelons, as they
seem to be enclosed in silicious crystalline schists, and
clad as if they had been at first set up with these crys-
tals around them. In the mines which I am
managing at present for Cooper, Hewitt & Co., we have
not a single case where any fault can be traced. The re-
crystallization of the rock had obliterated all traces of the
““fault” anywhere from ten to thirty feet, and as it did
not bring in another kind of rock we passed from one to
the other, and not being close observers we got from
gneiss to gneiss and did not realize that we had passed
any ‘‘fault” at all, but finding ourselves out of the de-
posit we cross-cut in the direction as indicated and found
another. If we had only a single case of copper ores in
such condition as the Sudbury mines present, or the old
Acton mines present, I think we might, in default of a
better explanation, hold up our heads with courage to
the young aspirant and fire off an explanation. ~But
when these sulphides are deposited in now bituminous,
now fossiliferous limestone, as in the copper of the
Ducktown range, associated as they are say with
pyrrhotite and also a small percentage of nickel, we have
got an adequate explanation of their genesis. I want to
ask whether Dr. Peters attaches any significance to the
presence of nickel universally, although in small propor-
tion, in all that pyrrhotite group of mines extending
from Lichfield, Conn., way down the Alleghanies
to Ducktown—the whole range—limonite at the top,
then concentrated copper ores lodged down to the
water line. The persistence of the line makes
it a geological horizon; but so far as I know
no special light has been thrown on the genesis
of it. I would also like to ask another question and
that is whether anything particular has been done in the

relation of alloys of phosphorus and nickel in developing
metals of extraordiary strength and elasticity. Dr.
Peters’ paper gives us an idea of the process that has
been going on during the past ten years in all American
metallurgy, and has placed it at the head of the metal-
lurgy of %ﬁe world to-day. It is the process of sweeping
away a thousand details and cobwebs which we supposed
up to a few years ago to constitute the science of metal-
lurgy. Distinctions and infinite comparisons beyond com-
pare. But what could we do? In iron?” We put
wrought iron hoops around our furnace—got a good
strong engine and blew. We have forgotten now how
we crushed the ore,and a great many things we supposed
to be symptoms. We are all now valetudinarians.
We simply watch our furnaces and the symptoms take
care of themselves. Ten years ago, I stood up at a
meeting of the Institute and told those assembled that I
had had more experience and knew more about taking
care of a blast furnace in difficulty than in taking care of
one which was running well, We went through indes-
cribable troubles and difficulties and agonies with our Dur-
ham blast furnace. She was built for 400 tons a week,
and we struggled along and were proud of an average of
250. We ran down to 50 toms, and to nothing some-
limes, and we scaffolded and performed surgery upon
her, and all the forms of injection, the blowpipe, dyna-
matic and everything that anybody could do, and we
had all the trouble there was to be had. Now, last
week we were making 850 tons out of that furnace with
very close to a ton of fuel toa ton of iron. For a long
period our record of fuel had been surpassed by our
neighbors, the Glenod people, but our record has not
been surpassed of late. I say that not on my own
authority, but on that of Sir Lowthian Bell, when our figures
for a long time had been submitted to him. As¥soon
as we got into that way of blowing very hard and work-
ing fast, keeping her feet warm and her head cool,all the
internal dissensions disappeared. A great many things
that used to trouble us to death if we were working
along in the old fashioned way have disappeared. Main
strength has been the secret of success in modern blast
furnaces. We Lorrowed from our friends of the lead
smelting industry the water jacket hearth. We are
practically blowing with a certain sort of superstition in
the encouragement of fire brick manufacture, for we still
put fire brick there, but we have a water cooled hearth,
and good hooping that holds every thing in. Our fur-
naces stand 1§, 16 and 20 lbs. to the inch and we make
things melt. What else can they do? (Laughter).
With regard to the boon in water jacket furnaces, which
our brethren in the lead industry have bestowed on us,
we have returned it by the example of Mr. Herreschoff.
He has come to use main strength as Dr. Peters has.
What he has come to do in copper was done in the metal-
lurgy of lead when they took hold of that business and
restored to life the old idea of beginning to make large
furnaces and smelting large amounts of ore. In the early
days when there were some thirty furnaces running, we
would get up in the morning and count how many were
bunged up that day. When the salamander was’ acting
it was sending off an awful lot of fumes, and by the
volume of these fumes which were staining the sky we
could see how many were shut down. It was a regular
thing to have a salamander every eight days. They
would hitch oxen to the old salamander and drag it out,
until I have seen half acres covered with them, then
I have known the managers to dig under them and bury
them, and in days to come geologists may dig there and
find curious nudules. (Laughter). ‘There will be
wrought iron found in curious deposits. In the metal-
lurgy of the future we are going to apply energy, and we
are going to get more energy by the combustion of fuel,
in transmission by electric conductors, and in all ways to
overcome difficulty by force. We are going to stop fool-
ing with nature and just charge, attack, and she will give
up. (Hear, hear). Put on the force and she will give
up. One word further. Dr. Peters has revealed acci-
dently what is the secret of metallurgy and what will
prevent our friends the chemists from having the control.
Mr. Macfarlane looks glum ; but the chemists are not
going to be left out. That is the study of the slag as the
true guide for the metallurgist. It doesn’t lie. That is
the study of the slag and increased facilities for its
analysis. By practice and skill we shall be able to train
our foremen to recognize the physical signs of the slag.
I remember some years ago Mr. Macfarlane suggested
a rapid method of determining the density. Itis not
always necessary to do that. There is a science not
written in beoks, and not known to many outside of the
locality where it was born; but in every place every
metallurgical director who is worthy of his place and
rises to the full capacity of his skill, will train himself
and his foreman to read the melted surface of the slag.
(Hear, hear). He will know what it is when he looks
atit. Then there will be the necessity for the chemist
to verify this rapid observotion. I think it is being based
on copper by the book of Dr. Peters. (Applause). I
am proud to think that other books such as those iy
Mr. Staderfeldt took rise in papers read before this
Institute, while many other works springing out of our
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transactions are enriching the technical literature of the
world, giving us a little to life and carning for us the
gratitude of mankind.

