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GANADlAN RAND DRILL C0. SHERBROOKE Qur—:

" Mining, Tunneling & Boek Wm’kmg Machlnery :

STRAIGHT LINE COMPRESSORS

BUPLEX, COMPOUND & GONDENSING GOMPRESSORS

Wltn MEYER or.CORLISS VALVE, GEAR .
For ECONOM!CAL PLANTS g

THE JENCKES MACHINE CO., Sole Agents,

. 16 VICTORIA \Q[ARF MONTREAL IIIIIFAX HOTEL, HALIFAX., 632 CORDOV A §
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AL hINDS o

lRUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

e THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,Lo.

orrice 618 83 FRONT ST WEST TORONTO. FACTORlES AT PARKDALE. "
Steam & Air Hose, Rubber Bumpers and Sprm 8s, Fire Hose Pulley Covermg Rubber Ciofhmg & Bools S

,INGERSOLL RCOK DRILL CO

~ ROCK DRILLS e sirsnes
MlNES & QUF\'RRIES
o STRAIGHT LlNE DUPLEX & COMPOUND

AIR COMPRESSORS

Stone Ghannellmg Machmes, Goal Mining Machines, and Gomplete Plants of
‘ Mmmg Tunnellmg and Qwarrxmg Machmery ‘

‘164= S'I' J’.A.MES »STREET‘ MONE‘[BEAL

A U - — Pt o - i e e oo, ot . = AR

36 [iperTY St FRISBEE LUGOP MILLS : New YORK.

AKERS of WETor DRY JPULVERISERS GRINDING ToANY PEGREE 0f FINENESS ojill

GRANULATION as decired KS\TjBLEfDT{GOLD’SlLVER"toppzk or OTHER ORES

| ©rresPondence invited. GRAPRITE .MIC A cm:urs PHOSPHATES 3



THE CAN T)IAN MINING AND MECHANICAL

REVIEW. '

80 000 IN USE

ENDR‘NGERED

‘PNB

-

LIFE and F‘ROPERTY are

RTHY

BY THE USE OF .
CHEAP ., . .
B@®ILER APPLIANCES.

- THE P E N BE RTH Y gggsmfn'zs

Are SAFE, -hecause . ..

WELL MADE and
THOROUGHLY TESTED

e

VALVE DRIP WATER GAGE
XL EJECTOR or JET PUMP
SAFETY CRANK PIN OILER
AUTOMATIC INJECTOR, Ete.

-

wo-ves- PENBERTHY INJEGTOR CO.

Branch Factory at 'W'md.sor, Onta.no.

. DETROIT, MICHIGAN

Al AN R el THECONQUERDR™
) FORINGMACHINE FOR
“BIND* & COAL.

| THE HARDY P.ATEN T PICK(CO. leited

SHEF'FIELD ENGLAND . )

. L
. AN

THE'GRIFFIN' MILL

The Only Perfect Pulverizer-

QUARTZ,
. B0LD
on SILVER
ORES,
PLUMBASS,
'PORTLAND 8
CEMENT, |

Will work e:ther wet or dry, and deliver a finished ,;roduct
Capacity, 8 1o 4 tons per hour on Phosphate Rock, 14 to 2 tons
ver hour on Purtland Cement, Quartz ‘or Ores, depending on
ha,"dness of material to be pulverized and fineness of product.
Grinds frbm 30 to 250' Mesh with equal faeility."

“No !OURNAIS IN GRINDING (‘Ifx\IBER ALY RIGID ON SHAFT HAV ‘1 DXB]?‘T
POSITITVE. ACTION ON MATERIAL, MINIMUM POWER PRODUJES IMUM AMOUNT
OF PRODUCT. . 1T 18 ABSOLUTELY GUARANTEED IN EVERY RES ’RECT, BOTH$AS TO
"VONSTRUCTION AND OAPACITY. FIRST COST, WEAR, AND OPERATING EXl ENSE MUCH

LESS THAN 8TAMP MILLS, LA RGE NUMBER OF MILLS IN USE ON DXFFEBENT MA’I‘L-
RIALS WITH POSITIVE SUQCESS IN EVERY INSTANCE, . .

Correspondence solicited, and illustrated de-
scriptive pamphlet furnished on application to

BRAI]LEY PULVE&IZtR 00., 92 State St., Boston, Mass.

PHOSPHATE
ROCK,

 FOUNDRY
| EACINGS,

And All Other
 Refractory
Substanses. '

v
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NOVA SCOTIA STEEL COMPANY, LIMITED
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 34" to 3" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 55’ to 5 true to s part of One Inch.

. A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.
CORRESPONDENCE SOLICITED.

"WORKS & OFFICE: NEW GLASGOW, N.S.

AUSTEN BROTHERS.

RAILWAY, COLLIERY AND GOLD MINERS’ SUPPLIES.
Ne. 124 HOLLIS STREET, HALIFAX, N.S.

IZZ"ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & GO LIMITED.

—MANUFACTURERS AND DEALERS IN—

PUMPING MACHINERY, IRON PIPES, FITTINGS, &oc., &c.,
FOR MINERS®* USE.

Call or Write us for Prices. ' HATLIFAX, KA IN.S.

[ MATHESONSE
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BOILER MAKERS
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il THE CANADIAN MINING AND MECHANICAL REVIEW.

DIAMOND DRILLS

FOR

PROSPECTIN ¢ MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
most economical prospecting drill for any kind of formation, hard or soft, in
deep or shallow holes. ,

The Diamond Dirill brings to the surface a solid core of rock and mineral to
any depth, showing with perfect accuracy the nature, quality and extent of the
ore-bearing strata, and with great saving in time and expense over any other
method. :

Complete stock of all sizes, driven by hand or horse power, steam, compressed
air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,

“M* Drill—Hand Power, Successors to DIAMOND PROSPECTING 0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N" Drill—

MANUFACTURERS AND DEALERS IN deptd
Capacity—300 ft. depth. Sullivan Diamond Prospecting Dirills, Channelling Machines, Rock Drills, Hoists and Capacity—3,000 ft.
Removes 14 inches solid core. other Quarrying Machinery. Removes 1} inches solid core.

Hoisting and Hauling Engines, Cages, 1ifpies, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill. )

ELECTRIC BLASTING

WVIOTOR BLECOTRIO PLATINUM FUSES.
Superior to all othcrs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of 50 each.  All tested and warranted.  Single and double strength; with any length of wires. v

“CPULL-UP” BLASTING MAOEXNIE. :

The strongest and_most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.
No. 5 fires 100 holes. }They are especially adapted for submarine blasting, large railroad quarrying, and mining works.
{ . 3

VIOTOR BLASTING M.ACOEXNIE.

No. 1 fires 5 to 8 holes ; weighs only 15 Ibs. Adapted for prospecting, stump blasting, well sinking, etc.
Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

mmtei o vy JAMES MACBETH & CO.,

128 MAIDEN LANE, NEW YORK CITY.

z
D c

SEND FOR CATALOGUE.

A MILTON POWDER CO.

GUNPOWDER, DUALIN, DYNAMITE =i ECLIPSE, .

Dominion Agents for Safety Fuse, Electric Blasting Apparatus,v Ete.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Magazines at all Chief Distributing Points in Canada.

) >
x -

REDDAWAY'S PATENT

it )
L Roller Chains, Steel Drag,
Stoel Cable and Special Chains

ELEVATING | |~ = e
woCONVEYING | | Spoclally adaptes for Heavy Drives in Dextp or Exposed Places,

i

MACHINERY «  in Mines, Saw Mills, Paper and Pulp Mills; eto.

Ammbmanmnm.orm kimos| S . . . Ty

R | . ROWER TRANSMISSION] . L 3
! (" 2 ’x" F&Aﬁnﬂgm'f’.s L CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

M&%@. : ' ~ - - L

“‘ A7 A R - | SOLE AGENT FOR
r - , ' ° Ao FL_LM'I NG, WADA. -
THE JEFFREY MFQ.C0, 'o3Msshingionst! | 57 S, Francois Xavier St., MONTREAL. - Victoria. Chambers, OTTAWA. ‘

| Columbus, Ghie. Bood for Oatalogue. |
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Beal's Patent Core Drill

DOES THE WORK WITHOUT THE USE OF DIAMONDS.

commonly called, shot. These are inexpensive, costing in actual work about ten cents per day; whereas, diamonds
are very expensive, a single one often cost,ing from $80 to $100, thus showing the difference in cost in case [of
loss of tools. It is THE BEST, CHEAPEST, and MOST EFFECTIVE CORE DRILL made for Prospecting
Quarries, Coal Lands, Sinking Wells and the like.

Owners of undeveloped Mineral and Quarry Lands can, with one of these machines, at a small outlay, bring them into a
marketable condition. This Drill has been thoroughly tested in California Quartz Rock, Granite, Marble, Lime, Flint, Iron
Ore, Sand Rock and everything in that formation, cutting the hardest as well as the softest material with great rapidity. It
has also been very successfully used in Hard and Soft Coal, Shales, Slate, Clay, etc., taking out a core from 2in. to 6in. in
diameter. It is an excellent machine for sinking air holes for Mines, Sounding Foundations for large Buildings, Bridges, ete,

This Machine has been in practical use in the United States for several years, and was awarded the gold medal
at the World’'s Columbian Exposition at Chicago, in 1893, in preference to all other core drills.

Length of machine, eleven feet; weight, mounted on truck as shown in cut, 5,000lbs. It can be easily loaded in a box car.

The Patentee, MOSES BEAL, ELYRIA, OHIO, U.S:A.,, would like to correspond with responsible parties with reference
to the formation of a stock company for its manufacture in Canada, or would prefer to sell entire Canadian Patent. -

The Patentee gives for reference any bank or business house in Elyria. = Address him for full particulars.  All letters
will receive prompt attention. ‘

@HIS DRILL does the work without the use of Diamonds, using as a substitute Chilled Steel Globules, or as they are

For Full Information Apply to the
PATENTEE and SOLE MANUFACTURER,

MOSES BEAL, Elyria, Ohio, U.8.A.
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MINING AND MILL MACHINERY.

Steam HEngines, Rock Crushers, Boilers, Derricks, Steam Pumps,
‘Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

"

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

ILEVIS QUE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all | Machinery for Miners, Contractors and

ymen. Also Builders’ Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines an ¥ Boilers, ete., ete.
WRITE FOR OUR PRICES.

SIMPLE IN . .

JEFFREY STEEL GABLE CONVEYORS, Sov&iibtrios

For Handlinz Coal, Ores, Chemicals, Refuse, Etc.
. Also Manufacture

CHAIN
ELEVATORS

AND

.. CONVEYuRS

SEND FOR CATALOGUR

The JEFFREY MFC. COMPANY, Golumbué, 0.

Also, 163 WASHINGTON STREET, NEW YORK.

Chemical axp Assay Apparatus
-

T <==>"">>)
S et

=

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO. BATTERSEA, ENC.

AND FOR THE

ANALYTIC L and ASSAY BALANCES and WEIGHTS

or BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown's Portable Assay
Furnace, Hoskin's Gasoline Blowpipes and Furnaces, Dangler
Laboratory Lamp, Microscopes of E. Leitz, Wetzlar,
Kavalier's Bohemian Glassware; Royal
Berlin and Meissen Porcelain
Platinum ‘Wire, Foil,
Crucibles and Dishes, Swedish and Rhenish Filter Paper,

LYMAN, SONS & COMPANY,

380, 382, 384, and 386 St. Paul Street, MONTREAL

CANADIAN GEMS,
PRECIOUS STONES,
ORES & MINERALS.

HE ATTENTION of Students and Co]lectors‘is directed to the REVIEW’S
Cabinets of Canadian Gems, Precious Stones and Minerals.

No. No. of
. Specimens.

I 30 Canadian Mineralsin Box............... ... .$ 100
2 30 Canadian Minerals in Box, larger .............. 2 50
3 ¢ 30 Apatite and Associated Minerals in Box......... 1 00
4 30 Apatite and Associated Minerals in Box, larger .. 2 50
5 30 Canadian Mineralsin Box. .................... 2 50
6 60 do do do ....o...ii...... 3 00
7 60 do do do larger............... 5 50
8 100 Canadian Mineralsin Box. .......... ... .. ..... 7 oo
9 100 do do do larger. ... ... 12 00
10 100 Canadian Minerals in Cabinet...... ... .. . .... 25 00
I 120 do do do do  larger...... 50 o0

12 210 Canadian Minerals, including Foreign Minerals,
in Cabinet...... ........... . .. .... 100 OO
13 30 Ores (Canadian)in Box ............. ... ..., 150
14 6c  Ores (Canadian) and Foreign) in Box........... 5 00
1§ 60 Economic Minerals (Canadian) in Box . ... . . 4 00
16, 100 Economic Minerals ( Canad’n and Foreign) in Box 10 00
17 30 Precious and Ornamental Stones (Canadian) do 3 50

18 60 Precious and Ornamental Stones (Foreign and
Canadian) in Box ......... ... ... ..., 10 00

19 30 Cut Precious and Ornamental Stones (Canadian)
in Box, $IOt0. . vvneeii 50 00

20 60 Cut Precious and Ornamental Stones (Canadian &
Foreign) in Cabinet, $30 to... ..., ... .. 100 00

In addition to the above, we will make up sets of Minerals to conform with
¢‘Dana’s Manual,” or the work of any other author.

CABINET AND MUSEUM MINERALS.

We can supply single specimens of a great number of Canadian and Foreign
Minerals. If you want something especially good let us know, and if we have not got
it we will book your order.

CANARDIAN MINING REVICW

OTTAWA, ONTARIO. '
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MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.
Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per
acre, and south of it, $2 to $1.50, according to distance
from railway. .

Rent of locations first year 60c. to $1 per acre, and
subsequent years 1§c. to 25¢. per acre.

Rent of claims, ;l per acre each year.

Claims must be worked continuously.

Royalty on ores specitied in the Act, 2 per cent. of
value at pit’s mouth less cost of labor and explosives.

Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
1o stake out a second claim.

Crown Lands, sold unler provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
mmay be had on applicatien to

ARCHIBALD BLUE,

Director Bureau of Mines
TorRONTO, May 25th, 1894.

LY
CONDITIONS

OF
Obtaining Government Drill to Explore Mines
or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government
Diamond Drill, subject to the provisions of the
Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of
bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and
wear and tear of machinery at a rate per month
to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property. '

Of the aggregate of costs and charges above
enumerated, excepting the sixth item, forty per
cent. will be borne by the Bureau of Mines in
1894, thirty-five per cent. in 1895, thirty per
cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of 1g9oo. All
accounts payable monthly.

For Rules and Regulations n exZenso govern-
ing the use by companies and mine owners of
Diamond Drills, or other information referring
to their employment, application may be made
to ARCHIBALD BLUE, Director of the Bureau of
Mines, Toronto.

A. S. HARDY,
Commissioner of Crown Lands.
“Toronto, October 17, 1894.

BERTRAJ ENGINE WORKS GO,

Successors to Doty Engine Works Co., and
John Doty Engine Oo., Ltd.

—'m‘.m OoOX¥—

MINING MACHINERY

Marine agd Stationary Engines an
Boilers.

Hoisting and Vertical Engines.
Ore Crushers,
Stamp Mills and
General Machinery.

We Guarantee First-Class Work and
Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.
Bathurst and Niagara Sts.,
TORONTO, CANADA.

BUTTCRFICLD & CO.

ROCX ISLAND, P.Q.

@ = - oo

0 —/—,

, |
R mi e g
MANUFAOTURERS OF e
Pipe Stocks, Pipe Tops, Pipe Dies,
&  Pipe Cutters, Pipe Vises, and all .
Tools for Pipe Fitters’ use .....

- "ﬁ{n'ﬁ’mﬁ T

Write for our Catalogue.

CANADIAN GEMS, PRECIOUS STONES,
— o COLELOTIONS ghonssn

COMPLETE CABINETS FROM $1.00 UP_TO $10.00

Canadian Mdining Review

" OTTAWA, ONTARIO.
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If you want

BAGS

FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c,
Send to us for Samples and Prices.

Every Quality and size In stock.
Speclally strong sewing for heavy materials.
Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those
who have not bought from us would find It to their advantage
to do so.

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 X 21 8T. MARTIN STREET,

MONTREAT.

The Gates , A:Brea.ker.

=l

RN

5

R ————— s i -

THE HIGHEST TYPE OF ROCK BREKING MACHINERY |

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.
We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS-
and all ciasses of MINING MACHINERY,

Canadian Agents: GATES IRON WORKS,

INCERSOLL ROCK DRILL CO. 80 South Clinton St.,
OF CANADA, . ,
164 St. James 8t., MO NTREAL : CHICAGO, U.S.A.

INGERSOLL ROCK DRILL CO. OF CANADA,

St. James Street West, Montreal, .
Oanadian Manufacturing Agents for Gates’ Rock and Cre Breakers.

 BALBACH
SMELTING & REFINING

COMPANY,
EBWARD BALBACH, JR.. - PRES'T.
J. LANGELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners ot
Gold, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper
Matte Received oniConsign-
ment or Purchase.

Smelting and Refining Works :
Electrolytic Copper Works:

NEWARK, N. J.

Buena Fs Sampling Works:
Agency, SABINAS COAHULLA,

STAMPS !

PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET,

GENERAL ENGRAVERS, ‘
Rubber Stamp Manufacturers,
SCALE MAKERS AND BRASS WORKERS.

TS
Brands, Steel Stamps, Time Checks-
and Tags.
Stencils and Ink, Scales and
Weights.

RUBBER STAMPS FOR OFFICE WORK.

CANADA ATLANTIG RAILWAY.

THE SHORT FAVORITE ROUTE

BETWREN

Ottawa az_:}_ Montreal

WL
6 TRAINS DAILY 6

EXCEPT SUNDAY.,

AN

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND:

And all Points EAST and S8OUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,.

And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit,"4
For tickets time tables and information, apply to nearest ticket .
agent of this company or connecting lines.

£. J. CHAMBERLIN, C. J. SMITH,
Ganeral Manage Gen. Passenger Agt!
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John E. Hardman, S.B.

* MINING ENGINEER, -
Oldlhaxxm, Nova Scotin.

“ Can be consulted on all matters pertaining to the profession
P P

The develop and of Gold Properties a §pecialty.
ottt ittt oot sl
£ TOUSERS OF THE DIAMOND DRILL.
: . 4
" %% Diamond Drit{ Bits set Promptly by an Effici- ¥
= ent Man  All Work Guaranteed. S
é; Bort and Carbon Diamonds for sale. Same ;E'
.€ terms as New York. Prospecting with &
American Diamond Dnll at per H
'% foot or by the day. F
é MoRae & Co., =
i OTTAWA. £
F

ﬁ",“mmn“'w “.ll“um!rm“"nu“"w m|||u| lllmI“"l]l}ll"ﬂ]lll"'ll||ll" n||||u- lﬁ“]l’"ll]

J. T. DONALD,
Assayer and Mining Geologist,

156 8t. James Street, Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,
Waters, etc. Mines and Mining Properties Examined
and Valued.

SPECIALISTS v MICA,

MINERS AGENTS,

RICHARD BAKER SON & CO.

19 St. Duustan’s Hill, LONDON, ENG.

R. C. CAMPBELL-JOHNSTON

( of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. Al assays undertaken. Fur-
naces and concentrating plants planned and erected.
“Treatment for ores given. Ores bought and sold. Box
40, Vancouver, B.C. : .

T. D. LEDYARD,

DEALER IN MINES, &ec.
57 COLBORNE STREET, TORONTO.

Specialties:

‘BESSEMER IRON 0RES PARTICULARLY LOW IN PHOSPHORUS
ASBEREISTOS.

F. CIRKEL,
MINING : ENGINEER.

(Graduate, Academy of Miues, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

OTT.A YW A..

E. E. BURLINGAME’S

) D LABORATORY
Established in Colorado, 1866. Samples by malil or
express will receive prompt and careful attention.

Gold & Silver Bullion ®ofned Melgod and A
Address, 1736 & 1738 Lawrence St., Deaver, Oolo.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

12 Old Slip, New York.

. INVESTIGATION OF MINING' PROPETIES
ANALYSES, ASSAYS, &c. '

C. V. M. TEMPLE

(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henrvy DE Q. SEweLL, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.
LONDON REPRESENTATIVES @

LANE GAGGE & ANDREWS, Solicitors, Arundel St. Strand, London.

R. C. CaMPBELL-JoHuNsTON, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

Crabb’s Patent élip

FOR

Endless Rope Haulage

The latest and most efficient Clip in the market; does
not damage the rope; cheap, simple and substantial in
construction, and certain in action on rising and falling
gradients ; automiatically attaching and detaching itself at
Crosses, Junction® and Terminals; drags the tub or
wagon on the centre line ; requires no adjusting, it heing
always in position to receive the rope; can be adapted
either to the top. bottom or side of the tub. A sample
one forwarded for one month’s trial, purchase or return,
to any Colliery in the United Kingdom, carriage paid.

Further particulars and testimonials may be had on
application to

G. H. CRABB,
Bunker Hill, Fence Houses,v
DURHAM, ENG.

LEDOUX & COMPANY,

9 Cliff St.,, New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in
the world purchase and ?y cash against our certifi-
cates of assay, through New York banks.

; ission of the Secretary of the

By special perm|
'l‘re:nry of the United States, cars of ore or

C matte passing through in bond can be opened
sampled .f?u‘"f«k; €

Consignments received and sold to highes.
bidder. Send for circular giving full particularst

Mines examined and sampled. Assays
and Analyses of all kinds.

WYATT & SAARBACH,
Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

> VANDUZEN STEY" PURE

THE BEST IN THE WORLD.
Pumps Any Kind of Ligquid.
freetas, Every Fump Guarasteed:

O BIZ: '

200 to 12000 Gailons per Hour.
'Cost 87 to 875 each. Address

GARTH & CO,,
586t0° 642 Graig8t. MONTREAL

EBEN E. OLCOTT,

Consulting Mining Engineer & Metallurgist.
18 Broa.dwayllow York City.

- Cable Address:

 Kramolena.”

. . . WL
Mines examined and reported on. Will act as perman nt [or
pecial advising engineer,of mining companies.

Kk Special facilities for making working tests on oresj

WM. HAMILTON MERRITT, F.G.S;

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,
Wiil report on Mines and Mineral Properties

ADDRESS :
16 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

Member of the American Institute of Mining Engineers
Member of the Society of Arts, Crafts and Industries, London
Member of the Mining Society of Nova Scotia.

ONSULTING METALLURGIST,
HEMIST AND ASSAYER.

-t --g@-Mines and Mineral Lands Sampled, and Assays

made. The treatment of Refractory Gold Ores and Con-
centrates, a specialty. :

‘QUEEN’S BUILDING,
HOLLIS STREET, - - HALIFAX, N.8.

R. T. Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

MONTREBAIL, CAXN.

.Asbestos, crude and manufactured. Phosphate, Mica,

I"lumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.

A State School of Mininz Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Techuical Chemistry, Assaying, Ore Dress-
g, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field

Geology, etc. Has summer dchdols in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and Stamp Mill well
equipped. ‘Luition free. For Catalogues apply to the Director

Houghton, Mich.

- ROBIN & SADLER

N ‘
MONTREAL - TORONTO
2518 2520 MOTREDAME 1129 BAY ST,

W. PELLEW-HARVEY, F.C.S.
Mining, "nalytical & Assay Work undertaken

Information concerning the Mining Industry
and Mines of British Columbia given.

' ASSAY AND “~INING OFFICES: VANCOUVER, B.C.

ORFORD COPPER CO,,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Brighton, Staten Island. Copper Oje, Mattes, or Bul-
lion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

—sELL —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,
" , . Treasurer G. A. LAND.
Office 37 to 30 Wall Street, New Yoik.
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| H H FULLER: CO. [* =7z a8

HOISTING

41-45 UPPER WATER STREET, HALIFAX, N.S. ENGINES.
WHOLESALE AND RETAIL DEALERS IN ENGT.NES

BUILDERS’, BLACKSMITHS’ and GENERAL HARDWARE. “;:es
: MINING 480 MINE SuPPLIES N =

~3.
Horse-Power Holsters,

Stone Dorrick iron,
SOLE AGENTS FOR NOVA SCOTIAZFOR ' OCentrifugal Pumps,

BOSTON BELTING C0'S RUBBER GOODS,
REEVES WO00D SPLIT PULLEYS.

CORRESPONDENCE SOLICITED. [DREDGES, DERRICKS, STEAM SHOVELS,
SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P.O. Box 178, =Shipments promptly and carefully attended to. J. G. STEWART, . MONTREAL.

OTTA WA POWDER CO, ITIMITED.

ESTABLISHED 1891.
MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE : BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

\_STOCK SIZES ALWAYS ON HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

tie NORTHEY CO. .ro. TORONTO. ONTARIO.
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OFFICES: Sclater Building, Ottawa.
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ONTARIO MINING INSTITUTE.
(Levecdings of ddpril Meeting ventinnd, )

The Riiny Riv:r Gold Fields, Ontario.

(Dicrusion on M. F. Hnwes Paper.)

Dr. AL B COLEMAN said Mo Hille's was 2 sery snteresting paper, and. in
general, it ran along the lines that he had himsell found to be cortect last summier,
Mr. Hille had usedd the word *¢ protogene,” which was, perhaps, not familiar to some-
of those present. [t sipnitied a variety of granite in which the mica or hornblende
had been changed into a taleose or chlontic wmincral.  The granites of '\vlnch‘\hc
writer had spoken, especially under the head of * pratogene ™ were very intesesting,
because they form the country rock of the nichest and most contmuous veins that had
been found in the district,  They were trae fissure veins.  ‘The fact that they radiate
from targe masses of rock genenlly called gabbro, but which i n reality anorthosite,
leads to the ¢ nclusion that they are the result of voleanic disturhance at the time when
these rocks were the baal or lower portions of what at the smiface was gven off as
tava or volcanic ash. The Rainy Lake region had been exanmned since Dr. Lawson’s
time and since hix own visit by two members of the Geological Survey #1aff of Minne.
sota, Messrs. Winchell and Geant, who have deseribed it very fairly.  Strange to say,
they exactly reverse Lawson’s account of the selationship of the rocks.  Lawson sup.
poses that the gabbro was the carlier of the two, and the granite a Iater cruption,
while the two gentlemen named have taken the view that the granite was the easlier
and the gablro a later eruption The evidence, so faras he (Dr. Coleman) had ex-
amined it, went to shaw that the later obsenvers were correct. The gabbro does not
shaw signs of having been subjected 10 any violent forge, whereas the granite undoabt.
edly has. You find o veins in the gabbro, but you do find very well marked veins,
and on a large scale, in the granite. An erapiion of the gabbio burst the previausly
consolidated granites, and gave rise 1o the fissures that were afterwards filled by segre.
gation or in some other way.  The ore is somewhat refraciory in its character. M,
Tlille has mentioned the chief sulphides that occur 1 at, and there 1s no donbt that in
most cases the gold is earried very largely by the pynites, and also to some extent by
the other minerals.  However, he could not agree with Mr. Hille’s suggestion that
some other mill than the stamp mill would be more suitable for treating the ore. It
was his conviction that the great hlunder in Oatario has usually been in getting some
other mill than the stamp mill.  Hisidea was that you ought to get a mill that really
will work ¢ but hitherto the method scems 1o have been to get the mill that Ieastis
%nown about. The results of this kind of management can be seen in the neighbor-
hood of Rat Portage.  §le did not mean to say that those other mills would not we:k
well in other regions or under special conditions in our own districts, but up to the
present thcy have not worked well,  He said:  ** Take the mill that has been proved
to work. © The first thing, however, that should be done in any mine wasto prove
that you have gold.  He had <trong objections to taking in a mill of any kind until a
depth of a couple of hundred feet had been reached, and it had been proven that there
was cnough pold bearing quartz to pay for the mill.  Up to the preseat only stamp
mills had L~en introduced into the Scine river district.  This, he thought, was wise,
Most of them are small.  Oace is a 10 stamp mill an the Shoal lake region, and two
others ate 5 stamp mills, . . .

Mz J. F. LATIMER inquired if the ores of the Rainy Lake region carried
much sulphide.

Dx. COLEMAN-<Ves. in scveral sections.

Mi. LATIMER—~Any arsenic )

Dr. COLEMAN=~ A little, not very much.  Not ennugh to be any scrinus draw-
back. Iy say that there is no district eneept that near Shoat Lake, whete granue
is the country tock 3 atherwise, the geological conditions are preuy umform.

Me. LATIMER ~Thcre are a fow veine on Lake of the Woods, in gramte.

Dr. COLEMAN—They are rather, T belicve, in gneiss.  The Bad wine, for
instance, is between two layers that are prohably bath gneiss.

Gunpowder and Nitroglycerine.

By W. HonGsox Evtis, Toroato.

An explosive isa bady which can. by a chemical zeaction, suddenly develop a
quantity of gas, lanze compared with tl.. solume of the body before the reaction.

There are two idcas contained in thic definition.

1st. An increasc in volume duc 1o chemical reaction.

2ad. The inzreasc is sudden.  The force of an explosion is measured not in foot
pounds mezely, but in foot pounds per sccond. . .

To illustrate, consider an analogous cace. A cubic foot of water will yield about
1,700 cubic fcet of steam. If this change takes place slowly as in a steam boiler
under ordinary conditivns, the expansion ean be made to work, which ean be regulated
at pleasure—to grind flour, for instancc.

If the change takes place instantancously the boiler is shattered,  This is an
expiosion, although water is nat an explosive according to our detinition ; for the
stcan; is formed from the water, not by a chemical action, but by a physieal change
merely.

Now, one explosive differs from another not only as to the nature of the chemical
action which brings about the esplosion, but also as to the rate at which this
change takes place ; and in studying the effects of a given eaxplosive we have to attend
to two things :=—(1) The volume of gas which a given volume of the explosive yields ;
and (2) the rate at which this gas is developed.

Thirty years ago there was practically only one explosive—gunpowder (though
many explosive substances were known).  Today we have a fresh one patented every
week, and it appears to be worth while considering 1o what causes the differences in
the propertics and cfficiency of these bodies is due, and how far a knowledge of their
chemical censtitution can throw hght on their behavior, and upon their suttability for
different purposes.

There are two kinds of explosives :

1. Mixtures of two or more bodies which can be made to comhine together,
forming compounds which, under the conditions of the experiment, occupy a greater
volume than the mixture.

2. Compounds which can be decomposed, yielding products which occupy more
space than the compound.

Asan example of the first class we will take a minture of ovygen and bydrogen.
As an example of the second class we will take chlorine monoride, €1, 0. Letus
consider the second case tirst.

The equation cepresenting the reaction is:

2Cl,0=2Cl,+0,.
From this equation it follows that two volumes of chloriae monoxide yicld two volumes
of chlorine and one of ovygen, measured under the same conditions of temperature
and pressure s that 13, two volumes become three volumes, temperature and pressure
remaining constant.  But temperature does not remain constant.  The decomposition
of chlorine monoxide 1s attended by a disengagement of heat, and the heat <o evolved
is sufficient to raisc the products of decomposttion (suppusing their specitic heat to
remain constant) from 0 to 1709° C. At this temperature 3 volumes of gas will
become 22 volumes.  This is therefore the space which two volumies of the aripinal
compound would occupy if 1t were free to expand.  Hence 1 volume would become
11 volumes, or the gases produced by the decomipasition would accupy 11 times the
original volume of the compound. 1f now the reaction takes place in'a closed space
which prevents the gas from expanding at all, then the pressure inereases in proportion
to the volume the gas would occupy 1l free.  So that in this case the pressure will be
11 aumospheres.
Let us now consider the first case.  The reaction
2H,+0,=-H,0

is exactly the reverse of the ane we have just been cousidering, and in it 3 volumes
become 2 volumes—r.c., tf the temperature remained constant and the steam remained
uncondensed, there wounld be a diminution in volume instead of an increase But the
temperature does not remain constant.  In this reaction also bheat is evolved and the
quantity of heat is enough 10 raise the steam ncearly 9,000° C. (if its specific heat re-
mained the same). At this temperature 2 volumes would b come 66.  Henee the
original 3 volumes would Lecome 66, and ane volume 22 olumes. That is, if the
reaction took place sn a closed space the pressure would be 22 atmospheres, or just
double the former.

The importance of the part played by the heat disengaged in an eaplasive reaction
is well brought out by these two examples.

To the first of the two classes that we have been considering belongs gunpowder.
To the second nitro-glycerine, )

It has been showa by the analyses of Bunsen, Karolyi and Abel and Noble, that
the reactions whizh occur when gunpowder is fired vary with the composition of the
powder and the conditionc of the experiment and that the cquation representing the
explosion of ilitary or sporting powier is a very complex one.  In the case of blrst-
ing powdcer, however, of the composition of that examined by Sir F. Abel and Capham
Noble, in their classieal researches on the composition of grcd gunpowder, we may
deduce from their results the following cquation :

3KNO,; +28+7C = K, 5, +K,C0,+3C0,+3C0+2N,.

From this cquation it follows that 352 grammes of gunpowder will yield
S x22327¢cc. = 178616cc. of gas, measured at OC and 760 mum. bar. Hence 1 gramme
will yicld 325¢c. Dt since the heat evolved by the explosion of one gramme of gun-
powder is about 500 calorics, and since the specitic heat of the products of the ex-
plosion may be ronghly put at about i, the calculated temperatuse of eaplosion will
be 2000°¢. and the 323¢c. will expand to 2689cc.  One granmie of ‘gunpowder occu-
piesabout tcc.  The sulphide and carbonate of potassium are liquid at this temper-
ature and occupy abont J4cc.  Hence the pressure will be over 5,000 atmospheres
or 30 tons to the square inch.  Abel and Noble have found expetimentally 42 tons to
the square inch.

Saltpetre contains as much oaygen as 3,000 times its bulk of air, and gunpowder
is merely a contrivance for burning carbon by means of this enormously compressed
oxygen and forming cathon diovide and carbon monoxide gases, while the nitrogeu of
the saltpetre is liberated at she same time.

The explosion of nitro-glycerine may be represented by the equation 4C,H,N,0,
=1QCO, +10, + 6N, + Oy, from which it fallows that 1 gramme gives 713c¢, and
1cc. (= 1.6 grammes) gives t141cc.. which s expanded by the heat evolved” at least
cight times, {Berthiclot) protably more than this.
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But the nature of this reaction is totally difierent from that which takes place in
the eaplosion of gunpowder,  That is a combustion propagated from panticle to par-
ticle at a companatively slow rate.  The esplosion of mitrosglycerine on the other
hand is a detonation, o breaking up of the moleenles propagated with a velocity com-
parable to that of sound—eaceeding 5,000 feet per secona.,

Six cubic inches of nitro-plycerine gives about a cubic yard of gas, requiting
about ygdap of a second for its fornation, (Lewis) A square yard of surface carries
an atmosphieric presure of g tons, and this has to be lifted in the 35855 of 2 second—
f.e. more than one million foot tous per second.  Figures such as these amply account
for the well known shattering effect of nitra-glyc ine, and for_its destructive eflfects
when tamped only by the superinenmbent atmeapheric air—cffects which are com-
monly alluded to as the tendency of nitro.glycerine to “strike down.”

It is & most important property of nitro-glycerine that this cnomously energetic
fashion is not the only way in which decomposition takes place.  On being heated it
first volatilizes Jowly without decomposition.  If the temperature is raised to dts
beiling point, which is somewhere near 180 C (350° Fahreuheit) it is converted into
vapour with much rapidity and the vaporization 1s attended by pactial decomposition,
1t may bie set on tive and will b guietly away because the heat is carried away by
the gasvous products before it has time 10 be communicated to the rest of the nitro-
glycerine.  But if the tewmperature of any of the nitro-glycerine be raised to a litde
above this temperature (180 C-=330 F) the decomposition takes on the character of
detonation and is propagated as such through the whole mass and even to neighboring
masses,

The importance of these facts on the practical employment of nitro-glycerine, and
especially upon the thawing of dynamite cartridges need only be alluded to.

Underground Photography.
By Mickig & Evans, Mining Engineers, Sudbury,

Underground photography is a subject which has reccived a considerable amount
of attention during the Jast few years.  Mr. Burzow, of Cornwall, deserves especial
credit for the patience he has exetcised in his efforts to take good photos underground,
and he has been rewarded by obtaining some excellent photographs.  For obtaining
sufticient light, he found after a great number of experiments, that it was necessary to
use two lime lights in addition to tlash lizhts, but even with all these appliances for
giving light, only a small number of his trials were successful (about §).