DR, PETERS—I dislike to take up your time, but it
would be discourteous not to reply to a few of the ques-
tions which Dr. Raymond has asked me. I am how-
ever, overwhelmed with the praise of my professienal
brothers. I came here ashamed of my paper because I
know it is not a good one. I sat down to the typewriter
and did not have an opportunity to read it over after-
wards. The reason for this is because I have so much
work to do, and under the circumstances I must thank
you for the indulgence you have given me. In regard to
this conundrum as to whether I attach any significance to
the occurrence of nickel in pyrrhotite in this long range
running north and south, I do not. There is a little bed
in the Ely mine, but whether I have found all the pyr-
thotites to have copper, I say no, I have not. I have
been aware of the fact that there have been such breaks.
There are such breaks in the Ely mine, where there is
hardly a trace of copper, and in others where there were
cobalt and platinum.

PROF. EGLESTON—You have not spoken of Speru-
lite ?

DR. PETERS —The platinum in our mines does not
occut in the form of Sperulite. It is Arsenite. I do not
know of any other pyrrhotites containing one and a half
per cent of nickel except those of Mr. Horton.

PROF. EGLESTON--It is three-quarters of one per
cent.

Dr. PETERS--I put it at a half per cent.

Dr. ASHBURNER—The ores of the Pennsylvania
mines certainly run less than one per cent.

Mr. MACFARLANE—T think the Cap mines have
had one and a half per cent. of nickel.

Dr. PETERS—I speak of the Cap mine by itself.
I can speak, however, of what no one seems to have
noticed, I refer to this extraordinary fact that pyr-
thotite occurs in one place and pyrite in another without
any apparcnt reason. If that fact were answered it
would give us the methods of deposition.

MR. MACFARLANE-—Pyrite frequently contains
cobalt.

Dr. PETERS—Yes; but pyrrhotite does not.
(To be Continued.)

British Columbia’s Coal Fields.

“The Comox and Nanaimo coal fields are the
most important in the province, and the latter
is that from which almost all the coal so far
raised has been obtained. The cretaceous rocks
constituting these coal fields border the south-
western side of the Strait of Georgia, forming a
belt of comparatively low rolling or hilly coun-
try between the mountainous region of the
interior of Vancouver Island and the coast. The
quality of the Comox coals is equal, if not some-
what superior, to that of those of Nanaimo.
They contain lmt a small percentage of water
and the ash is also very low. Several of them
yield strong cokes. The area of the Nanaimo
coal field is estimated at about 200 square miles,
There are at least two distinct seams of work-
able thickness in this area, but in consequence