We will show some slides obtained from photographs which we took in some of
the nickel mines near Sudbury,  In taking these photos we used magnesium powder
only, as the use of limelights would be so troublesome and expensive as to be out of
the question for mest people.  We made aliogether about 70 trials, using different
plates and lights, and obtained 7 or 8 good photos, and about the same number of
passable ones, the rest were total failures. The chief difficulty appeared to be to ob-
tain enough light te illuminate the large spaces, in addition to this the air was satur-
ated with moisture aud foggy, and gencrally smoky, cither from the miners’ lamps or
blasting powder.  We soon found that it was useless to attempt taking any photos
whete the miners had been working for any time, the only time at which anything
could be done was early on Monday morning before the men went to work. Even then
the air was too foggy some days 10 get good results. It was, moreover, possible to
take only one photo in the same stope on the same day, (unless the ventilation is very
ood), as the smoke from the large quantity of magnesium powder used soon obscured

everything.  In all our trials the sanie camera was used, viz: a 5" x 77 Hawkeye fold.
ing camera.  We got good results with Stanley plates sent, No. 50, and Cramer
Crown.

We tried smail flash lamps and magnesium ribbon, but found they were altogether
inadequate, and it wax 1ot ill we used two continuous blast flash lamps holding 120
grains of magnesium powder cach, that we got any satisfaction at all ; the powder in
the lamp is Llown through a flame of buming alcohol, and the blast lasts about half a
minute.  One lamp was generally held behind the camera and another off to one side,
but of course nut direczly in view of the camera, by this means we were able to show
a man in one casc 130 fi. from the camera, one light was let off near the man but
sheltered from the camera behind a rock.  As the result of our experiments so far, it
appears to be necesary in order to secure good results, to sclect a day on which the
air is net foggy or smoky in the mine, 10 use only the most sensitive’ plates, 10 have
some hackground which will reflect the light more or less, and not 1o face the camera
towards very large stopes, if the stopes are mote than about 30 fi. wide it docs not ap-
pear to be possible to show the vpposite wall clearly, and if there are any mincrs in
the piceze, they should not have their lamps in their bats as the flame only makes a
blur and spoils their faces.

When these condizions are observed very fair results can be obtained by use of
magnesium powder only.

Heinrich Boarner (a photographer in Freiberg) has alse published some excellent
photos taken in the mines near Freiberg, by magnesium tlzsh Tight.

Does the Vibration of Stamp-Stems Change Their
Molecular Structure:*

E. E. OLCOTT. New York City-=I am sorry that 1 have not followed carcfully
the various contributions that have been made on this subject. T have been much
surprised to hear the statements of Dr. Raymond, and regret to be obliged to quote
my own capericnce 1n opposition to them; bt T am ey strongly of the opinion,
from numereus ebservations, that some change occurs in iron asa conscquence of
frcquemt vibeation.  The place where T have seen examples of it so often ts in the
breaking off of the stampestienss that has been alluded to. It is no unconnnon thing
to sce around stamp-mills, even now, a numocer of short cnds of the sterus, broken off
just above the bess or stamp-hicad, the erystalline faces on which arc as distinct asin a
broken pig of cast-iron. 1 have also seen these stems, after having been used, first at
onc cnd and then at the other, cut in two in the blacksmith’s shop, at places away
from the boss, whete they show a perfectly fibrous structure.  Now, I think that the
stamp-mill mortar is an ideal apparatus for causing great vibration at one pasticular
point; and 1 should say that the nuincrous occurrences of the iron bLreaking in that
way and the frequent observation of crystallization furnish, perhaps, a stronger argu-
meat in favor of the phenomenon than the experiments made by imitating for a short
time the strains that the stamp-stems sustain. It is a subject that T will try and
investigate a litile further.  As I'say, I have no wish to oppose my observation, per-

., " A continuation of the Diwc:wion arising in connection with Mr. Rickard's paper on ** The
Limitations o;' the Gold Stamp-Mill,"—(Transactions of the American Irstitute of Mining Engineers,
Xxitb, P §74.

haps |;u:2udiccd by the practical mill.men, to the eminent authorities that have been
uoted.

4 WILLIAM KEN'T, Passaic, N.J.—I have been reading up on this subject for
ncmlf' twenty years. 1 saw the porter-bar mentioned by Dr. Raymond in 1875,
shortly after it was broken, and everybody who saw it then thought it was an unmis-
takable evidence of crystallization.  In earlier times the belief in crystallization was
almost universal.  Afterwards people began to differ on the subject, and there were
opinions expressed on both sides.  In 1879, in a paper * On an Apparatus for Testing
the Resistance of Metals to Repeated Shocks ” (Zrans., viii,, 76), 1 think 1 wasa
little on the fence, thongh rather a little over on the side of the crystallization theory.
Now, I have read whatever I have come across on that subject in the last fifteen years,
including Dr. Raymond’s paper, which 1 reecived the other day, and 1 am sull not
satisfied and am strongly inchined to believe with the gentleman (Mr. Olcott) who has
just spoken.  There is no higher authority than Bauschinger, who has recently died ;
and Prof. A. Ledebur quotes him as saying : ** Steains of iron and steel repeated fre-
quently, millions of times, bring about no change of structure.”

That statement sees to me most astonishing when it is well known that you can
take a barof iron or steel and, after it has been subjected for years to shock and
vibration, to all appearance there is no change in the piece of metal ; yet, if you test
it, you will tind that jt ismore brittle ; and some day that piece breaks.  You may
not tind the evidence of cubical crystallization, but it always breaks with that appear-
ance which we call crystallization. -~ Now, can we say that that piece has been stading
all this shock and vibration and has finally broken without molecular disintegration
having taken place until just before it broke? Canwesaythat that picce has experienced
no change of structure 2~ 1 remember that at one of our meetings we were shown some
pig-iron that was very hard to break ; it took ahout four hundred blows of a sledge to
break ity and yet finally it did break with a single blow.  The same way with wrought
iron and steel. It resists shock a long time, then breaks.  Scmething has happened
to it. It may not becrystallization, I donot hold that iron once hibrous becomes
crystallized ; but to say that there is no molecular change is, I think, going teo far,
The statements made about Wohler’s experiments proving anything about crystalliza-
tion do not, in my opinion, prove anything at all; because in his experiments there
were repeated steady loads placed on gently, and they were not shocks at all.  In the
paper that Ipresented fifteen years ago, and to which I have refersed, I pointed out that
no scientitic cx}mrimcms on the resistance of steel to shock had been carried on, and
gave a design for 2 machine to test this point. I am very sorry that it has not as yet
been built.  If it were built, 1 think it would settle this matter of crystallization. The
statements made during the last ten to ffteen years about what has been proved, or
alleged to be proved, amount to nothing ; and I claim that the statements that no
crystallization happens are all theories and not deductions from actual experiments. If
we can get a translation of Bauschinger’s experiments, it would be very important ;
bu: 1 do not think he would go so far as to say there was no molecular change,  He
says that no change of structure took place; but the exprescion ¢ no change of struc-
ture ” is commonly broadened so as to cover every possible kind of molecular change.
It may be all right to say that crystailization does not happen, or to say that there is.
no crystallization which has beer: determined by the naked eye or by the microscope,
or that nothing happens so far as we can see ; but as long as picces of iron, after long
service, do break with ordinary loads when they are apparently just as when they were
new, we must believe that during this long service something happened to the iron
which weakens it, which something is equally dangerous whether we call it crystalliza-
tion, change of structure, molecular change or molecular disintegration.

JOHN WILKES, Charlotte, N.C.—As a builder and user of stamp-mills for the
last twenty-five years, I have to differ in regard to the effect stated here. I do not go
into any theories at all, because I have none; but my experience has been that a
change certainly takes place in 2 stamp-rod near the boss or head. Some time ago
the custom was 2o upset or cut in two after the ends broke off, and weld together in
the middle. Those stamp-rods we found broke again in the middle, away from the
weld, where the iron had Ixen worked in the forge-fire. Now, stamp-users in my
section of the country only change the ends. The ends break clearly.  When millers
were not earclul in regard to their work. the stamp-rods broke in a very short time,
sometimes in six months ; but with greuter care, now, the life of the stem is about two
years and a half.

Vice-PRESIDENT J. F. HOLLOWAY, Ncw Yok City (in the chair)—By
changing theends you mean reversing the rods and putting the head on the other end ?

Mxr. WILKES—Yes, sir.  Without an exception, all broken ends show a granu-
lar crystallized appearance.  Some of them I have seen show a granular structure as
large and as perfect as in Scotch pig.  That they did present a granular effect is with-
out doabt, and it continued above the bieak, as these rods, when upset, did not break
in the weld, but within a foot, more or less, of the portion of the iron which had been.
again worked in the forge. During this discussion, and since the paper was read in
Chicago, 1 have taken paias to examine rods which have bieen sent 10 us 10 be tusned
over. Within the last three weeks, rods have been sent to us that had been in use
three years.  One of them had quite large crystals, such as you would sce in Scotch
pig-iron. It was my intention to have Lrought one of thuse stamp-cnds here, as it
would have shown the members of the Institute that the fact remains, whatever the
theory may be.  If there is any place where this question of vibration can be brought
up and locked into, it is in a stamp-mill. Think of a weight of some 750 to 300
pounds dropping cighty times a minute for days and months.  If granulation or crystal.
lization would take place anywhere, it certainly would be there. I am not a theorist
myself. I accept the explosion of the crystallization theory. At the same time, in a
stamp-tad, the fact of granulation or crystallization docs exist without any doubt.
Within the last year we have begun to substitute steel instead of iron, but with what
effect 1am not as yet able to say.  We find that in mills that are propetly taken care
of, su that the vibration is raduced as much as possible, rods have a longer term of
life. DPacking tac end of the rod with cloth before it is driven into the buoss-head will
increase the life of the rod.  Scientific men, to whom I listen with a very great deal
of intcrest, may be able 1o tell whether steel will stand this vibration better than iron
or not. We have found that the use of steel in other parts of the stamp-mill where
the vibration comes has proved advanlageous.

MR. HOLLOWAY—I would like to ask Mr. Wilkes whether it has ever been
the practice of people using stamps to take these stamp-rods out at intervals and re-
heat them in a wood-fire ?

Mg, WILKES—I do not know of anything of the kind having been done.  As
a user of stamp-rods, as well as a maker, I question whether a wood-fire would do
away with this granulation, which certainly does exist after some years® use.

DR. RAYMOND—Is therc any notable tendency on the part of stamps in the
south—~with which section of the country Mr. Wilkes is mote particularly acquainted
—to brcak just under the tappets?

Mz, WILKES—TI do not know of any breakage of that kind. The breakage is
just in the cdge of the box or the head.

WILLIAM R. WEBSTER, Philadelphia, Pa.—I would like 10 ask Mr. Wilkes-
if the boss on the rod is put on by upsetting ?

Mg. WILKES—~No ; it is only wherc a rod is broken that we upset it.  We use

t See Mr. Olcott’s later communication to the Secretary on a subsequent page.
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the best rehned ien. The teds aie tnned up, and then tapacd i the lathe to the
taper of the head, the end of the red being wade a little «oaaller than the rest of it,
Both ends are tapaed The mortice an the head as tapered, and the stamp-rod s
dnen m; it only teqaires one or twa blows to make st ught. Inall the fractures I
have never olsasad ene that eatended vut of the level above the boss-head an eighth
“anandh. Boasas b had been aut off with a kfe,

Me. HOLLOWAY - 1 the practice of lumbermen, T hnow, to take ther log-
chains ard thiew thaw on a log tire and heat them up at regular intennals ; and s bas
been found from oxpenence that the bfe of & hug chaw s very wuch prolonged by
domg tha,

M. WILKRLS -Lshould think that sught be a good thing to do. At the same
tme, the use of a log chamn s very dafferent from the vibrations of a stamp-rod. 1
kunew of no plage where the vibration s so great as i a stamp-rod, particularly in a
nult that is not tahen care of propely.

ALBLRT K. LLDOUN, New York Oty - It may be mnteresting to put on record
an expenment whictt 1 made that contiems very strongly the statements i the authors
1y, that even the test swrought iton will break under centamn circumstances with the
fraciure of cast-pon, .\ few years ago a steamship brake her shatt just at shie pomt
where the crank com joaned the shade It was forged on. - Under the Admaialty law,
the case having ceane up i the United States Courty st was held that 3t that shaie
broke from a tlaw wulun sty aithough the owner of the vessel could not possibly bave
ascertatned that thie law was there, yet be was hable for the loss of Abe cargo--which
happened to Le tnts tem the West Indies. 11, on the other hand, the break was
caused by the stiess of weathier, then the loss would fall on the wnsurance company.
It was, therefore, an auportant matter te show why the shaft broke. I was an eapent
witness in the e, and had opposed to me an ctnent marine engineer. He exam-
ined the fractare of the shatt, amd testihed that it was undoubtedly due to the poor
quality of the iron ; that the fractute was granulated 3 and that the granulanon was
not due to ace, tat to the fact that the shaft was poor i the beginming. 1 sumply
placed 1n evidence harhaldy's work, and called attention to the fact that there might
have been a sudden stan upen the shan, and, if so, according to harhaldy, it nught
break siath crystalline tracture. In order to test this theory of Kuhaldy's, 1 went to
the Rogers locomutne works and ashed them to give me one of thear best wrought-
iron car-andes. Tl anle we broke on an anvil by means of a steam-hammer, bending
it back and forth untsl it was broken with fibres as long as your finger. It was 2 new
axle. We then lud ond half of the asle, with the tibrous end on the anvl, and tapped
it gently untal we had stughtened st Then the preee was placed between two rather
narrow supports, atd the tall force of the hammer was allowed 10 stnhe 1t with a blow
of many tons. It suddenly broke, and 1 had a prece six anches long, vne end of which
was beautitully nbrous and the other end showed coarse erystals.  That picce we took
into court and estaulished our case. ’

R P ROTHW RLL, New Yok City— 1 think there can be no question amung
those whu have used aren and steet under such conditions as have been described that
there is 2 molecular change under certain circumsiances.  Whether that change is due
altogether to shach or not s, perhaps, an opsn question. At least, the same effect
seemns to be obtamabile by different means. At one thine I was using a very soft steel
wite rope. It was too soft for ordinary use.  \We were using it on a slope, and the
lower end of it would ceome hughly erystalline.  Periodically we would have to cat
off six or aght fect of 1. The wire betore uts erystatlizauon (and I eall it crystalhza-
tion for comvenicneet was extramely tough.  You could twist it round and round many
times without breaking it s and when it did finally break it showed the nnest silky
texture,  Jfut where at brohe at the end of the rope in use, it appeared under a2 magni-
fying glass as tf the carton of the steel had collected mto flakes of graphite ronnmg
across the structure « f the steel, and 1t had broken through these graphite structures.
We attnbuted this cftect to the acad waters of the mine. It was a coal-mine, and the
rope would get wet at the oot of the slope,  Now, a stampesiems 1> sprinkled con-
stantly with watet, and that water s very hikely to be more or Jess acid. 1t may be
admutted freshly, sot sull st s almost always mocontact with pyrtes ntheore. 1
mercly suggest whother there may not posibly be some such action as that whicn we
observed with the steel wite rope 2

Mg, HOLLOWAY —Is it not true that at the bottom of the slope there would
be a hule JJaun at the end of the rope, and that in taking up the stack the tension
would come sudduaily on that end of the rope?

Mr. ROTHWELLL Yo, toacertamm eatent. It would not be sudden, how-
ever.  With a wite ree 500 or 600 feet m leagth there is so much spring that you
would get se swbien jar - nothing that you could tairly look to as a cause for crystalli
2ation in the wire.

Mr WII KR!~ There ts no question in my mind but that ruae water will have
an cffect in the way Mr Rothwell desenbed  In the South, however, nuners do nat
use nune water w therr samyp mills, if it is possible to get surface-water, on account
of its etfect un amalpamanon.  Thercfore, the water we use could not have much effect
on the iron,

JOSEPH C. I'LATT, Waterford, N.Y.—This discussion brings up some remi-
niscences of the ttme when I was a young man and employed in puddling. I remem-
ber distinctly braaking puddling tools, the ends of which were about seven-cights of
an inch in diameter, with a hanumer weighing not over fowr pounds, when striking the
100l a blow only sufficient to jar oft the cinders. Tt was a blow which would not
have probably drnen a ten-penny nail” half an inch into a plank, and yet it broke the
hay in a manner that weuld indicate that something was wrong with the iron.  Thoe
handles w.re used prolably for 25 years. The end that was put into the furnace
was, of cource, ra wed frequently.  When a tool beean.e hot it was pulled out and
another put w, and 3t was simply subjected to the jar of thie paddle-bar o the front-
plate under the notch. It wasa very common occurence for the handle to break off
under a blow such as T have sated. It scemed to me 2 very strange thing that iron
which had lasied for years would suddenly break ir. that manuer.

A MEMBLR It was at blue heat, probably.

Mg, VLATT—Noj; tiat end of the tool did not get very hot.
cold end.

W. F. DUKRFFE, West Brighton, Staten Istand, X' Y. —In a lecture delivered
May 11, 1857, at Anrapohs, Md., before the United States Naval Institute (See Trans.,
U. S. Naval Institute, vol. xin.,, No 3 pages 369-370), I discussed this question at
considerable lengih, and the following statemient, coadensed from that lecture, cx-
presses my view to day as eampletely as it did cight years ago.  The portions omitted
w this abrvlgement were 1n the nature of explanatory repetitions and illustrations,
adapted tn a popular agdience, but not necessary here

Wrought iren 2 realy a mechanical mixture consisting, at its best, of clusters of
crystals (which may with proprery be regarded as compound crystals) of iron, sepa-
rated from each other by tilms ar threads of cinder, as the unavoidable result of the
process of manrvfacture  When the puddler’s halls are squeezed ot hawmered, for the
Eurposc of expelhing the cynder and welding the granules or crystals of iron into a

omogencous mass, the attempt is never wholly successful 3 for the cinder, as the
metal cools, quickly hecames pasty and flrws with difficulty, so that portions of it, in-
closed in the interior cavitics of the ball, are simply flattened out or clongated, but
nat removed  Henre the bloom is 2 complete mass of granules or crystals of iron,

That was the

separated frowm each other by tilws or stiings of cinder of very inegular dimensions,

By crystals of iron 1 mean ultimate units of that metal bounded by well-defined
planes whose intersections always form salient angles. A number of such erystals
may cohere and form an aggregation, and such aggregations, or compound cry stals vary
in size, and are often spoken of as single crystals, just as we speak ol ctystals of galena
or cale-spar, when as a matter of facy, the ultimnte ciystal of each of \{ww substances
remains undiscovered, and as undisconverable as the boundaies of space.

In forging a bar it is the usual practice to turn 1t about its axis through en angle
of 90" hetween the blows (or series of blows) of the bamnrer and n rolling a bar it is
communly turned through the same angle between passes through the rolls.  Conse.
quently, when a bloowm is rolled or forged into & bar the metal ts acted upon w two
directions, at right-angles to each other, and its compound crystals will be compressed
in dircctions normal to the extenor surface of the Lar and at the same time extended
n the direction of its fength.  Thus the ends of adjacent crystals are forced toward
cach other, and the intervening ander, endeavonng o escape 1s compelled to move at
right angles to the axis of the bar and to unite with the tilms or threads of cinder
which have become established in parallel lines of | ast resistance along the fanks of
the compound crystals and at right angles to the direction ot the torce upon the bar.

The direet consequenceof the elongation of the compoun:l crystals and the effort
of the tervenng cimder to escape in the direction of lesst resistance 1s the establish.
ment of that structural peculianty in the resulting bar known as ¢ tiber, ** which is a
conspicuous feature of wrought-iton not found in any other vanety of ferruginous ma.
terinl.  \When any of the hlms or threads of cinder in a bar of wrought-iron are so
large as to be distinctly visible on its surlace to the upasaisted eye they are called
“sand-seams ™ or ** cimfcr cracks. ”

1M its compound crystals are merely pure iron, the bar can be readily bent cold
without fracture, and, if pulled asunder by a gradually angmented  urce, its fibrous
texture is at once evident; but in case the compound crystals contain 1 chemical
combinatian sume substances, such as phosphorus or silicon, which tend to dimimsh
both the cohesive attraction between crystals and the mutual attraction of the com-
pound crystals, then the bar cannot be easily bent cold without rupture, and exhibits,
when broken, a so-called “ crystalline fracture.”  Nowwithstanding this appearance,
however, the mechanical structure of the bar is the same as before, that is to say, the
cinder and the elongated compound crystals are still arranged in lines parallel with the
aris of the bar, although it is quite probable that the average length of the compound
crystals may not be much less than in the case of a bar of purer iron.

Whenever a bloom is subjected 1o a force of compression always actng perpen-
dicularly to the same plane, as is the case when 1t is rolled into a a heet or plate,
both its compound crystals and the accompanying cinder are flattened and extended
parailel with that plane, and the resulting sheet or plate has more of a Jaminated than
a fibrous structure, being built up of a number of leaves or strata of 1ron, separated
from cach other by films of cinder, which, when unduly thick at any pant, cause de-
fects in the plate that are called ** blisters.

Can a bar of wrought-iron of a pronoune
exhibit a crystalline fracture? I answer, Ve
cation of a force of extension commonly caller ztk 3% second, by a prolonged re-
petetion of a force of compression, sometim Ja‘*jar.”

The first method cf rupture may De sa.a to consist of a transverse separation of
the compound crystals of the bar, as distingwished from a sliding of their interlocking
flanks upon eacli other, as is the case when the rupture presents a tibrous appearance.
I have often seen crystalline fractures produced in truly tibrous iron, In the manu-
facture of iron rails (now nearly an eatinct industry), it was always considered desir-
able that they should be of a hard and crystalline texture as to their heads, but soft
and fibious in their fGanges; but, however perfectly this distnbution of metal was
made, it was always possible to break a il so0 as to show a crystalline fracture in its
flange. This was accomplished by making a shight nick across the flange (1o determine
the point of fracture), and placing lhg rail (tlange down), in the straghtening press, on
supports placed a short distance o cither side of the mick and then putting in the gag
“heavy ™ just over it the result was almost always a crystalline fracture in the flange;
in short, the clongated compound crystals were jerked asunder. But if the points
supporting the rail were placed farther apart, and the rail given an opportunity to
yield considerably between them, then, if the gag was put m “hght ” a number of
times in succession, the fractute of the flange would be sure to eahibit a fibrous teature,
duc to the fact that sufficient tune had been given to break up the Gilms of aander along
the fi.  of the con.pound crystals and destroy their transverse cohesion, thus per.
mitting them 1o slide apart and exhibit the appearance ot distupted tibres.

We are indebted to a not uncommon accident, 1o which the haner bars of a
peculiar type of sicam hammer are lialde, fur an exceltent slustration of the second
method of producing a erystalline fractute n fibruus 1run, the result of the repeated
actiun of a percussine force of compression.  In Fig. 1 the bar of such a steans hammer

rous structure be ruptured so as to
wo ways: hrst, by a sudden appli-

Fig. 1
M
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TILAM-HANNER

is represented. As has been stated, there exist, 1n a bar of fibrous ston, flms of cinder
Letween the ends of its elongated compound crystals.  These, from the nature of thar
formative process, cannot possibly be of uniform thickness. This, considered in con-
nection with the fact that the greatest force of the percussive action per unit of arca of
any cross section of the hammer bar is excried upon a section made by a plane cutting
the bar at right angles immediately above sts head, justifies the belief that at or near
this point fracture would be most %kcly 10 occer. 1t 3s also evident that the percussize
action of the hammer would have more destructive cffect upon the thick than upon
thin films of cinder ; while, at the same time, the force of cohesion between the ends
of adjacent compound crystals will be diminished in some mverse proportion to the
thickness of the films of cinder between them. It therefore scems exceedingly pro-
bable that the fracture due to continued petcussion will take place, if not 1n the plane -
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above named, yet in one very near to it, in which the cinder filins chance to be of
reater tuckness than thuse o that plane, and, as a watt~r of fact, fraciures in suca
Tmh are usually watlun a few inches of the powt where the bar enters its head, as at
G-H, Fig. 1.

The particular point in the circumference of such a Fammer bar where the immi
nent fracture st appears is often deternuned bysthe wanual pecuhanty of the * haw-
mer-man,” A lefi-banded wan witt inchine s work to the left, and a man who is
nght-handed waill be hkely to use the oght side of the anvil more than the left.  In
the latter case, the work B, 19g, 1, will tend (whenever it s in the position shown),
10 produce a tenstle strain at the pomt G, wiiach, as the work 1s shifted w the center
or occastotally to the telt sile of the ansal, becoties a compressive stram, . We should,
therelore, expect (as 18, 1 fact, the case), that the imtal manitestauon of the fracture
1rould be found at that lmm:, and th .t it woukl gradually extend towards H, unul the
ba: was finally **janed ™ saender.  The separation would take place through titms of
cinuer between the ends of the clongated compound crystals of the bar, thus exposing
those ends, and exlabtting what is called a cry<talline tracture.

The behief in the so-called erystalhzation of wrought won, as the result of pro
longed use, 15, 1 think, altogether a mistake 3 and 1 am clearly of the opinton that the
crystathzation o! served n the case of any particular fracture eaisted, just as we sce it
at the time the metal was given the shape i which st was ruptured. Atter a bar of
distinetly fibrous wrought iron has been suljected 1o mulutades of sudden jeshe of ex-
tension or jars of percussive Compression, the ander in some cross section of it (in
which this anpurnity as shightly thicher than ebewhere), gets broken up, coheson is
destruyed, and the var breaks with a aystalline fracture.

I have had a specimen prepared for the purpose of mahing the foregomg eaplana-
tion of the apparent crystalhzation of tbious iron more evudent.  {t1s a short guece of
square bar of wrought iron.  One end 1> deaidedly crystalline in its tracture, showang
distinctly that the bar was onginally Lwlt up of five tlat bars.  The other end is, for
more than one halt of its area, as decidedly tiirous 2> wrought fron can well be 3 and
this end would have been umformly fibrous 10 appearance bad the worhman who made
the specimen eaercised the 1equisite care. Thus, 1 a sample not over two inchies in
leagth, we have an mstance o}a fracture which most observers would call very bad,
and anuther which as centanly would be calivd gowd,

Itas a well hnown fact that wrought won s mproved an strength by repeated
wotking.  This may be accounted for thus:  In the imtal heaung and shapiag of the
metal, its crystabs were Jeft with a comparatnely thick; ilm o ainder between them ;
but by cach successive re-working, the crystals of metal are driven no closer order,
some of the intervemng ander s expelled, and what remams s very much reduced m
thickness, so that the cchesive attraction (whateser that may be) between these
crystals, having less space .0 act through, acts with augmented ntensity. It i well
1o remember when we speak of ** less space ™ in 2 matter of this hand, that we are
deating with a very small quantty deed—one that 15 a near naghbour to the
infinitesimal.

W. H. SHOCKLEY, San Fraacisco, Cal.—-With regatd to the use of mimne
water v the battery, the custom on the Pacihe coast is the same as Mr. Witkes vates
it to be i North Carolina. Mine water is not used an the battery whea it can be
avouded.

[ do nat think the water causes the stamps to bicak, as suggested by Mr. Roth-
well 5 for they last longer in a wet-crushing il than they do m a dry-crushing one,
where no water at all ss used.

From my own observation, I do not thinh the vibration causes the stamp-stews to
crystalize and hence 1o break,  The cluef strain on a stamp-stew s a bending-strain,
caused by preces of roch tilling the stamp vwhen struck by the circunsference of the
shoe.  This gives a suam, nearly all the effect of which s concentrated at the place
where the stem enters the boss 3 and 1t wsually breaks at this place. 1 have noticed
on shatts that have been brohen flattened places on the fractured susface, shuwing that
the bending caused caough moton to wear the surfaces smooth.

The pieces of metal mentioned by Di. Ledvus and Mr. Durfee prove conclusively
that the appearance of the fracture does not show what the mternal structure of the
metal was before it was broken.

If the vibraton causes stampestems to crystallize and break, st certaumnly requires @
very long thne to produce that cllfcc! ; for 1 have known stamps to be in use for four
years, dropping 93 times per minute throughout that peniod, which would give some-
thing over 200,000,000 blows.

As a mauer of interest, however, 1 remark that all the blacksmiths and manual
workers of ron with whom I have talked believe that iron will crystallize under shock.

Mg, WEBSTER—3some years ago, an mspector of bridge-matenal, after makng
thorough tests of double-refined iron bars for eye-bars, was so well satisfied with the
tension-, bending- and mcking-tests that he made a special repert to the rolhinr null,
say g that it was the best matenal he had ever wspected. After these bars had been
manufactured and shipped to the mill-ste, 1 test of the full-wzed bars was recened,
which showed very poor results, the bars having been broken through the head and in
the neck with bad erystathne fractures and low ulimate strength.  The bars were all
condemnied and taken out of the structure. A thorough investigation was made of
this material by micking tests, starting in the centre of the bar and going towards the
end ; and in all cases good results were obtained from the body of the bar, and crystal.
line fractures in the neck.  Bending-tests without nicking showed the same ditference.
In many cases the barsdid not bend 10 degrees in the neck, but evenat the first strohe
or two of the small hydraulic jack that we were using, the sharp, snapping sounds wese
heard and the matedal gave way all atonce.  The erystals were very large. Addi-
tional tension-tests of the full-sized bars were made, aud some of them broke in the
neck with as low an ultimate strength as 42,000 pounds per square inch, the fraciuzes
buing all crysialline.  Had these bars been in use several years, when this trouble was
discovered, 1t to doult would have Leen cited as another instance of crystathization of
the material, caused by the vibration. .

I cite this to show the importance of knowing the heat-treatment to which iron
has been subjected before we attempt to theorize «n the change of structure due to
vibration.

In 1884, Mr. Peck, superintendent of bridges for the Missounn Pacific Railroad
Company, calied my attention to the fracture of some eye-hars, taken from the wreck
of onc of their bridges, which had been knocked down by a derailed train.  These
bars, he claimed, were wade from good material by onc of the lcadin& bridge comKa‘
nics of the country, and yct they broke off short hke pot-metal. pon thoroughly
investigaung, we found that the bars had broken through the neck, with a coarse,
crystalline fracture. I called his attention to the trouble often caused in that pottion
of the bar in the course of manufacture ; and he embodied in his new specifications a
clause which called for ** eye-bars to withstand bending to a curve of 90 degrees in the
acck.”  This test was carried out by subjecting to a welding-heat a picce of the bar
about 16 inches long, allowing 1t to cool slowly without putting work uponit, and then
beading at under a press.  Several lots of matenal were condemned as not meeting
this test.

In 1881, while we were making bending-tests of double-refined bar-iron under a
small hydraulic press, the work was intcsrupted after several picces had been bent
about 170 degrees over a 2-inch round. Twelve hours afterwards, these picces were

Qul on end under the hydraulic press and we attempted to close them down further.
Much 10 our surprise, they broke oft short, the fraciure being 100 per cent. granular.
At first it was thought that the cold nught have had something to do with this, as it
was in the winter season and the picces had been left out over night ; but upon re-
peating the experiment and keeping the pieces indoors all night, at a temperature of
about 707 Fabhr,, we got the satwe short fractutes as vltawed before, - T suue s,
when broken n the ordinary was, that is, without any witerruption of the test, jave
fibrous fractures and were satsfactory i every respect. This experiment was repeated
on different sizes and makes of iron; and sometmes the fracture was changed and
sometimes not, (1 sefer to the finctures as granular, as they were enurely different
frum the crystalline fraciures cited above as being produced by the heating of the bars,)
It would be interesting to followup a set of eapeiments on ths hine and carefully note
all the conditions, including chenncal composiuon, tn order to get at the cause ot tns
apparent change of structure.

I behieve 1 have sl a piece of one of these bars, about four inches long, one end
of which 15 entirely granular and the other end fibrous.

Dg. RAYMOND--Oa page 12 of the pamphlet discussion of this subject already
isted, i the Laist paragraph but one, allusion 1s made 1 the photograph of the broken
connvcung-bar of the Washington navy-yard, as showing * the laminated structure due
to rolhing.” As the bar was made under the hammer, I should have written ** forging.””
This crror wall be cornrected in the Zransactions,

Thus discussion illustrates forably the importance of attaching definite meaning to
the terms employed 1 desenbing observed facts. ¢ Molecular change ” and sinular
phrases—even ** change of structure "—may be (and, I fancy, have been, in this dis-
cussion) employed as signifying no wore than incpiceat fracture, or the progressive
separation of the units of structute in the line of stress, or the gradual diminution of
tensile strength under repeated stresses, Strictly speahing, not one of these phenomena
necessarily involves molectdar change, such as i involved 1n the re-arrangement of the
molecules, to form crystals.  That they do indicate, in a certain sense, a structural
change, 1s not denied. But this change may be the same in kind as that produced by
any hind of fracture.  When any two continuous clements of structure are pulled
apart, whether gently or violently, gradually or suddenly, there is a change of struce
ture, if we choose to eall it so.  But it is useless to confound that change with aae
that is supposed to take place prior to any rupture between the elements.  When Mr.
Kent speaks of ** molecular disintegration,” I understand  him to mean a loosening of
the existing structure, not the formation of a new one ; and, in that sense, I conceive
that he is stating exactly the position assumed by modern investigators, who fail 10
find any proof o?a radical change of structure preceding fractuse. |

Mr. Kent does ““not hold that iron once fibrous becomes crystallized,” yet de-
clares that ¢ the statements that no crystallization happens are all theories.” [ must
repeat my protest on the lattes pont.  The advocates of the crysiathzation-theory have
no right to call simple disbelief in this proposition a ** theory.” It is incumbent on
them to prove their pusition ; they cannot demand that doubters should prove a nega.
tive.  As to the only theory here under discussion, it is perhaps not fairly represented
by the proposiuon that *“iron once hibrous becomes crystatiized.”™  If that be the
theory, then it suffers under a double lack of proof; for there is no evidence that any
iron is fibrous prior to rupture.  We produce a fibrous or a non-fibrous fracture at will,
according to the method of breaking.

M1 Durfee’s eaplanation of the process of fracture in wronght-iron seems to me
1o satisfy the observed facts, although I do not think that the presence of filins of
cinder between the elements of structure is absulutely necessary to an explanation.
Planes of swmall cohesion might suffice.  What Me. Durfee has poiated out conceruing
the breaking of steam-hammers is, 10 my mind, pertinent and conclusive ; and I deem
1t highly signiticant that he has directly observed, in siuch cases, incipient fracture.

It seems to me also signiticant that Mr. Wilkess stamp-stems break only just
above the head ard not under the appet, while Mr, Austin reports that in western
miils the stamps break in both places. I am inclined to infer that the North Carolina
arrangement of tappets and cams is supenior 3 and I may go further and say that poss:-
bly some better connection between sten and head might reduce the amount of breakage
in both types of mills. I venre tobehieve thatif a stamp were composed, for instance,
of one solid cylinder of iron, of equal diameter throughout, there would be no sign of
‘¢ erystallization ” in it if it ran fifty years. In other words, I think there 1s no proof
of an inevitable destruction of the material, by the operation of a universal law, which
cannot be largely preveated by strengthening the parts now eaposed, without special
protection to aicking- and bending-strains.

In this connection I would call atteation 10 two very able and thorough articles
by Mr. Paul Kreuzpointner, of Altoona, I'a., entitled, ** Do Irun and Steel Crystallize
in Service?” and published in the Zron Age of July 5th and September 27, 1894.
M. Kreuspointaer is the accomphished assistant of Dr. Dudley 1 the Altoona labora-
tory of the Pennsylvania Rarlroad Co.  His discussion‘of this subject ought to convince
any onc who still inclines 1o the ¢ erystallization theoury ™ of the baseless and untenable
character of that theory. I will quote but one sentence from his second article, which
gives a new reason for disputing the traditonal error.  He says:

“ It would hardly be worth while 10 take the old superstition about the crystal-
lization of iron under shock seriously at this late day, if 1t were not for the fact that
this superstition is being transferred to steel.  This is really a misfortune to the con.
structing engineer who may happen to believe i it, and to the consumer of steel in
general,”

Mg, WILKES—Refersing to what Dr. Raymond has said concerning Lreakage
under the tappet, I have no doulit that the best shapes for cams and tappets should
be used, so that, when the lift begins, the blow may be as light as possible, and the
friction between cam and tappet dunag the whole hft 1o be as small as possible.  This
shape we have secured in our practice by adopung true curves 2t first, and wmodifyng
them as observation of their behavior in actual work suggested.  While we were using
iron, we succeeded in this way in reducing vibration, wear and tear to a miaimum.
Since we have adopted steel for the parts referred to, a great further reduction i wear
and breakage has Leen secured, 25 the result, in my opivion, of the retention of the
ongiual form of the cans and tappets, and consequentiy. the more cortun keeping of
the stem in its proper place during the lift.  This permits a farer blow, and more
effective work.  The stamp mill is often regarded as 2 rough machine that can be
taken care of by anybody.  But it needs, ltiic any other machine, to be kept in order,
if it is to do good work. Suitable care bestowed upon it will effect improved results
as imporiant as those to be got from any other kind of machinery used about a munc.
A properly constructed and properly handled stamp mill is, by reason of its simplicuty
ans its economy in metal consumed per ton crushed, still the favorite appliance for re-
ducing ores for amalgamation and concentration.