of folds and faults it is not easy to fix the
equivalency of beds in its various parts. Three
collieries are at present in operation here, the
Nanaimo, Wellington and East Wellington.
The works of the two first named are on a
very extensive scale, embracing numerous shafts
and inclines, provided with good machinery,
railways and wharves. In the Vancouver
Colliery the principal workings are upon a seam
which averages from 6 to 10 feet in thickness.
A second seam, overlaying the last and separated
from it by 140 feet of sandstone, is 7 feet thick.
The seaxm worked in the Wellington Colliery
averages about 9 feet in thickness, and yields a
rather dry steam coal which does not afford a
strong coke. The coal from the Vancouver
Colliery, on the contrary, gives a good coke and
produces a large quantity of illuminating gas.”
—_— -

In 1850 a chalk cliff alout 200 feet high,
near Seaford, on the coast of Sussex, was thrown
down by the explosion of 24,000 pounds of
powder, and 292,000 tons of rock were dis-
lodged.

At Holyhead, in 1350, a hard quartzose
schist cliff was thrown down by 12,000 pounds
of gunpowder. About 40,000 tons of rock were
dislodged, which was used for the harbor works
at that point. In January, 1867, another blast
was fired at the same place, in which 16,000
pounds of powder dislodged 120,000 tons of
rock.

SPECIALIST i~ MICA

MINER’S AGENT

RICHARD BAKER,

6 & 7 Cross Lane, - London, Eng.

WANTED.

A POSITION as SUPERINTENDENT in Coal Mines either
K in the States or Canada. Has had over twenty years exper-
lence as Superintendent in England and Amer.ca and holds a
British Government Certificate. Highest testimonials,

Address “SUPERINTENDENT”
Care of the Canadian Mining Review,
Ottawa, Ont.

THE DOMINION

WIRE ROPE CO.

MANUFACTURERS OF

Works at LACHINE.
For Hoisting, Mining, Transmissicn of Power, Towing
Ship Rigging, Guys, etc:,
ALSO
Lang’s Patent Wire Rope for Transmission and Colliery Purposes.

JAMES COOPER, Agent, Montreal.

ONEY ORDERS.
ONEY ORDERS may be obtained at any
Money Order Office in Canada, payable in
the Dominion ; also in the United States, the Unit.
ed Kingdom, France, Germany, Italy, Belgium,
Switzerland, Sweden, Norway, Denmark, the
Netherlands, India, the Australian Colonies, and

other countries and British Colonies generally,

On Money Orders payable within Canada the
comunission 1s as follows :

If not exceeding $4...... ........ ... 2¢.
Over $4, not exceeding $10.......... 5¢.
‘10, ¢ “ 200 ..., 10C
- " 20, ““ 3
y 40.. . ... 20C.
‘40, ¢ “ 60.......... 30C.
“ 6o, “ 80.......... 40c.
“ 8o, . 100.......... 50¢.
. On Money Orders payable al:road the commis-
sion is :
If not exceeding $10................. 10¢.
ver 310, not exceeding $20.%........ 20C.
‘20, ¢ “ 3000, 30¢.
“ N “
w30, " 40,0, ... 40¢
40, L 50C.,
For further information see OrriciaL PostaL
GuibpE,

Post Office Department, Ottawa.

15th Sept., 1888,

LEDOUX & COMPANY,
10 CEDAR ST, NEW YORK,
Engineers, Metallurgists &
Assayers.

Public Ore Sampling & Storage Works

All the principal buyers of furnace materials in the i
world purchase and pay cash against our certificates o |
assay, through New York banks. ]

By special permission of the Secretary of the | -
Treasury of the United States, cars of ore or i
copper matte passing through in bond can be :
opened and sampled at our works.

|
Consignments received and sold to highest bidder, '
Send for circular giving full particulars, '

Mines examined and sampled.
Analyses of all kinds.

Assays and |

MINERS OF NOVA SCOTIA!

W.& A. MOIR,

MECHANICAL

Engingers and Machinists,
HALIFAX.

—_—

Manufacturers of
Mill and Mining Machinery,
Air and Circulating Pumps,
. Hand and Power Elevators,
Marine & Stationery Engines,
 And Brass and Iron Castings

of every description.

i
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CRUDE AND MANUFACTURED FOR ALL PURPOSES.

S (Joths Facings, Furnace Coments, Paper. Stove Linings, &

SPEcl ALTI E s F| RE- FELT a’flexible Asbestos Sheet, made in tubular sections and rolls, best and most durable non-conductor made.