Mgr. OLCOTT (later communication to the Sccretary)—The result of a httle
study on the subject shows the weight of scientific argument to be aganst the crystal-
lization of iron {rom shock or vibration at ordinary temperature. I have read the two
able articles on the subject by Mr. Kreuzpointrer, to which Dr. Raymond has called
attention.  The salient points of these papers, as affecting the stamp stem discussion,
seem to be—

1. That the crystalline appearance on the fracture is caused by the manner of
breaking. That is, where fibers are broken transversely they show granular or crystals
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line faces, but where pulled apart loagitudinally, the same iron shows a fibrous «fruc.
ture.  In uther words, the stamp stew may have been weakened and finally broken
off by successive shocks, and short kinks or bhends, operating  transversely, as the re.
sult of sterkang uneven surlaces i the wortar, cte.

2. The won in a bar may be erystalling at one point, but fibrous at another.

3. lron may have been crysalline at the pont tested, but asumed a fibrous
appearance at the tensife acture, due to the flow of metals, . .

4. Mr. Krenzpontner not only gives his own opinions, but quotes eminent Ger-
man awthorities 1 support of the wdea that changes in the component elements of ron
are necessary for changes i ats erystallizatton, and that these changes cannot qceur at
low temperatures.

5. [he resalts of Dr. Wedding's researches are given to show, also, that repeated
stresses cannot produce crystallization.

While, therefore, thete is a strong weight of argument against the crystallization
of won 1 seevice, Wohler and Spangenberg agree that alternate and interanttent
stresses tend to detenorate and fatigue wetals 3 and Mr. Kreuzpointier says :—

“ I we consider how, with nsutfiaent dimensions and impared  cohesion, sud-
den shock will produce sudden fracture, then we have all the elements necessary 1o
produce the well-known crystalline appearance of the fractured surfaces.

*“The fractures will thus appear crystalling, even if the iron were ever so fibrous,
becanse of the suddenness of rupture which did not allow the metal time enough to
flow, giving, consequently, a clear transverse break of the nbers, which, as already
eaplained, are nothing but clongated crystals, the transverse sections of which are the
wmeasure of their sizes.”

Wahler declares, as the result of his experiments, that *“1the members of strue-
taees which are subject to alternating steans, nuthog and pasting, or bending and
twisting, ought to be made targer in the proportion of 9 to 5.7

Preces of iron, planed, polished, and etched, are smd to gine **undoubted evid-
ence of the orystalline conditions easting before the ron was ever subjected to any
srain.”

The foregoing scems lo estabhish that, though there may be the weahemng of
stamp stems by repeated shocks, which finally may cause them to break suddenly,
thereby showng the crystalline faces of the won to great advantage, there has been no
enlargement in service of such crystathine faces m the 1ron.

H. M. HOAWE, Boston, Mass,, (communtcation to the Secretary)=\Will Dy
Raymond let me modify the statement, which he gives, Zvans , ani, 560, of my
position in regard to the crystallization theory of rupture under sepeated stress and
vibrauon 2 My argument on page 196, ¢f sey., of my Metallurgy of Steel, was that,
though it was quite concevable on @ praore grounds that vibration nught wmake ron
crystalize, yet there was no evidence that it ever does. My summug up was thar we
have ““every reason to believe that the granulatuon and crystallization of tron anider
vibration and shock is a myth.”

We seem to be at crossepurposes with Mr. Argall.  He seems to think that people
have demed that iron under certain sets of conditions, some of which include shock
and vibration, breaks with a crystalline fracture ¢ whereas, so far as I know, aobody
has ever denied this. It is not the occurrence or a crystalline fracture but its explan-
ation that isin dispute. I suppase that he must have fallen in to this confision ; for
I sce noother way of accounting for his setting forth the undisputed crystalline fracture
of stamp-stems in such a way as to imply that it answers the question at issue.

Let me try to sum up briefly the condition of our knowledge.  Repetitions of
stress, wholly unaccompanied by vibrationand shock, are well known to induce some
kind of deterioration which eventually breaks iron.  Vibration and shock, unaccom-
panied by great stress, or at least by prolonged repetition of considerable stress, have
never, so far as [ know, been known to break it. — This points to repetition of stress,
and not to the vibration and shock which only in certain cases accompany or cause it,
asthe real cause of such breakage.

Exammation of the fragments of pieces thus broken by repeated stress, even when
accompuanied by vibration and shock, has indicated that the injury was local ;* and
careful microscopic exanunation of the fragments close to the fraciure has detected no
crystaline  change, but at most a shattenng and inapicat sepitation of the pre-
existing pacticles, graias or crystals whichever you call then. . Al the evulence has
been thus against the theory that vibration caused even a local crystalhization.

The crystallization-theory thus wis a discredited one.  Fresh evidence imght
indeed rehalalitate st. But 1 fal to see that M. Argall has given us the faintest ray
of evdidence or of reasoning in favor of that theory.

We know that wron, if micked on one side and bent backwards, yields a fibrous
fracture, Lut that the same Dbar, if nicked 2l around and broken with a sharp blow,
yiclds a crystalline one. The wwo different modes of causing supture mduce it to
foilow ditferent paths, and yicld different fraciures ; for the fracture is nothing more
than the path of rupture.  In this case nobody supposed that nicking all araned and
breaking with a single sharp blow has crystallised the iron @ v has simply  developed
a new path for rupture. Thus a crystalline fracture is shown to be no proof, but at
most only a suggestion, of crysiallization.  The planes along which the rupture of the
mcked bar travelled enssted bhefore rupture followed them, just as the cleavages a a
feldspar crystal exist before 1 cleave the crysial wnh my kiate, and as the image exits
in the eaposed but undevetoped photographic plate.

Mr. Argall vanly atuempts to escape from the fact that * won when fraciared
suddenly presents mananly a crysialline appearance. when tractured slowly us
appearance s imanably tbrous, by his unqualitied assertion that ** In the tiest case
the fivers are not given e to stretch, but are broken off at night angles to theur
loager axis, whence the apparant fine crystallizauon ; while, 10 the latter case, actual
crystabs are develuped 1o the 1ron, some teaching as muce as 0.235 inches o diametes, ™

Let us see how tene this theory 1s. Fiarst so fac as our present evidence goes,
there probavly are no hbers 1naron such as Mr. Argall supposes, prior to ruptare. Its
particles apparently are nearly equianed.

Nevt, when a crystathine tracture forms 0 suddenly breaking wron, us faces are
not as Mr. Argall asserts, at night angles to the imaginary fibers, or 10 the axas of the
hibers which woutd actually have formed dunng fiber-favoring rupture.  They are in
general approximalely at an angle of 45 with those axes.

Faally, 1t 15 not the suddenness of breaktng, as such, that gives us a crystatine
nstead of a iberous fracture 3 for tn certain extremely rapid breakages, as for instance
when a bar s torn apant longitudinaily by an eaplosion of gun-cotton, we get var-
iably a silky fibrous fracture.*

The simple truth 1s that cach new mode of causiag ruptare scems to direct 1t
along a special pecubar path, and causes a special fracture.  The fracture thus de-
pends jointly on the properties of the matenal broken, and the conditions under which
breakage occurs. Why rapture follows this or that speciat path uader special con-
ditions, 1s for the clastician and mathematician to detenimine with great care.

Eiven for them the question s no easy une: and 1t certaunly cannot be brushed
aside oft-hand or answered at random by those who run,

¢ Baker, Trans, Am. doc. Mech. Eng., vin,, p. 103, 1287, Howe, The Meallurgy of Sicei, p.
Syp Lommna. Sorby, Jouso. Lron and Steel Lo, 483,14, p. 265
1 Martens, Slabf, und Ewen, «ii, p 238 1837 Sorby jJourn lIron and Steel Ina 1837 i p

¢
‘5.
* Masntland, ** The Treatment of Gun-Steel, * Proc. Inst. Civ. Eng., lxxxix., pp. 120, 121, 1887,

With these facts before us, shall we wonder if the special set of conditions under
which breakage occurs 1n stampestems directs ruptare along still a new special path,
and thus yields a special kind of fracture?  Is this special kind of fracturce really any
stronger evidence of crystallization than the other kind of erystalline fracture which we
had long known that we could cause by r .ing all round ?

The defenders of any discarded theory, of this one as of the corpuscular theory of
light, need not trouble themselves to show that their theory is conceivable; that it
does not violate **any law of modern physics or of the molecular theory of matter,”
What we need is evidence which this theory explamns, and which other theories can.
not explain.  \We have no room for theories which are simply conceivable or even
possible.  \We want those which are provable through evidence.  But evidence, like
the fracture of stamp stems, which accords equally well with cither theory, really helps
the accredited theory but does not help the discredited one,

If Mr. Argalt or Mr. Wilkes will send me a prece of broken stamp stem contain.
ing the fracture, 1 will gladly try to procure some evidence which will count, whether
it be for or against the crystallization-theory.

It scems to me that the chief teaching of this discussion is care in the use of
words.  Had Mr. Argall contented himself with saying (7rans., xxiil., p. §57), not
‘¢ vibration under all conditions will erystallize iron,” an asseetion certainly whotly un-
justitied and probably very far from the truth, but *‘severe shock will eventually
weaken or destroy iron,” he would have asserted all that was necessary for his pur.
pose. By going beyond this, and needlessly asserting that @/l vibrations injure iron,
and by specifying that the particular way in which they injure it is by causing a crys.
talline change within it, he gave criticism a most pressing invitation,

His calling those whose upinions he attacks, ** dogmatic theorists ** seems unfortu.
nate. I by theorivts he weans those wha habitally study the causes of the pheno-
mena, or *theories,” he sitaply says that their habits should qualify them to form
trustworthy opinions as to the cause of this pheaomenon,  If he means that they are
ignorant of the conditions under which metals fail in practice, he is simply misiaken,
Aud as to dogmatiam, those whom he attachs have not demed, bt guestioned and
donlted crystallizaton by vilnaton; while he positively asserted at fiest that vibration
under all conditions will erystallize irons: and his later moditication merely limits the
proposition te cerlain conditions, without changing its character as - positive assertion.
It 1s bad enough for the sceptic to be excommunteated, but to be called dogmatic to
buot, and by the Pope at that, would be rather bewildering,

Dr. RAVMOND--Since the foregoing discussion took place, I have received
from Mr, Argall, in a private letter, the following statement, which scems to me
worthy of Prcscn‘alion in the record as a pertinent observation.  He writes that on
the 24th of July last, he was delayed for some time near Hill City, South Dakota, by
reason of the feacture of an asle under the tender of Burlington engine No, 256
** The axle broke off close to the wheel; an old and rusy crack, varying in depth
from three-quarters to one inch, ran completely round the journal; next'came coarsely
ceystalline iron, while in the centre the iron was beautifully fibrous, and showed the
baes from which the axle had been forged.  These, by the way, as indicated by heavy
lines in the drawing, were not properly welded.”

The accompanying tigure made from a pencil sketch in Mr. Argall’s letter, illus.
trated his statement. 1 will only observe as to the conclusions to be drawn from this
cave, that the facts scem 1o nie consistent with the theory of progressive fracture, and
with the well-known relation between the nature of the stress causing fracture and the
appearance of the fracture-surface.

e e ¢ e { By o s e cagt

Fracture of Railway-Axle.,

The indicacivns of imperfect wellding ubserved by Mr. Argall may faisly be «aken
as evidence ot improper heat-treatment for the process of forging ; and this, as has
been emphasized in the present discussion, is a source of crystalline structure (or, more
precasely, of that coudition which yields a cryatalhine or granular fracture ander circum.
stances in which a filivus fracture would wtherwise be eapected)  The eaistence of
the uld crack round the outside seems o ndicate that this part of the mass was in such
a condition as to break withont such elungauon as might have held the whole axle
together, unut a fibrous fracture of the whole had been effected.  In other words,
improper heat-treatment may hate over heated the outside and under heated the
centre of the furging, su that the furmer becume * erystalline,” while the latter, not
hot enough to weld perfectly, retained the capicuy -f elongation befure fracture, which
is called ** fibrous structure,”

On this hypethesis, the axle, if broken at any (ime after manufacture, would have
shown on the surfaces of fracture a difference of ‘quality between the outside and the
mside.  But 1t shoald not bie forgutien that such a fracture would not faitly represent
the process of repeated shock and stress undergane by the axle in practice.  Even if
the material were unifurm throughout, the peculiar nature of the stresses o which i
was subjected might well develop diffeicuces in the successive fractures of different
concentrc parts.  Recent expeniments have proved the sumewhat surprising fact that
locomotive wheels advance not in constant contact with the rails, but by a series of
jumps. If T remember correctly, these experiments were confined to driving wheels ;
but it scems to me that the same proposition must be true in some degree of all rait-
way wheels, especially those which are nearest to the drivers, and thus reccive most
dirccllﬁ the eflect of the successive jumps of the latter.  We have to consider, in that
case, the effect of trasverse Lluws, repeated at the rate of 1,000 to 2,000 times per
minute.  Considering this rate of rapidity, and the weight supported by a railway-
wheel, I think Iam justified in saying that the test is more severe than that to which
stamp-mill ractice subjects the stem of a stamp.  But the effect of this scries of blows
is doubtless somewhat different.  Each shuch “exerts a tensile strain upon the lower,
and a corresponding strain of compression upon the upper half, of the axle. Ttis
obvious that, by virtuc of the revolution of the axle, every part of the circumference
expericnces these strains in rapid alternation, and that every part of the interior exper-
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jences them in degree dependent upon distance from the neuatral axis. On the assump-
tion of the complete homogeniety of the avle as to structure, condition and internal
strains due to heat-teeatment, ic would <till be natural to expect that the outer portions
(under stresses not suflicient to rupture the whole mass practically at once) would
break not only first, but with the smallest amount of elongation, and’ that the central
portion, breaking last, would show the greatest clongation before fracture, because it
would have been eaposed to gradually increasing stresses, as the progressive fractuse
of the outer coneentric portions increased the intensity of stress upon those remamng.
Another point deserves consideration, namely, that up to a certain stage in such pro-
gressive fracture, both bending and elongation of the outer layer are resisted by the
rest of the mass, a condition which diminishes with the decreasing diameter of the
unbroken central portion,

If it be supposed that the axle, by reason of its heat-treatment in manufacture, or
for any other reason (such as different quality of its original paits), was not homogen-
cous in the respects mentioned above, the ditfurences in its fractured surfaces nught be
increased.  The instance cited by Mre. Argall, therefore, while it may be consistent
with the notion that the radway asle i question was once wholly fibrous, =s at C, and
had become, in use, crystalline at B, before its tracture, does not require or prove
that theory.

R. A HADFIELD, Shefiield, England {communication to the Secretary)- 1
have long entertained the idea that many of the so-called fractures by vibration were
really due to previous, and often careless heat-treatment. 1 can say, after persunally
handling a very large number of specimens, that I have never yet found a case which
could nat be satsfactorily explained swhen the previous heat-treatment could be teaced.

I OSMOND, Paris, Prance (translation of a communication to the Secretary) —
Having read the discussion of this subject as printed thus far,® I take vecasion to say
that I am fully in accord with Dr. Raymuend’s view. I know of no fact which
demonstrates the crystallization of iron by vibration ; and all that I do kuow 1 oppsed
to that opinion. The aspect of the fracture depends upon the original quahity of the
iron and the mode of rupture.

As to the formation of befa-iron by siocks and vibrations, that s another question,
As Dr. Raymond has cortectly pointed out, it is only in the case of penmanent defor-
mations that the production of Zsfa-iron can be seriowsly argued. It appears to be,
however, not impossible that the elastie limit may be exceeded wtdont apparent
deformations under the action of vibratory furces which operate at each point for an
eatremely short time only.  But this is a mere hypothesis, I it is well-founded, it
could be veritied by determining the coercive furces ot the iron before service and after
tupture.  The production of Zeta iron would be indicaled by an increase i permanent
magaetism,  The truth is, we know at present almost nothing as to the transmission
of mechanical waves.

* Not including the present pamphiet.—~R. W, R.

Mining Reports and Mine Salting.*

By WaLTER McDERMOrT,

There is such a great variety of badness in mining reports that a litle grouping of
the cardinal sins will be useful.  In speaking of mining reports generally, for the pue-
pose of illustration, 1 intend to cover, not only those made by mining engincers, but
all those used in business, and so fairly subject to criticism, —from that of the learned
professor of other sciences who is dragged from ths scclusion of his study and put un-
derground to bie made miserable with candle grease, down to the practical miner, who,
having beaten a drill for a certain number of years, is prepared to dogmatze also on
facts, figures, theories and conclusions. .

Amongst the old friends we meet in numberless repurts, and which seem to need
a little protection against excessive wear and tear, the following will }:c cqnsidcml :
(1) the true fissure vein; (2) increasing width in depth; (3) increasing richness as
depth is attained; (4) junction of veins : (3) ore in sight 5 (6) proaimity to a rich wine;
(7) failure_from mismanagement. Now, Heaven Forbid that 1 should be held as
speaking disrespectfully of any onc of these things, each estimable in itsell. My re-
marks are pointed only against their indiscriminate use, and particularly against their
public use as catch-penny phrases in a way to imply more than they actually mean.