SUPER ATOR a strong fire & waterproof fabric for sheathing & roofing buildings, fire proofing boiler rooms,’ &c.

THE CHALMERS-SPENCE CO,, ASBESTOS.

419 TO 4258 EIGEITE ST., NEW YORK

RUSSELL & CO.

PROVINCIAL AND DOMINION PROPERTIES FOR SALE.

LAND SURVEYORS, —

CIVIL AND MINING ENGINEERS,

FORT ARTHUR, ONTARIO. sale will find the REVIEW an
. admirable medium for bring-
Mining Properties Surveyed, Reported on and Dealt in ing them before the notice of
— CAPATALISTS and INVESTORS
Latest and Most Complete Plans of Thunder Bay in GREAT BRITAIN and the

Mining District Always on Hand. UNITED STATES.

A.L.RUSSELL, A. H MACDOUGLL W.W,RUSSELL
P. L. S, D. L. S. ,D. L.s. M.E.A.MCAN.SOC.C.E

Parties having developed or
undeveloped mineral lands for

BEACOCK & 00., = = BrockviLte, onr.

—Manufacturers of—

Rawhide, Artificial Limbs & Splints

Patented in the United States and Canada. Send for prices.

Gold Mining Machinery.

I. MATHESON & CO,

Engineers and Boilermakers,

NEW GLASGOW, N.S.

THURO FOUNDRY AND MAGRINE C0.

TRURO, IN.S.

Engineers & Founders

OUR SPECIALTIES

«~ ARE —

Gold Mining lllﬂl}llillﬂru

Of every kind, with latest Western
Improvements

In Latest Styles.

i
I - ALSO MANUFACTURERS OF

BOILERS & ENGINES

Iron, Bridges, Stoves,

SHIP, MILL and GENERAL
CASTINGS. -

G. CLISH, D. McDONALD, S. R. TUPPER,
Manager. Supt. Sec’y and Treas

WM. STAIRS, SON & MORROW,

174 to 190 Lower Water St., Halifax, N.S.,

Importers and Dealers in all kinds of Mining Supplies, Steel Wire Bopes,

LUBRICATING OILS, EXPLOSIVES, &c.. &c.
Correspondence solicited.  Goods promptly supplied. Sole agent for Canada for Patent Mineral Fusible Cement.



THE CANADIAN MINING REVIEW,

PROVINCE OF NOVA SCOTIA.

Leases for Mones of Gald, Silver, Coal, Iron, Copper, Lead. Tin

— AIND —

PRECIOUS STONES.

Titlesgiven direct from the Crown, Royalties & Rentals moderate

GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes, of Mines and Minerals
Licenses are issued for prospecting Gold and Silver for a term of six months, which
can be extended by renewal for another six 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. Up to five areas the cost is 50 cents per area, for every area in
addition 25 cents. Cost of renewal one half the original fecs. Leases of any number
of areas are granted for a term of 21 years. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
annually 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 $19.00 an ounce, and in smelted Gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis-
sioner of Public Works and Mines each week day from 10 a.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. Ifa person discovers Gold in any part of the
Provinee he may stake out the boundaries of the area 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

Licenses to search for twelve months are issued, at-a cost of {wenty dollars, for
Minerals other than Gold and Silver, out of which one square mile can be selected
for mining under lease. Thesc 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 Py royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
charge, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner cr by arbitration all land required
for their mining works.

The Government as a security fer the payment of royalties makes the royalticg
o first lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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 tley had had experience of.

The royalties on the remaining minerals are i—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, 74 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, Pictcu and Antigonish, and at
numerous points in the island of Cape Breton. The ores of Iron, Copper, etc., aie
et at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

‘THE HON. C. E. CHURCH,

Commissioner Public Works and Mines,

HATLIFAX,
NOVA SCOTIA.
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VALUABLE

PLUMBAGO

AND OTHER

Mineral Lands

FOR SALE,

IN THE TOWNSHIP OF BUCK-
INGHAM, COUNTY OF
OTTAWA.

Ist.—Lct 28, in the 6th range, containing
100 acres, in addition to the salina of the lake,

2nd.—North half of lot 23, in the 5th range,
containing 100 acres.

3rd. —Nine acres of lot No. 28, in the 5th
range, with water privileges thereto appertain:
ing, being site of mill dam, ete., etc.