There has been more joy over the 1erm ““true fissure vein ™ than over anything
clsc in the history of mining.  The investing public has become intoaicated with the
eatberance of its descriptiveness.  The practical miner has geasped its effectiveness,
and the first ring of his pick on an outcrop satisfies him that he has got the the genu.
ine article with tap roots in the antipodes,  What is a_true fissure vein? It 15 sup-
posed to be a fissure in the country rock filled with veinstune, which may be expected
to gn down to a considerable depth.  The veinstone itself sumetimes carnes pay vre.
This does not seem much to base any elaborate calculatiuns on ; and not unly 1s 1t -
sufficient, hut experience all over the world has shuwa that somie of the most vatuable
orc devosits are not found in fissure veins at all.  Even as far as mere depth s con.
cerned, it is by no means yet estaulished that irue fissure veins go any deeper into the
carth’s crust than hedrded deposits, contact, or pipe veins; and it would be of no con.
sequence if they did go decper, since they cannot be folluwed.  Properdy used. the
terin ““truc fissure ” s usually descriptive, but whese used as an incantauon to call ap
visions of wealth to unlimited depth, it needs suppressing. i -t

It is sanually gratifying to the owner of 2 mine (o see his sein increasmg i widih
as he goes down. It also looks well as descriled a a repuny, and must nawrally be
wmentioned when it occurs; but in sume repurts the snplication anses that it 1s a vual
point and to be caleulated on as continuing. ¥ a scin went on increasing sn widih,
it would very soon attain enormous dimensiuns, winl, if it vuteropped e a country
Dlessed with the law of the ape, its lucky owner would have a goud clum o a very
Iarge proportion of the carth when he got down a few miles. It may preity safely be
assumed that the increase in width will not continue, and, when it stops, it is very
likely to be succeeded by a corresponding decrease, su as to heep upt he usual average
of things. When, say, 2 50 fi. shaft sunk un a vein shows an increase i thickness
from 1 fi. at surface to 6 ft. at the Lottum, there is nothiug to show that, in conunuing
to sink, the vein may not gradually vt rapidly pinch again to its size at surface, or even
much less.  If any calculations were justifialle at all ‘in such a case, general expern-
snce would certainly lead one to expect such decrease.  The unly positive conclusion
would be that the vein is jreegular in width, It looks nicer and more definite to say
simply, ** the vein is st~dily incrensing in width as sunk on,” than to state that *the
width of vein is variab} =iy trom 1 ft. 1o 6 ft., and lhcrcfurc,_ until further open-
ed in length and depth, its average cannot be safely calculated on.™  The one state-
ment is as true as the other, but the cffect of the two a reading is not the same,

*Abstract of a paper read before the British [nstitute of Mining Engineers,

There is a touching confidence in the belict of many practical miners that veins
get richer as they go down,  Experience and disappointment often fail to shake this
comfortable belief.” Most practical men are able to cite a great many more examples
of rich mines becowning poorer with depth than the reverse, I remember being steuck
with the incons'steacy and persistency of the belief in depth in varions camps of the
Rucky Mountues,  Up in the highest ranges, say 12,000 ft. above sea level, there
are wines which need sinking on to prove thar 1eal value : and 7,000 1t below them
i the foot hills are mines equally needing depth.  Probably the thought at the botom
of this belicl rests, like some of the attractiveness of the true fissure vems, in the old
wdea ofa central seething mass of precious metals, and in the forcing up of a molten vein-
filling.  This fith in the saving grace of depth and of true fissure veins in the face of
fact> can be explained only by the detinition of faith as given by the little givl—* be-
lieving what you know is not true.”  ‘The hankering for depth has its justiticati m of
course, in the accessity for sinking wsmally to get any developments, but, whete ac-
cess 1s obtainable to the foot of a mountain through which a vein runs, the same men
who claim a special efficacy for depth in other cases will point to the vast advantages
of having the ground above one to be opened by adits.  The facts of experience show
that, when a vem is rich at the surface, a hope that it may continue is a more proper
attitutde than a belief that it will get richer in depth ; and, when it is poor on surface,
any change in sinking would be for the better.

Striking cases of enrichment of veins at their ]iunclions occur 3 but, as man
examples of junctions without richness also eaist, it does not do to attach too mucf;
importance to the results to be expected.  In some reports the future junction of two
\eins is often itsell assumed on inwfficient data, and the consequences are calealated
on with a certainty which is still less to be justified.

Under the head of **ore in sight ** is included matter which is of the very greatest
importance, and which requires the very best work of an engineer.  The estimation of
ore in sight in an opened mine often involves the consideration of so many points, and
i» 50 largely a watter of good judgment, that one may cx‘:cct some discrepancy in the
reports of different engineers. ” There is nothing in which such vast discrepancies do
exist, in fact, as in repard to this,  Two good engineers will vary in-their estimate 3
and, when it comes to inexperienced men, or to so-called Pmcticnl nmen who have no
reverence for the written word, the term *“ ore in sight” becomes a theme for the
exercise of the highest flights of the imagination and the airing of a little rudimentary
mathematics.

In the common mining repoet we are all acquainted with, it is not unusual to see the
length of the chain multiplied by a cheerfully assumed average width of vein, then by
500 or 1,000 fi. for depth, and a tonnage deduced which reminds one of the figures
used for astronomical parposes. Sometimes, to inspire extra confidence, the expert

encrously knocks off 2§ or 50 per cent., and feels he has then done his duty, whatever
iappens. The character and ability of a man can sometimes be closely estimated
from the way he fipnres up ore in sight after giving the dimensions bearing on it and
it often suffices 1o look at this calculation in order to determine a report to be, not
only quite unreliable as to conclusions, Imt equally irresponsible as to data.

In connection with estimation of ore in sight, the system of sampling employed is
worth mentioning here.  In some reponts the expert writes of taking samples * at
random.”  When a man says he has picked some samples from a dump *“ at random,"
and they assay well, he implies that such ore is plentiful on the dump, and that he did
not purposely select it from its appearance. \Vhat his statement actually means is
that on an important matter he was willing to trust 1o luck as to whether he hil poor
or rich orc, or whether he was getting just what had been previously placed for himn to
get.  Luck is a very necessary thing in mining, but it should not enter into sampling.
If the sample is a random one, its value proves nothing.  Some people seem to think
this method of sampling is important evidence of an impanial mind, and that shutting
the eyes is the best sccurity against the frailty of human nature, which would other-
wise lead a poor creature to pick out the richest looking ore he can find.

Another little weakness to be remarked in some reports is the willingness to make
a liberal discount off the expert’s own figures. The writer concludes, for fu.tance,
from his samples-—perhaps taken at random—that a gold vein will average 2 ounces of
gold to the ton, but, to be on the safe side, generously offers to take it at 1 ounce, and
then with a light heart goes into calculations of profits by day, and month, and year,
If a man knocks off 50 per cent. from his supposed reliable figures to be safe, it
always occurs to me that the one who reads his report may feel tempted to lop off
another equal percentage to be still safer.

Thei> have been plenty of illustrations lately published in prospectuses of the
great value the public places ona property which is near 2 well-known mine; yet
everyone who knows anything of mining must be aware that mere proximity 1o a pay-
ing mine gives no assurance of similar success.  Some of these reports are absolutely
nothing but a statement that the claim examined is on the same reef as, or near to,.
another property which is popularly supposed to be exceedingly valuable, and that
rich ore has been found on the claim,

In quartz mining it sometimes happens that a senies of paying mines are found at
intervals along a single vein.  Qccasionally the intervals between pay shoots are long,
so that a good mine may be immediately surrounded by poor ores. ~In other districts
oz single good mine on a vein is all that 1s everdeveloped. The only actual advantage
of the proximity of a good mine is the evidence 1t affords of there being payable ore in
the district, or on a certain reef.  Like other indications, it 1s of service only when
used with discretion, but as an unqualified argument of the value of a neighboring
claim it is most dangerous.

That bad management may spoil a good mine 1s so self-evident a proposition that
no one will misunderstand a few remarks against the improper or thoughtless use of
this excuse in a report as an explanation of previous fmlure in a poor mine. A well
known Californian mining man, when asked to take charge of a mine which had failed
to pay -as it was expliined—frum mismanagement, answered that he did not want
anything to do with a mine which would not stand bad management. Thisis a remark
which contains much mater for reflection, and embodies the opinton of must practical
men  In reports the statement is sometimes loosely made that milling results in the
st cannot be relied on, owing to primitive machinery or processes hitherto employed
This arguarent has often been advanced on Mexican nunes by experts who have not
had time to find out that native mcthods of working olien give better results than the
rapid working by the most modern machinery.

After all these remarks as to what muning reports ought not to be, it is perhaps
permissible to say a few words on what they ought to be. A report need not be long-
winded to justify the fec_paid for it, but should be so full in actual description as to
enable a reader expericiiced in mining to draw his own conclusion from the facts given,
without having to trust entirely to l%c deductions of the writer.  Where a fee is paid
for a simple expression of opinion or speaific advise, there is no need of a report, in
the sense of the word as we are . .w considering it.  The important details to be sct
forth clearly are those relating to yosition, and facility of aceess to the property ; local
conditions as to fuel, water, and timber supply ; extent and form of openings ; vari-
ations_in thickness of deposit; chamcter and value, ard fornt of occurzence, of ore.
It is important in giving a clear idea of the property that the distributio.. of the pay-
able ore in the deposit should be described. It makes a great difference sometimes in
the conclusions to be drawn whether the value consists in rich ore occurring in a bar-
ren vein mass, or in high-grade ore scattered through a low-grade deposit, or in a
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unmform alue thronghout the rock,  Ou account of the ucer ity for this deseription
itis not always sutficient to ~te it woavenige wilth of e ¢ mtains an average of
~o much wilue per ton, as this may b the mtre of A concluston, aot ot a fact, wid
sy need o be puditicd by detuted hicts of the report, Fae extent and chanaeter
of damp prlesat a worke d mne often adord vatuable confiem ity evidence as to the
character aned valae of the property. .

Geology and meralogy ~honld naturally be ased with diseretion, but anly f.-
purposes aenndly bewrmg an the desenption an Feonclusens 1o be drawn, —-not b
mere pulding nor for the anng of theanes baater treated i a purely serentitic paper.
L have seen areport which started with the nebalar hypothesis and traced the progress
of the carth from 1ts pulpy state nght down through ats vargions stages 1o oxidation of
the outirop of a puticulat verm m the year of grace in which the repart was written.
These detuls were so full that there was no room left for anything but a very brief
treatmient of the merely commercil question of the value of the mine,

Ivamnatt ms oty ditter greatly m the natare o) the calls they nabe on the
apert. Inoa distnet wath wiich he is well acquainted there are often certain simple
facts which enible him rapidly add safely to arrive at his own conclusions ; in ather
Cases it is oitena mtter of hard and conaientions work, nowever clever or experienced
the englaeer may bey and any scamping of this work will imply wareliableness.  An
eaperienced man’in making a report will have an open mind for possible new forms of
ore oecursence, while refeaining ~ em prophiecy about things nol in sight,  Events may
work against the wost carefn nd evperienced man by unforeseen increases or de-
creases - value on oy ning new groand ¢ but as mine examination is an art and not
an exact seienee, it is by averige results that an engtneer must be judged. .

There are all degrees of *fixing a mine "3 from the legitimate showing of it
best features by not taking eut all the rich ore befure offering for <ale, or by vanous
degrees of shuldugrgery, up to palpable sahiing of mines, dumps, and evperts samples.
In the Jess illegitimate stages much can be done, and very frequently is done, in the
way of a judicious stoping of faces in good ore, and by the observing of a discreet
silence as 1o past weaknesses and ireegularities of the ore deposits.  In such cases 1t is
smply the otdinary commercial position of * let the buyer beware, ™ and the cx}\crl
has to show by his report af he has experience, observation, and sense enough to form
asound judgment as to value,

In a nane which is thus carefully prepared for selling, it is not at all unconunon
for the owner to go beyond the legitimate hmit already indicated, and to misrepresent
facts by tilling up or ‘concealing old workings which would, if examiuned, produce an
unfavoral'e mipresson. The nest step in the downward path which leads to
hotter 1:a¢e (but 1 the meantime also sometimes to atiluence) is the scooping-out of
the insde of apparently solid blocks of good ground by openings afterwards tilled up
or tiwbered wer, Some of the most experienced mining mer and engineers have
fallen victim~ to this and the previously described course of conduct ; while some have
Just escapadd besnge caughit by a mere accidentalindication of the fraud, vr by ¢“peaching
of some nurer who helped in the work and had not been squared.  Nawrally the
danger from the sources mentioned is much less in new mines of limited extent than in
old mines esensivedy developed.  [n a2 mine which has been worked for some time
the visting engineer is at a great disadvantage as compared with the men who have
worked in it for years, and perhaps devoted their greatest skill to making, not only
a good recond, but to concealing the exhaustivn which is approaching. It happens
occasivnally also that the ewners complete their work by ¢ picking the eyes out of the
mime” in the interval between the expert’s report and the turning over of the pro-
perty to the purchasers.  The richer the nature of the pay ore in the mine, the greater
the daager from this rascality, which needs specially providing against in the terms of
purchase, and by other precautions. .

The above-mentioned very real and not uncommon dangers, against which the
engineer has to guard, are no1, however, **salting ** in its proper and technical sense,
which ts generally undersiond as covering any nterference with the expert’s chance of
arriving at atrue estumate of the value of ore.  The salting may be done on the ore
before the expert’s arrsal, or duning his sanipling, or on s sainples when taken, or
while panniug or asaying.

Although cases are well hnown of faces 1n a mine being salted with such success
as to catch the unwary, tbis form of saltng 1 usually too dithicult to carry out, and too
superfiaaf 1n character to offer much chance of catching an old bird.  \With ure dumnps
and alluvial deposits 1t can be done with better chances of success, but is naturally of
an expensive natute if carried out on a really systematic plan.  Cases are on record of
succesful salung of alluvial ground with precious stones as well as with gold, and the
expert must cleasly be on the watch agamnst this, when ciicumstances allow of the
possibiluy of its vecurrence. With ore damps 1t 15 often very easy toarrange aveneering
of good ore over a very large pile of poor of barren tock, and then, when the ingenious
geatleman who takes samples **at random ™ comes along, he will be sure to obtain a
gratifying result,

The saling of samples 15, however, much more common than any other form of
getung ahicad of the evpert. 1o s less expensive than salting in advance, more deadly,
and can be nicely adjusted to circumstances and to the individual weakness of the
victm.  When the owner of the nune, or anyone connected with him, is allowed to
assist n the samphing stsely, there 13 no lach of opportunity with some ores for the
artistic salung while an the aunes but, as a rule, engineers do not have the requisite
faith n hawan natare to accept such assistance, unless the character of the ore and
kind of samples required mahe saltng impossible at the time.  In a strange district,
where assistance of sume st has w be obiamed 0 breaking and transpurting large
samples, ami tne characier of such asistance 15 not absolutely certain, the engineer
musi guard himself by duplicaung entirely alone certain test samples.  Assumiag that
samples hate been secured without any chance of vatside interference, the business is
by 10 means ended, for the enterprising salier will follow those samples until actually
panned or asayed, or taken out of his reach, )

To the wuccesstul cultnation of the art of salting no great hnowledge or experience
of nusg s necessary, any more than a study of architecture s essential tothe practice
of burglary.  True atnliy wall assert atsy £an ths as 10 uther_employmunts by the
mvention of new means to meet special cases, and by a proper discretion in regulating
the dose of sait administered tothe temperament of the patient. Sometimes the honest
miner wall freely relate stories of methods by which experts had been salted, implying
delicately that no such scheme would be successful with s hearer, but reserving one,
undexcribed, for purposes of personal itlustration later.

The microscope or a very strong glass is often of very great service. Insilver
ores the silver-bearing minerals can often be washed out and identified ; and with gold
ores the color and form of the metallic particles are sometimes suggestive.  Oncee, in
Dakota, I was taken to sce a vein said to be rich in silver, but the appearance of the
vein-matter raised an immediate doult as to what form the sitver could be concealed
in. By paoning I obtained some native silver ; but when examined under a glass
some of the pieces showed traces of native copper attached.  The only place I krow
where native silver and copper occur actually welded together is the copper region of
Lake Supcnor ; and, on questivning a little the honest miner who was my guide, —
and who had kindly assisted ia crushing some samples,—1 found he had formerly
worked on Lake Supenior.  No great intellectual effort was then necessary to account
for the occurrence of the silver in the very unpromising looking vein-matter.

In the case of panning tests on gold ore, or gravel, or for precions stones, it is of
counse comparatively easy tor anyone who s allaaed to be within a short distance of
the expert to et in his siltng wark, aned solitade is the only protection.  The salter
may use a gl toath-pich as aweapon for long range shooting, or have gold dust in
his nails for short range 3 ov change his pipe or chgar, and not watch where his ashes
fall,  Cases have been known ol gold pans prepared in advance by a valuable varnish
which gradually rubbed off in e, Althovgh it is not pesable to mention all the
devices, there may be some atility in pulting on record for others the better-hnown
ones 3 for it is certain that many young engineers start out with contidence of much
learning, ready to undertake responsible examinations, and without any clear idea of
the dangers they are courting, A man may acquire a {air amount of + ractical exper-
ience, and contidence begotten of the same, without happening to get into surronndings
of any real danger, and so, when least expecting it, may yet be nipped. Al men of
experience agree that the anly alivolute protection is solitude ; and that trusting to
huowledge of dhe olid trichs or to personal watchiulness is quite insuificient i any per-
son is immediately around.

General Mining Association, Ltd.

A Dividend of 12}{ Per Cent.

-—

‘The Ordinary Hall-yearly General Meeting of the sharcholders of this Company
was held at the oftices, London, England, on 19th ulto., when the report and accounts
for the year ended 315t December, 1894, were submitted as follows

“* The sales of ¢oal were as follows ;—

1394. 1591, Increase,
Tons. Tor.s. Tons.
Sydney Mines . ......00.0.0 236,125 209,185 26,940

The profit on the year’s trading, asset forth in the accounts,

amounts to, .. .. £19,002 12 11

Brought forward from 1893. 684 14 1
. .. £19,687 7 o

Out of which the Directors propose a dividend of 14s. per share,
free of income 1ax, vizoo o iiiei it i iie i iieieees 19,228 6 O
Leaving balance to carry forward. ooiiiiiiis Loiiiiiiiea, £459 1 0

From the commencement of the shipping season there was a good demand for
coal, and the total shipments exceeded those of any previons year.

The financial crisis in Newfoundland, with which colony transactions have
always been important, will, it is feartd, eventually result in a loss to the Association.

It 15 as yet difficult to form a reliable estimate of this ; the Board have, however,
provided for what it is believed should fully cover it, and, after so doing, are able to
recomumend the dividend above referred to, which they believe will be considered very
satfactory, especially when 1t s remembered that a return of £2 10s. per share on
capital account was made on 24th September last.

The Board are continning to sanction such improvements as will tend to facilitate
the shipping and delivery of the coal. ”

Report of the Mine Manager.

I beg to submit the following annual report on this colliery for the year 1894 :
We employed an average number of 288 colliers during the season ; the pit worked
272% days drawing coal; and the tutal quantity of 256,812 tons of coal was raised.
But Jittle shipping was done carly in the year ; only 11 cargoes were shipped in Janu-
ary, 11n March, and 6 small cargoes in April.  From the st of May, however, until
the close of the year, the demand fur coal was steady and continuous.  The total ship-
ments for the year were 218,028 tons, and the local sales 18,096% tons of large, “un
of mine and slach coal.  Early in the season our western shipping pier at North
Sydney was repaired, about 30 feet were added to its length; the trestle work or
superstructure which carries the roadway, was entirely rencwed, and the roadwa
raised to a height of 6 feet above its previous level.  The bridge, whereby the road-
way to this prer crosses the public road, was also renewed and raised in ‘height, A
new and powerful locomative, built to specitication, by the Baldwin Locomotive
Works at Philadnlplua, has been purchased'; and 21 coal cars, to carry 6 tons of coal
each. have been provided.

A Farbank's truck weighing scale, to 2 capacity of 20 tons, was imported and
set upon our raslway. .\ new ventilating fan of 10 feet diameter was purchased and
set up, to be used when necessary 1o assist or replace the old Guibal fan,  Hadfield
Cast Steel Wheels were, dwing the season, supplied and fitted to 210 of our pit coal
tubs or baxes, to replace the cast iron wheels hithetto in use. A boiler feed heater
was, purchased, and set up 1n connection with the exhaust steam from our large wind-
ing engine, to warm the feed water for the use of our boilers, 1,231 yards of the gin.
irun pipes, which conduct the boiler feed water from the main reservoir to the pits,
have, during the scasun, been replaced by pipes of 5 inches diameter; and a bore hole
283 feet 4 wnches deep by 5 inches diameter, has been bored to a small feeder of pure
water 1n the vianty of the seservoir.  This feeder is available during dry weather,
cither 10 supplement the supply from the reservoir, or to provide some of our work-
men's houses with good water. A pair of new cylinders have been imported for the
locomotive ¢ Stephenson,’ and will be put in this winter, as soon as the locomotive
¢ John Rrdge,’ which is having a new fire box fitted at New Glasgow, shall be com.
pleted.  Repairs, as usual, have been made on a number of our stationary boilers, on
our coal tubs, waggons, railroad and plant gencrally, and everything is in good work-
ing order.  Progress has been made with the erection at bank of the  Lingan’ engine,
to be applied to work the north side underground haulage : and some new slidings,
spears, or guides, of pitch pine, have been placed in the winding shaft.  One break-
age only occurred during the year to our main pumps. In June the clack door piece
in the St:\rlc sct, which had been cracked for some time, gave out and had to be with-
drawn and replaced by a new one.

(Signed)

Accounts for the Year Ended 3ist December, 1894.

BALANCE SHEET.
Liabilities.

R. H. Browx.

4 s. d. 4 s d.
To Sharc Capital, viz., 27,469 shares of 48 each... 219,752 6 o
Less £2 10s. per share repaid to sharcholders. . 68,672 10 o

151,079 10 O
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To Sundry Creditors—

Atthe Mines...oevieieiieiiniieinnsds 3078 12 3
Atlalifax ...ooovven.e G reeeesnna 2,248 16 11
In Eopland, ccoveeeeiieiiniinsnsniieaes 5,149
Unclaimed Dividends....... cteesernenes 31211 o
do Return of Capital............ 1,256 10 ©
- 8,045 16 10
¢ Reserve—
Perlastaccount.veieivies vuvevnenisess 29,850 0 O
Maintenance and Renewal Account—
From 1893............ £38,750 00
Sydney Mines, for current
YEAleieitroeanseses 1,500 00
40,250 0 O
- 70,100 O ©
Low Point, Barrasois and Lingan Mining
Cowpany, balance subject to collection
of Look debts..ioversiiiien et vevens secnnass 4,047 4 8
¢ Profit zad Loss—
Balance from 1893 . .. et tiiiiieans 684 14 1
Profit this year, per Account “B”,....... 19,002 12 11
19,687 7 o

£252,959 18 6

Assels.

By Property of the Association, viz,— -
Pus, Railways, Engines, Wharves, Buildings,
Machinery, & veveneenn.. ve aes eees 123,201 9 8
Other property, including real estate, stores,
mining implements, &c., valyed per in-

VEALOTY cevre saecesecss ovoneveronss 41,031 17 6
——— 164,233 7 2
¢ Sundry Debtors—
At Halifax coaer viiivnrens seeeeereess 21,953 18 4
At the Mines ..., coeevernnnn. teesessee 2,870 1 4
- 24,823 19 8
¢ Bills Receivable—
In England ...coceiviienis ciniiiiiees 4403315 4
In HalifaX.eoeetierinsesaseoneanaaneess 6,308 5 9
10432 1 1
s Government and Indian Securities .... ...... 35,478 19 3
Accrued interest thereon,.veve ceviennees 407 8
— 3883 8 o
« Cash—
At Halifax cooeeennnes eieeene siees eeee 1,720 5 6
do  on deposit... ...... e 9,246 11 6
Atthe Mines. coiaeeeennaes teseensssess 1,204 10 4
At London bankers and office ..ouvviel. 2412115 3
14,584 2 7

£252,959 18 6

—— Ca—

B PROFIT AND 1.0SS ACCOUNT.
Dr.
To Coal stock on hand 1st January, 1894 . 648 18 11
“ Sydney Colliery general working expenses, railroad expenses,
<hipping charges, royalty, & ... .... cooiiceis ool 61,994 15 11
¢ Maintenance and renewal of plant, railroad, - Jarves, &ec. 1,500 © ©
« Management expenses at Sydney dMines..ooioiieiiiicies eans 1,739 16 6
¢ Income tax (average of three years) covee iooviiiaens aevann 472 6 o©
* Expenses of management in London—
Directors’ salaries.... ceceecevnans eeees £GOO O ©
Secretary, clerks, and auditors’ salaries. . ... 720 0 ©
Office rent, printing, advertising, stationery,
telegrams, postages, travelling and petty
EXPONECSeevnaanasn oo N . 6310 3
— 2,250 10 3
¢ Legal €XPENSCS «  ceovvianceraaccnns Cetereeeterataaan on 286 1 3
¢ Bad or doubtful acuts in Newfoundland....ccocoveivaniicane 5000 O ©
* Balance—Profit carried to Account ““A”........ cietaceseses 10,002 12 11

£92,805 1 11

Cr.

By Procecds of sale of 236,125 tons of coal and nus-

cellancous receipts at Sydney Colliery ..... 88,038 18 4

¢ Rents of cottages and tands. ceveeenieviecananen 1,211 11 8
¢ Interest and exchange......... cover ous 2,218 19 4

Less interest, etc., paid............. 119 16 4 .

2,099 3 o

¢ Transfer and other fees.co.. vovvireneeee cooens 2 5 0

¢ Profit on real estate sales ... ciiieiiiiiiiiiioiiiieiaeea 220 1 1

¢ Received on bad debts accountiecicciiieeciiiaaiies veie 155 6 7

¢ Stock of coal 31st December, 1894.. .. -vvereiiees ciaiiann 267 16 3

£92,805 1 11

The Sinking of the Ladd Shafts.*

By Georce S. Ricg, E.M.

At Ladd, which is in Bureau County, Illinois, the coal measures are overlaid by a
drift deposit, 160 to 200 feet thick, of clay, sand, and gravel, interspersed witk: bould-
ers, sometimes of large size. It secms to have been theaccumulation at the bottom of
an ancient Jake, as the material is in more or less segular layers containing shells and

* School of Mines Quartesly.

picces; of float wood which were found all the way down to the solid rock.  The sur-
ace of the latter was evidently scoured by the great glacier and is level, il not slightly
bas' -like in fonn, as indicated lry the prospect drill holes. The surface deains slowly
till t reaches the blufls of the Iilinois river, which is distant, as the water flows, about
cight miles from the shafts,

The resuit of this slow drainoge above open sandy strata, and a stightly basin.
like rock bottom, is to make the drift water-soaked and full of pockets of quicksand.

The coal seam worked al present is the third from the top, geologically, Na. 2,
and in the Ladd shafts is 460 feet from the surface, but atter the 160 feet ot dyift is
picreed, sinking presents no especial difliculties.

The officials of the Whitebreast Fuel Co, were made aware by their prospect holes
that water was to be encountered, but did not expect the enorious quantity noc the
treacherous pround, consequently, the beginning of the work was marked by several
unsuceassful attempts.  The ordit-ry methods of cribbing and spiling were first tried,
and thee an ordinary timber drop shaft.  But, in addition 10 large quanqitics of water,
much difi.culty was experienced on account of the variable nature of the ground, alter-
nating har 1 and soft struta, the presence of boulders, cte.  This mude a drop shaft
impractics ule, since it would settle unevenly and could not be controlled.

Success was finally attained by inteoducing a heavy steel shoe, which was forced
ahead of the lining by jackscrews, additions being made in_sections to the lower edge
of the lining. In principle this is similar to the method of tunneling in soft ground
with the use of an advance shicld, and is almost identical with the old Guibal system,
first employed lor shaft sinking about 1856, with this difference: that in the Ladd
shalts, the shoe was rectangular instead of round,

Four shafts were begun, one after another, the fourth having actually reached
solid rock, and lacking but little of completion, when the curbing near the bottom
gave way, and a strong inrush of sand and water destroyed six months’ work.

The first shaft was started June 1, 1888, by expericnced sinkers.  The customary
method of sinking through drift’ was employed, that is, excavation was followed ciosely
by timberin; with 2 in. by 12 inch planks laid flat.  The water was handled first with
barrels. Ata depth of 50 feet water and sand burst up from the bottom, and the
cribbing became so swung and twisted that the shaft had to be abandoned.

The second shaft was started in the latter part of June, 10 feet west from the first,
which was to be useci as a sort of sump until the second shaft had gone below it.
When the second »laft did get below the first, great trouble was again experienced
from water aiid sand. ~ Spiling was tricd, driven in advance of the timbering around
the edges, but the rushes of sand and water threw them out.  Meantime a pump was
putin; butatadepth of about 70 feet the rushes were so strong it was found that ordinary
methods would not do. A heavy wooden shoe was proposed, to be sunk from this
point, building the curbing on top of it, in other words, making a drop-shaft through
the very soft ground from the potnt where the ordinary methed had stopped. The
ground back of the gap where the successive rounds of timbers were added on, as the
drop-shaft sank, was to be kept back by a stationary shield of plank outside the curb.
ing. The shoc was made and started; it could not_be made to sink evealy, and
almost at once became distorted and stuck, and the rushes became so bad that the
stationary curbing above was pulled apart and the shaft was so racked that it was
abandoned.

Mr. Phillips now designed the steet plate sinking shoc and the plan of suspend-
ing the curbing on which he received Patents No. 424,819 and No. 424,820. The
first experimental shoe may be briefly described as a steel plate box, open top and
bottom, the upper part inclosing the bottom of the curbing, the lower part divided by
plate braces into six compartments.  The shoe to be hung when it was so needed, Ly
chains to lines of iron rods running from trusses across the shaft at the surface. These
rods were in the corners of the shaft and also helped support the cutbing by means of
cross timbers every 10 feet, through which they ran.  The timbers were set ino the
curbing, and later when the curbing rested on the solid rock were to be cut out.
While the shoe was building, the shaft in which it was to be placed, No. 3, was stant-
ed ahbout August 1, 1888. “The cribbing was again of 2 inch by 12 inch planks laid
flat, with two temporary lines of buntons of 6 inch by 8 inch timbers with 10 inch
intervals. The outside dimensions of the shaft were 12 by 16 feet. It was planned
when the shaft reached the solid sock to timber up with an inner cribbing 8 inches
thick, pudding between the two cribs, leaving a shaft way 6 feet 3 inches by 10 feet
6 inches, divided by a partition 6 inches thick. The shaft was carried down 50 feet by
ordinary methods before the shoe was ready.

The latter was taken down piece by piece, put in place and bolted together,
which proved a hard job it the mud and water, but which was successfully accom-
plished.  The shoe and the method of hanging the curbirg proved a decided success
and sinking steadily proceeded 10 a depth of 125 feet.  at this point, however, suc};
a burst of sand and water came up from the bottom that it drove the men from their
work. ‘While the shoc had worked well, it had proved to be too light for the condi-
tions ard the compartments too large ; so it was decided to let the shaft stand for the
time being and put down another shaft, which might lessen the water and thus permit
the work on this to be resumed.

Accordingly an improved and heavier shoe, with 15 compartments, instead of 6
was built, and-cu lanuary 8, 1889, the fourth shaft was started, located about 50 fce;.
cast of the first.  This shaft made good prugress considering the severe winter weather
till a depth of 138 feet was reached, which was on March Sth, just two wonths from
the start. But here there was a tremendous burst of water and sand, the water
amouming to over 640 gallons per minute, which soon drowned out a large Deane
pump with a 6 inch discharge, and a Blake with a 4 inch discharge.  Before another
pump could be brought into action, the water was 8o feet up the shaft.

Then followed long delays, while certain pistonless pumps were tried and found
wanting,  Very lille sinking was done till May gth, when it progressed slowly,
meeting great difficultics. Boulders were encountered, which got under the edge of
the shoe and had to be blasted, and bad rushes of sand and water. The sand added
immensely to the difficulties of pumping, At times 4 man had to be kept constantly
at work cleaning the suction strainers so they would draw. It also cut the valves and
linings of the pumps, so that the pumps had 10 be changed and completely repaired at
least once a week, The removal of the enormous bodies of sand and” water (rom
around the shaft was felt clear to the suriace, which sank a foot or more in places over
a large area, sometimes on one side, sometimes on another. This caused the shaft to-
swing and threw great strains on the supporting trusses and on the curbing, This was
further aggravated by the uneven pulls of the shoe, due 10 its being hard perhaps only
under ont corner or side. These strains sometimes forced the cribbing planks from
thBe level, 2 it.would. be necessary to level up again so that the shoe might descend
vertically and the pext courses would be tapered, that is, the planks would be adzed
50 as to be thinner at oneend than at the other.  This necessarily weakened the plank
and together with the strains from the general distortion of the curbing, was uhdoubt~
edly the cause of its giving away later,  However, the shaft progressed to a depth of
1538 feet, which was reached May 20th, and brought the crib within 4 feet of the rock.
At this juncture the pumps on hand completely played out, and another dclay ensued
till Junc 26th, four days after which the rock was reached.

_The shoe was then secured, the compartments were cut out, and the timbering
carried down to the rock. The rock at this point proved to be 3 fect thick, and this.
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was also penetrated to the shate inunediately below,  From this point the inside lining
and puddling and permanent partition was begun, working upward from the bottom
and removing the temporary buntons and cross-timbers as the work advanced. The
inner linings had been built up about § feet, when suddenly the curbing gave way just
above it, at the east end, flooding the shalt with sand and water.  Fortunately this
happened at lunch time, when all were on top but two men who were looking after
the pumps ; these barely got out, for in a few minutes the shaft had filled half way up,

This happened {uly 14, 1889. Not discouraged, the company soon arranged for
another attempt. The shoe having proved successful, a duplicate one was otdered,
but thicker cnibbing was used for the lower part, namely, 2-inch by 14.inch planks tlat.
At one time the experiment was tried of alternating 2-inch by 12-inch and 2-inch by
t14-inch plank, made flush inside, but presenting a rough exterior ; the idea being 1o
give the shaft a better hold on the ground, also to make it less casy for the sand and
water to wash down outside the cribbing.  However, i practice 1t did not prove of
any patticelar advantage in these respects.  Oa the other hand it occupied as much
space as a sulid 14-inch wall and was not so strunp 3 thereafter, 2.inch by 14-inch tim-
ber was used exclusively.  Another improvement was in the use of hangers or iron
tugs spiked to the cribbing, instead of the eak cross.preces which had been set into the
criblung, thereby weakening i, and which were often broken under the pull, and alw
were 1 the way in handhing the pumps.  The shaft was locat 1 100 fest cast of the
fourth attempt.  As a daily journal was kept Ly Mr. James Anderson, then engincer
of the company, of all attempts after the third, and as this sinking was typical of the
ditticultics, the diary will be given unchanged and uncolored by the views of the
writer, except for such slight additional words as are necessary for cleamness :

August 9—Shoe arrived from Chicago; unloaded and put it together in place.

August 10--35unk shoe duwa into the ground and moved trusses mto place 3 sunk
4 feet through grade filling.  Depith, 3 fect.

August 11=-Got tower up and started sinking, 3 p.m.: sunh § fect through grade
filling and soil.  Depth, S feet.

Aupust t2—0ut in hangers and rods, and statted buntons ineast ead 3 sunk 7 fect
through yellow clay.  Depth, 15 fect.

August 13-—Buntons now in both cads and going «n regular fashion 3 sunk 7 feet,
through 3 fect yellow clay, 3 feet blue clay.  Depah, 22 feet.

Anginat 13- -Some water : handled by barrels: amount oof water, 3 gallons per
minute s sunk 6 fect through blue clay.  Depih, 28 feet.

August 15—No trouble; water 3 gallons per minutes sunk §fect through blue clay
and gravel.  Depth, 33 feet.

August 16—No trauble; water 3 gallons per minute; sunk 3 feet through muddy
clay. Depin, 37 feet.

August 17—No trouble: water 3 gallons per minute : sunk 3 feet through blue
Depth, 42 fect.

Arvgust 1S —Water came in fast at 9.3¢ p.an.; put ina No. 9 Blake pump ; water

m.-i_ gallons per minute after tanpings sunk 5 feet through blee clayandsand. Depth,
7 fect.

7 August 19--No trouble; water 103 gallons per minute; sunk § feet through bluc

and yellow clay, sand and gravel.  Depth, 5t feet.

Aupust z0—5and all around south side and onc-half of cast eadd s hard clay and
gravel under the rest, cusing rushes.  We do not digg et below press plates s water
avcraged 9o gallons per minute 5 sunk § feet threugh clay, sand and gravel.  Depth,

6 fect.
s August 21—We bored 2-inch augur-holes 1o relicve preszute and prevent rushes §
Did not domuch good 3 drovespiles Lut rushes threw them out again @ wateraveraged
104 gallons per muinute s sunk 3 feet through clay, \and and gravel.  Depih, §9 feet.

August 22—Caved clear to the surfaceat the east end 3 a crack in the curling
was caused by rashes below the last clampy; shaft swung 6 inches wat of plumb, inclin.
ing te west: witer averaged 104 gallons per minute: sunk 1'3 feet thiough clay, sand
and gravel.  Depih, 6032 feet,

August 23--The material is getting soft all aver, principally sand and gravel 5 the
shue sets square, and wealso pot the timbering levelled 3 water 130 gallons per minute:
sunk 1% fect through clay, sand and gravel.  Depth, 62 feet.

August 23—1ad to stop on account of shertage of sucpending sodss put in a
Deane pamjs in the west end 5 the trusses are pullal down about 1 foot 3 water, 130
galluns per minuies sunk none.  Depith, 62 fect.