The property formerly belonged to the Mon-
treal Plumbago Mining Company, and was
worked successfully for several years, until the
company’s mill was destroyed by fire, but the
mill dam remains almost uninjured, and there
are on the property several houses, sheds, ete.,
built for various purposes when mining opera-
tions were carried out.

The Plumbago Deposits

upon the property are regarded as amongst the
richest and most extensive in the Dominion.
As to the quality of the Plumbago, it has been
extensively used in the manufacture of crucibles,
lubricating leads, stove polish, etc., etc., and
given unbounded satisfaction. This is estab-
lished by the experience of consumers, and by a
certificate from the celebrated Battersea Cruci-
ble Works, London, England, a copy of which
8 open for inspection.

MICA

has also been discovered in quaniit’e

The lands arve in the Phosphate region, and
recent prospecting has disclosed a rich and
extensive deposit of this mineral. There are
unrivalled facilities for transporting the ore to
and from he mines by the Ottawa River and
C. P. Railway. Distance from mnes to Railway
Station 6 miles. Good road.

All that is required to make these valu-
able mines handsomely remunerative is a little
capital and enterprise.

The Title is Indisputable.

For information apply to
WM. H. DICKSON,
160 Waller St., Ottawa.
H. E. DICKSON,
Russell House, Ottawa.
OR T0 THE OFFICE OF
THE CANADIAN MINING REVIEW,
OTTAWA.

SHIPMAN ENGINES, ACME -MODEL.

COADL OIL: FOR FUEI..

To parties requiring a safe, reliable, durable and economical Steam Launch, from 20x4 to 35x7 with ampe power
to give satisfactory speed can supply the best on the market and at prices which will defy competition for a like
quality of goods. We have a full staff of competent hoat and engine builders and guarantee every article to be
strictly first class. Hundreds of our engines from 1 to 12 h. p. Marine or Stationary have been in use for years and
are acknowledged superior to all others.” No smoke, dirt or sparks, no manual or mechanical labor necessary. Ycu
have the privacy of your launch for your family. As the water and oil supply is automatic very little attention is
required.  But a few minutes is necessary to get up 100 Ibs. of stcam; when you retarn to the boat house by turning
a hand wheel all fire is extinguished. Orders for coming season should be placed at once, as the demand is much in
excess of previous years. Write for 1889 circulars giving prices, testimonials, etc. No attention paid to postal cards.

JOHN GILLIES & CO., Carleton Place, Ont,

e )

“joHN A.ROEBLINGS Sons Cp

7

-—FOR—

Mines, Elevators, Inclines, &c.

GALVANIZED GUY ROPE. BRIDGE CABLES.
HAWSER ROPES,

WIRE of all kinds. Insulated WIRES

John A. Roebling’s Sons Co.

117 & 112 LIBERTTY St., NEW TOREK.
H. L SHIPPY Sec'y.

PHOSPHATES,
PHOSPHATIC MANURES,
ACRICULTURAL FERTILIZERS
Readers of the REVIEW desiring extra copies of SCIENTIFIC AGRICULTURE

should SEND IN THEIR ORDERS Now. A few sPACES are still open and contracts may be made
at reasonable rates. Address Manager, THE CANADIAN MINING REVIEW, OTTAWA.

Price 30
677 Craig St., Montreal.

per cent. cheaper than any other first-class Safe.
8. 8. EKIMBALL,

7="SEND FOR CATALOGUE AND PRICE.LIST,

These Safes have the best record of any in the Dominin.

Champion Fire and Burglarproof Safes.
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Inland Revenue.

AN ACT RESPECTING AGRI-
CULTURAL FERTILIZERS.

The public is hereby notified t' at the
provisions of the Act respecting Aqri-
€oLTURAL FsRTILIZERS came into force on
the 1st of January, 1886 and that all Fer.
lizers sold therecafter require to be sold
subject to the conditions and restrictions
therein contained—the main features of
which are as follows :

The expressi.n «fertilizer” means and
includes all feriilizers which are sold at
more than TEN DoLLARS per ton, and
which contains ammonia, or its equiva~
lent of nitrogen, or phosphoric acid.

Every manufacturer or importer of
fertilizers for sale, shall, in the course of
the month ot January in each year, and
before offering the same fertilizer for
sale, transmit to the Minister of Inland
Revenue, carriage paid, a sealed glass
jar, containing at least two pounds of
the fertilizer manufactured or imported
by bim, with the certificate of analysis
of the same, together with an aftidavit
setting toith 'hat cach jar contains a
fair average sample of the fertilizer
manufactured or imported by him ; and
such sample shall be preserved by the

Minister of Inland Revenue for the pur.
pose of comparison with any sample of
fertilizer which is obtained in the course
of the twelve months then next ensuing
from such manufacturer or impoter, or
collected under the provisions of the
Adulteration Act, or is transmitted to
the chief analyst for analysis.

It the fertilizer is put up in packages,
every such package intended for sale or
distribution within Canada shall have
the manufacturer's certificate of analysis
placed upon or securely attached to each
package by the manufacturer ; if the ter.
tilizer is in bags, it shall be distinctly
stamped or printed upon each bag; if it
i8 in barrels, it shall be either branded,
stamped or printed upon the head ot
each barrel or distinctly printed upon
good paper and securely pasted upon the
bead of cach barrel, or upon a tag secure-
ly attached to the head of each barrel ;
if it is in bulk, the manufacturer's certi—
cate shall be produced and a copy given
to each purchaser.

No fertilizer shall be sold or offered
or expoesed for sale unless a certificate of
analysis and sample of the same shall
have been transmitted to the Minister ot
Ioland Revenue and the provisions ot
the foregoing sub-section have been
complied with.

Every person who gells or offers or
exposes for sale any fertilizer, in respect
of which the provisions of tlis Act bave
not been complied with—or who permits
a certificate ot analysis to be attached to

lizer, or to be produced to the inspectors
to accompany the bill of mspection of
such inspector, stating that the fertilizer
contaior a larger percentage of the con-
stituents mentionod in sub-section No.
11 of the Act than is contained therein
—or who se'lg, offers or exposes for sale
any fertilizer purporting to have been
inspected, and which does not contain
the percentage of constituents mention-
ed in the next preceding section—or who
sells or offers or exposes for sale any fer-
tilizer which does not contain tte per-

any package, bag or barrel of such ferti -

|
I

centage of constituents mentioned in the
manufacturer’s certificate accompanying
the same, shall be liable in each case to
a penalty not exceeding fifty dollars for
the first offence, and for each subsequent
offence to a penalty not exceeding one
hundred dollars. Provided always that
deficiency of one per centum of the am-
monia, or its equivalent of niirogen, or
of the phosphoric acid, claimed to be
contained, shall not be considered as
evidence of fraudulent intent.

The Act passed in the forty.seventh
year of Her Majesty’s reign, chaptered
thirty-seven and entitled, « 4n Aet to
prevent fraud in the manufacture and sale
of agricultural fertilizers)” is by this Act
repealed, except in regard to any offence
committed against it or any prosecution
or other act commenced and not con-

of money due in respect of any provisiou
thereof.

A copy of the Act may be obtained
upon application to the Department ot
Inland Revenue, as well as a copy of a
Bulletin which it is proposed to issue
in April, 1888, concerning the fertilizers

E. MIALL,

Commissioner.
January, 188g. :

o

Is hereby given that all communications in respect
to matters affecting the Department of Indian Af-
fairs should be addressed to the Honorable E.
Dewdney as Superintendent General of Indian
Affairs, and not as Minister of the Interior, or to
'the undersigned. All Officers of the Department

C

should address their official letters to the under-
signed.
L. VANKOUGHNET,
Deputy Soperintendent-General
of Indian Affairs.

Department of Indian Affairs,
ttawa, 11th May, 1889,

clnded or completed, and any payment |
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OF CANADA.

The direct route between the West
and all points on the St. Lawrence
and Baie des Chaleur, Province
of Quebec ; also for New Bruns-
wick, Nova Scotia, Prince Edward,
Cape Breton and the Magdalene
Islands, Newfoundland and St.
Pierre.

XPRESS TRAINS leave Montreal and Hali?
E fax daily (Sunday excepted) and run hrougk
without change between these points in 30 hours,

The Through Express Train cars of the Inter-
colonial Railway are brilliantly lighted by elec-
tricity and heated by steam from the locomotive,

New and Elegant Buffet Sleeping and Day Cars
are run on all through Express Trains. .

The popular Summer Sea Bathing and Fishing
Resorts of Canada are along the Intercolonial, or
are reached by that route,

CANADIAN EUROPEAN MAIL
AND PASSENGER ROUTE.

Passengers for Great Britain or the Continent
by leaving Montreal on Thursday morning,wil join
Outward Mail Steamer at Rimouski the same
evening,

The attention of shippers is directed to the supe-
rior facilities offered by this route for the transport
of flour and g 1 handise i ded for the
Eastern Provinces and Newfoundland ; also for
shipments of ﬁmin and produce intended for the
European market.

Tickets may be obtained and all information
about the route, also Freight and Passenger rates,
on application to

G. W. ROBINSON,
Eastern Freight and Passenger Agent,
137%% St. James St., MONTREAL,
E. KING,
27 Sparks Street,
OTTAWA.
D. POTTINGER,
Chief Superintendent.
Railway Offices, Moncton, N.B
2nd July, 1889.

The Polson

ron Works Co'y

TORONTO, ONT.

Manufacturers of the Celebrated ‘;Brown

Automatic Engine”

GENERAIL DEATLERS IN

NING MACHINERY.

SPHEHCIAT, AGENTS FOR

B.

Knowles’ Steam Pumps,

T. Sturtevant’s Blowers and Fans,

Burleigh Rock Drills.

Hoisting Engines and Boilers, Quartz Mills, Diamond Prospecting Drills, Rock Breakers,

0fice and Works, Esplanade B Warehouss, 38 Tonge S,

- L ]

TORONTO,



THE CANADIAN MINING REVIEW.

Misvinng Regualatiens

TO GOVERN THE DISPOSAIL OF

Mineral Lands other than Coal Lands, 1886.

"‘H ESE REGULATIONS shall be applicatle to all Dominion Lands containing
gold, silver. cinnabar, lead, tin, copper, petroleum, iron or other mineral
depomits of economic value, with the exception of coal,

Auy person may explore vacant Dominion Lands not appropriated cr reserved
by Government for other purposes, and may search therein either by surface or
subterranean prospecting for mineral deposits, with a view to obtaining under the
}egulations u mining location for the same but no mining location or mining
claim shall be granted until the discovery of the vein, lode or deposit of mineral
or metal within the limits of the location or claim.

»

QUARTZ NINING

A location for mining, except for iron on veins, lodes or ledges of quariz or
other rock in place, shall not exceed forty acres in area. Its length shall not be
more than three times its breadth and its surface boundary shall be four straignt
"lines, the opposite sides of which shall be parallel, except where prior locations
would prevent, in which case it may be of such a shape as may be approved of by
the Buperintendent of Mining.

Any person having discovered a mineral deposit may obtain a mining location
therefor, in the manner set forth in the Regulations which provides for the char-
acter of the survey and the marks necessary to designate the location on the
ground.

When the location has been marked conformably to the requirements of the
Regulations, the claimant shall within sixty days thereafter, file with the local
agent in the Dominion Land Office for the district in which the location is situated,
a declaration or oath setting forth the circumstances of Lis discovery, and describ-
ing, as nearly as may be, the locality and dimensions of the claim marked out by
him as aforesaid ; and shall, along with such declaration, pay to the said agent an
entry fee of FIVE DOLLARS. The agent’s receipt for such tee will be the claim-
ant’s authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date ot his obtain-
ing the agent’s receipt. it shall be open to the claimant to purchase the location
on filing with the local agent proot that he has expended not less than FIVE
HUNDRED DOLLARS in actual mining operations on the same ; Lut the clalm—
ant is required, before the expiration of each of the five years, to prove that he
bas performed not less than ONE HUNDRED DOLLA RS’ worth of lubor during
the year in the actual development ot his claim, and at the same time obtain a
renewal of his location receipt, for which he is required to pay a fee of FIVE
DOLLAKS.

The price to be paid for a mining location shall be at the rate of FIVE
DOLLAR> PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the
survey of the same.

No more tran one mining location shall be granted to any individual claimant
upon the same 1:de or vein.

IRON.

The Minister of the Interior may grant a location for the mining of iron, not
exceeding 160 acres in area which shall be bounded by north and south and east
aud we t lines astronomically, and its breadth shall equal it length, Provided
that should ary person making an application purporting to be for the purpose of

mining iron thus obtain, whether in good faith or fradulently, possession of a
valuable mineral deposit other than iron, his right in such deposit shall be
restricted to the area prescribed by the Regulations for other minerals, and tae
rest of the location shall revert to the Crown for such disposition as the Minister
may direct.

‘The regulations also provide for the manner in which land may by acquired
for milling purposes, reduction works or other works incideutal to mining
operations.

N Locations taken up prior to this date may, until the 1st of August, 1886, be
re-marked and re-entered in conformity with the Regulations without payment of
new fces in cases where no existing interests would thereby be prejudicially affected.

PLACER MINING,

The Regulations laid down in respect to quartz mining shall be applizable to
placer mining 88 far a3 they relate to eotries, entry fuos, assignments, marking ot
localities, agents’ receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regula~
tions, includiog bar, dry, ben :h, cieck or hill diggings, and the RIGHTS AND DUTIES
OF MINERS are fully set forth,

The Regulations apply also to

Beo-Rock Frumes, DRAINAGE oF Mises axp Ditones.

The GeNgraL Provisions of the Regulations include the interpretation ot
expressions used thereln ; how disputes shall be heard and adjudicated upon; under
what circumstances miners shall be eatitled to absent themselves from their
locations or diggings, etc., ete,

Tue ScaepuLe oy MixiNe Recurations

Containg the forms to be observed in the drawing up of all documents such as:—
‘ Application and adidavit of discoverer of quarts mine.” « Ruceipt for fee paid
by applicant for mining location.” « Receipt for fee on extension of time for pur-
chage of a mining location.” « Patent of a mining location”  Certificate of the
assignment of a micing location.” ¢ Application for gran' for placer mining and
affidavit of applicant.” ¢ Grant for placer mining.” «Certificate of the s signment
of a placer mining claim.” “Grant to a bed rock flume company.” « Grant for
diainage.” « Grant of right to divert water and constract ditches.” .

Since the publication, in 1884, of the Mining Regulatians to govern the dis-
posal of Dominian Mineral Lands the same have been carefully and thoroughly
revised with a view to ensure ample protection to the public interests, and at the
same time to encourage the prospector and miner in order that the mineral re-
sources may be made valuable by development. .

CoPies oF THE REGULATIONS MAY BB OBTAINED UPON APPLICATION TO THE

DEPARTMENT OF THE INTERIOR. .
A. M. BURGESS,

Deputy Minister of the Interior.

SEND FOR SAMPLES AND PRICES FoOR

Asbestos Bags, Phosphate Bags, Ore Bags, &c.,

SPECIAL SIZES MADE TO ORDER.

DOUBLE SEWN.

DICK, RIDOUT & GQO.,

PROPRIETORS TORONIO BAG WOGRKS,

Office and Warehouse: 11-13 Front St. East.
TORONTO.

ESTABLISHED 188T7.

Factory: 14, 16, 18, 20, 22 Bay St.
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JOHN DOTY
ENGINE GO.

Toronto, Ont.

MANUFACTURERS OF

Mining & General | oGS g &
Machinery. -

R

HOISTINC ENCINES

Mines, I
Coal Docks,
Elevators,
Bridge Builders,

Contractors, &c.

Grea

CORLISS ENGINES

Tug & Steam Yacht Engines,
Mill Engines.

e

Shafting & Mill
Gearing.

All Descriptions of Boiler
and Tank Work.

£& Send for Estimates and
Catalogues.
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Horthey & Co's Steam Pump Works

| TORONTO, owT. W_,  
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) SPECIAL STEAM PUMP, .

L

St eam Féumps of the test and latest desxgus for mimng purposec Boxler Feedmg, Flre Prctecu"n and Genera,l Wa.ter
e upply, etc

A

- "

M%hamal @ Hydraﬂ ic Engmeers, e e ‘I’oronto Ont

WORKN R~ FR()NI‘ AND PARLIAMENT STS . IR , ‘

i
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ROOK DRILL COMPY

oxr O.A.N.A.:D.A.

MANUFACTURERS OF

Rock Bnlls, -
| | " Air Compressors, |
Steam P Horse Power Hmsts
B BoiLERs
GENERAL MINING
Quarrymg Ma.chmery g
| C‘ontraotors Plant. =
S —————.A.LSO —_—

Dnll Steel ere Rope,

Demck Castmgs, ER
Stea.m g A1r Hose @ Gou‘phngs, i

..‘—t

Iron Piping, Flhtmgs, o
ALL KINDS 'OF SUPPLIES

. -FOR-—— , : ¥
: . VQ
-.Mmers & Contra.ctors 'Work e

:E'or Estxmates, Catalogues and mformat;on address

L

Ingersoll Rook Dr111 Co of Canada.

204 St J a,mes .St., or P 0 Box 1942 Mont.rea,l