August 25—Ilave now good solid clay all arcund. except under the nostheast
carnier, where it is sand as yet ; water 130 galluns per minate 3 sunk 2% fect through
clay and saml.  Depth, 637¢ feet.

August 26 —Rushes of sand and water occurzed allday 1 water t50 gallons per
minute: sunk 214 feet through clay and sand.  Dejith, 67 fect.

August 27 —1Had a very bad qush of sand, filling about § fect vp the shaft : truses
almost broke down 3 waler averaged 130 gailons per minuic : sunk nene. Depth, 67
fect.

August 28—Cleanad out the rush and blockel with wood between timber and
shoe in place of jack-screws ; withdrew the pumj< s started 0 tcar down trusses 3
shaft filled with water.

August 29— Finished tearing dewn 3 gotlevellel v for new trusses.

August 30—Started 1o bhuild up trusses and top works.

August 3t—Finished them and started pamping ot water in shafi

Scptemler 1—Got the water all pumpad out and shoc cleaned out ready for sink
ing: water sull ceming in at rate of 150 galleas.

Scptembrer 2—Rushes of sand with the water all slay : started 2 Nye pump in the
caverl-in shaft of she previous attempt, located about 30 fect away, to iy to relicve the
pressure of water: water 130 gatlons per minute : sunk 1 £t theoagh clay, geavel and
saml.  Depih, 69 fect. .

Septembrer 3—~Same as yesterday 3 sand rmnaing up from a hele in the cartheast
comer 3 lowered the water in the neighboring shaft tv 85 feet from the surface, so it
is 17 fect below bottom of present shaft, but withaut any effect in 1clieving from
watcr ¢ water averaged 140 gallons per minute 3 sunk 172 feet through sandy clay amd
sand. Depth, 09': fect.

Scptember 3—Got through with the and pocket at northeact earacr, but a< 3 ¢on.
sevjuence of the rushes of the past few days, a holecamic to the suiface, causing the
upper part of the shaft to swing 234 fect cast: threw in lales of hay till it stopyed
running: then filled up with clay s water 150 gallans per minutes sunk 2 fect throagh
sandy clay and sand.  Depth, 717 fect. . .

Scptember §—Got all the water cot of from below 3 what there is comes in
through the timbering ; water 130 gallons per minute 3 sunk 2)¢ feet through saady
clay with gravel pockets. Depih, 74 fect. .

September 6—No trouble; water 108 galloas per wmirute ; ssak 3 feet through
bluc clay. Depth, 77 fect. .

Scptember 7—~No trouble; water 83 gallons per minste ; sunk 3 feet through
bluc clay. Depih, So feat. L. .

September S—No troable ; lowered pamps and waterin acighboring shaft 20 feet,
making water 103 fect from sutface s water 70 gallons per minote ; sunk 2 feet through
bluc clay. Deph, S2 feet. )

September g—No trouble ; water 70 gallens per minste; senk 3 feet through
Dlue clay. Depth, S3 {ect.

clay.

September 10—No trouble ; water 70 gallons per minute ; sunk 3 feet through
blue clay.  Depth, 88 feet.

September 11-=No trouble ; svater 83 gallons per minute ; sunk 3% feet through
Llue clay and sandy silt.  Depth, 9145 feet.

September 12—No trouble 3 water 83 gallons per minute 3 sunk 3 feet through
sandy silt. Depih, 944 feet.

Septembes 13—Very fine sand running in with the witer ¢ water 104 7 lloas per
minux.c; sunk 2% feet through sand, very fine.  Depth, 97 fect.

September 14-~Soue small rushes at eastend ; lowered Nye pump o ueighbanng
shaft 10 feets warer 104 gallons per minute; sunk 2 feet through ~an{ and mavel.
Depth, 99 feet.

September 15—Small rushes again un east side, and one on south side s bl to
splt a boulder in the southwest comer 3 water 104 gallons per minute ; sunk 215 feet
throvgh sand, gravel, and clay. Depth 101 % fect.

September 16-~No more sushes, but stiil pretty soft on cast end, s we caanat iy
below shoe; hard jacking : water S3 gallons per minute; sunk 2% feet throggh
cemented clay and gravel.  Depth, 103 fect.

Sc:ptcmbcr 17— 1Hard now all over; cannot make any reom for <hoe, as sand
above is sovery fine that it washesdown throngh the smallest cracks ;. water 83 gallons
per minute; sunk 2% feet through cemented clays - Wl gravel.  Depth, 106 fect.

FIG. 3
PLANW OF.FINISHED “B”SHAFT.

FIG. 4
GROUND PLAN OFX SHOE.

Scptember 18—Had a bad rush in the aorthwest corner, tilling the shoe with fine
sand, and causing at the surface a circular cave 100 feet nésth of shaft 3 water 83 gal.
lons per minute ; sunk 2 feet through samdy blue clay with boclders. Dejh, 108 feet.

Scpiember 19—1ad some large boulders, but the clay, while <olt and «ndy, ic
quite tough, and it scems proluble that on jacking the shoe though ity the rushies will
be cut off ; water 70 gallons per minute; sunk 2 feet through sandy hlac ¢lay with
boulders.  Depth, 110 fect.

Scpiembar c0—Lots of little boulders, but gornd jacking s water all cut off from
the boltom 3 wa er §6 gallaas per minute ; sunk g fect throagh andy blue clay with
boulders.  Deptls, 114 fect.

'Sc{‘xcmbcr 21—=8ame condition as yesterday; water 56 gallons per minute; sunk
4 fect U roc%h sandy Llac clay with boulders.  Depth 1135 feet.
e

September 22—No difficulties: water 42 gallons per minute; sank 372 fees through
mucky clay. Depih, 121 feet.

tember 23—Chanped Blake pamp from cast end to the centte and hung a
Deane pamp in cast end; water 32 gallons per minute; sunk 3 feet throsgh mucky
clay. Depth, 12334 feet.

temlir 23—No difBcultics; the mucky clay started 1o swell or heave up in
bottom of shoe; water 42 gallons per minule; sunk § %= fect thivugh mucky clay.
Depils, 129 fect.
. September 25—No trouble; for some reason the neighboring fourih attempn shaft
is making far more water than this shaft; water 42 gallons per minuie; sunk §iz feet
lhrough mucky clay. Depih, 13425 fect.

Scptember 26—Put in another Blake pump in place of one semoved for repairs ;

water 42 gallons per minate; sunk §14 feet throogh mucky clay.  Depth 130 fect.
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Seprember 27— No trouble; lowered Deane pumps; water 42 gallons per minute;
sunk 313 fect through 3 feet mucky clay and 143 hard pan,  Depih, 1444 feet.

september 28— Lowered Blake pumps broke lever: struck the largze stream at 1. 30
P running 300 gatlons per minutes fiest sush browght about 10 batrels af sand;
started the Deane pumps and hept the water down; water after rush 500 gallons per
minute; sunk 295 fect through sandy clay.  Depth, 147 feet.

September 20—Lowered the west Deane; water now  caming very clear; water
420 gallons per minute; sunk 2 feet through greenish clay.  Depth, 149 feet. X

September 30— Lowered both Deane pumps; the water all coming up as yet in
the southwest corner and clear; water 350 gallons per minutes sunk 3 feet through clay
with peckets of gravel.  Depth, 152 feet,

October 1—Lowered east Deane and the Blake pumps: are now about the level
of lh{c water bed, water 350 gallons per minute; sunh 4 teet through sandy clay. Depth,
150 feet,

> Octobier 2 - The discharge huse blew off the east Deane pump three times; at the
same time the Blake pump played ont, causings sia hours delays water clear and gravel
not nmrnin v: water 330 gallons per minute 3 sunk 3% feet through gravel.  Depth,
150%s feel. .

3 October 3~The west Deane pump refuses 1o work, so we put in one more Blake
pump; the water is coming in_ from all over; gravel has cewenmt bands, sometimes
running nearly across the whele bottom; water 330 gallons per minute; sunk 222 feet
through gravel.  Depth, 102 feet. . . ..

October 4--The gravel being cemented together in cakes, it is very tough digging
and jacking: the shaft is in good shape, no pulling: water 350gallons per minutes sunk
3 feet through pravel.  Depth, 105 feet. .

Octoler 5 -Getting into the blae shale overlying the limestones water 350 gallons
per minute: sunk 3 feet through 2 feet of gravel and 1 1oot of shale and gravel
Depih, 1068 feel.

FiG.0

DETAIL OF ROD COUPLING

QOctalicr 6—Got <hoc an to gocks water cet off from under shocs water 350 gallons
per minute; sunk 2 fect through shale.  Depth 170 fect.

Qctoher 7 —Cietting into rock, and some of compartments of <hoe removed;
pumps bothering: water 310 gallons per minute.

Qctolwr S—CGetting mare sumy ron in rock, and timhered down through shoe
on to the rocks water 310 gallons per minutce.

Octcber 9--Cat all the shoe biaces out, =nd got farther down into rock 1 water
310 gallor < prer suinate,

October 10 (ot <quared down thraogh sock, aad at 3 30 pm. started innle
cribhing am? puttliry from lestom: in thic and the fllowing <hats the inner cribbing
was of 2 mnch by 12 rch aimler: land fias the space betneen the outer and inner cril-
ing was 16 inches. which wac filled with the paiddling: water 310 pallons per minute 3
sunk duting past four days 3 fees thraagh limestone, practically tmishing the difficult
past of the shaft.  Degih, 153 fecet.

October 311 23 Oceuy sl in lailding gje invide enblang and pudidling between:
water Ining al’awesd to 6l 6y -hund,

Ociober 25--Tore down el wp works and started permeancent tower.,

Nuvemldwr 3= Started te prmge the <haft out,

Novenler 1 Got waier ou dat boened puddhing was nos a srecess che difiieulty
had leen in geting it packed ander running streams: caulking was now tried without
cffeci, the shalt making 200 gallons of waicr per minute.

Nerenhelese, snhing was pewemol November 12th, ond steadily progressed
thraugh the solild el 3l sl wad reachal, except fur 1wa delare of 37 week cxch,
when epsicaveas wesr mabe to shut out the water.  Flooring was put on, but to no
cficct.  Then the cyperiment was made of pumjing in cenient tetneen the inner and
outer cribhing. a methid netably succes<ful in the Craion aqueduct of New York city,
to till vaide behind the Lrick lining: It here the conditions wete such that it failed;
the strcams vl water wete 1on sirong for the cement to set. and it wadhied out again.

SMier thic ne attempls were made 10 <t water out of the shaft. and except pud-
dling, nanc in the latet shati.  Hawever, 1o keep the hoistways dry and aleo prevent
the water from falling cleas to the bottom of the shafi, water-nngs were put in cach
shaft just below where the water entess, from which the water is piped 10 a pumping
station on an upper wam. The water-gings arc assisted in callecting the water hy
lining the shafis.abuve them with loaring raiced from the curbing by nailing on top
of lathe, thns Keejang the water 3chind the floaning nll 0 enters vhe ring.

Under the arcanstances at Ladd, the witer belicves thie way 1< cven better than
if the shafis had been made water uight The water has so matenally Jessened since
the first shafts were sunk as to cause belief that the bulk of 33 was held 10 the ground
like an unergzound lake, and that thic has now been drained, wo that what is coming
now i< the seepage fom theswrface watershal.  The tatal quantity from ihe present
three shalts averages ths veat (31894) abows 135 pallons per nunute.  As the water s
of excellent qualitn, i as wsedd in the boiler plant and the town water system. Whale
largely 0 eacess of jucrent aceds, it will no doulit ail e wanted 1n the future. Moze-

over, had the shafts been made tight, there would be the constant menace of a large
body of water liable to be let down on any rupture of the shafi, & thing unlikely and
yet always feared.  As it is, there is no pressure whatever from the water, the shafts
draining freely the natural low of the strta.

Belore the shaft last described, now known as ¢*A” shaft, had reached the coal
the siath attempt or * B " shaft, was started on November 14, 1889, 50 feet west of
the third attempt, now known as the air shaft, but which was temporarily ahandoned
at 125 feet.  The latter shaft was now kept pumped out, materially helping in the
sinking of ¢ B shaft, which made much less water than the previous shafts,  Even
when “ B shaft got below the third attempt there was not neatly so much water, for
the ground seemed already largrely drained afier a year and a half of steady pumping.
Accordingly «“ B shaft was sunk much more rapidly than its predecessors.  This was
not entirely due to less water but partly to the experience gained by the sinkers in
meeting the peculiar dificulties of the field and panly to the improvements made in
the appliances.  Among the latter was the plan of suspending the curbing from solid
woaoden triangles instead of the open Howe truss, which could not be designed to meet
immensely varying strains, and so on severat occasions had been crushed.  Another
improvement was in the shoe in making the plate braces so they could be easily re-
moved on reaching the solid. They were made heavier but fewer in number, forming
12 compartments, instead of 15, as in “A” shaft. This shoc was highly satisfactory
in all respects (see Figs. 3 and 4).

‘The only serious difficulty that ¢ B* shaft encountered was when, at a depth of
30 feet, a hole came to the surface along side of the shaft at the east end, causing it to
swing 6 inches out of plumb. The hole was promptly filled up with clay, which
stopped the running, and no further trouble ensued. On Decembes 33, 1889, the
shoe was down on the solid rock.

The speed of sinking the fourth, fifth and sixth shafts is as follows :—

Fourth Shaft.~Srarted January S, 1889,  Reached 1ock June 30, 1889, a period
of 174 days.  Of these, 90 days were lost in delays, 78 days oaly being spent in sink-
ing. Depth of shaft to rock, 162 feet.  Average progress per workiry day, composed
of three S-hour shifts, 2.1 feet.  Maximum rate of pumping, 640 gallons per minute.

Fifth Skaft ©4."—=Started August 10, 1889,  Reached rock Qctolwer 6, 1889,
58 days total, of which 7 were lost in delays and 51 spent in sinking. Depth of shaft
to rock, 170 fect.  Average progress per working day, 3.3 fect.  Maximum rate of
punping, 500 gallons per minute,

Sixth Skaft ** B.”—Stanted November 135, 1889. Reached rock December 31,
1859, Total, 47 days, of which but two were lost in delays ; 45 were spent in sinking.
Depth of shaft to rock, 160 fect.  Average progiess per working day, 3.6 feet. Maxi.
mum rate of pumping, 330 pallons per minute.

There was no detailed record kept of the third or air shaft, but after getting “B”
shaft down, sinking was resumed from whete it had stopped over a year before on
account of the lightness of the shoe, and now that * B ™ shaft was draming the water
there was no trouble in geuting the 2ir shaft down.  Thus three of the onginal six
attempts were finally successful ; and all the shafts in which the shoe was used suc-
ceeded in reaching rock.

1 will now give a description of the details of the shoe, mcthod of hanging the
curling, ctc., as finally developed and used in sinking ** B” shaft.

Beginning at the tup, there is first in order a pladorm uf 2-iach plank 1aid on the
surface about the shaft, and covering an area 30 by 46 fect: on top of these, sunning
across them and panallel to the sides of the shaft are 60-pound steel rails.  These form
the foundation of the four solid wonden triangles which carsy the weight of the curbing
not sustained by the friction of the ground.  Each triangle is made of $ pieces of 12-
inch by 12-inch timbes, the bottom one 38 feet long, the neat 4 feet shorter, and so on
10 the p one, which is 20 fect Iong.  The triangles run across on top of the rails and
the narrow way of the shaft.  On them and across them rest two 16-inch by 16-inch
timbers 20 fect long.  These arc nearly over the side walls of the shaft ; through them
pass the 8 rods which sustain the curbing, four 1o each side or timbier, hupe washers
under each rod head distribute the strain over the timber, which in tura distributes it
to the triangles.  The whole ferms an almost sigid structure, so that when subsidence
comes, cverything goes down at the sametime.  The hanging rods are stecl, and made
in 10-font lengths, the eads upset or thickened so that screw-couplings are made with-
out weakening. The upper lengths are 234 inches in diameter, every three lengths
down the sizc decreases 4§ of an inch, so that the bottom lengths ate 1 K inches in
diametcr.  The suppost to the curbing is, as finally adopted, an iron lug placed under
the screw-coupling picce at each joint and spiked to the cribbing.

The shue as %nally designed and used in *¢ B™ shaft was 12 fect S inches by 17 feet
6 inches inside measure, built of 3¢-inch stecl plate, the sides 4 feet deep. of which the
upper 16 inches was the shicld embracing the bottom of the curbing.  The lower part
of the shoe was divided into 12 compastments by three transvere braces of 3{-inch
plate. doubled, 22 inches deep, and two longitudinal lines of braces, of 3 -inch plate,
16 inches deep.  Around the inside of the shoe 12 inches from the bottom runs a shelf
9 inches wide of 3{-inch plate, braced Ixlow with brackets, and with a 2-inch lodge
i front. This forms the press-plate on which are placed the jack-screws to force down
the shoc: directly above is the shaft-crilbing against which the jack-screws bear.
Although the shoe tself wcighs 8 1ans, the jacking was ofien vory hard.  The mode
of opcrating is 1o apply the jack screms till the shoe has been forced down from 2 to
10 inches, depending on the ground, never more than 10 inches, which leaves buat 6
inches of shicld lapping the czibling.  Then the shoe is levelled carcfully, the jack-
screws removed, the 2-inch crilibing-plank put in placc and spiked upward 10 the
previous course. 1t is further tied, till the seat hangers are put on. Iy boatds nailed
up and down the cuthing. The crbbing is arranged with hutting-juints, the planks
alternately oveslapping. 3 simple and 2 very strong. way with plank hid fla, It e
fusther strengthenad by sriangular comer-stipe

Twaeinch planks are wad fur the cribling mstead of thicker timber, because
morc casily handled an the crampad apace at the bottom of the shafi, and they are
litile less strong for the same thickness of wall.  Alter as many courses of cribbing are
in as the space allows for, fiequently in Iad ground only one, the jack-screws ate re-
placed and the operation repeaied.  Separate plate-covers were provided for the com-
partments uf the shaft * B shoe, but it was tound that the tushes of vand could te
kept down if the excavation were not carricd beluw the press-plates : and as the covers
would hamper the woik they were not used.  They were kept at hand, however, the
idea leing, that when dangerous ground was expected, all the comparniments except
onc or two would be closed.

Mcantime the excavation and pumping goes on according 10 circumstances, and
with the customary appliances.

To provide for supporting the shocs when a very soft spot is teached. chains, one
in each corner, jrss around the braces and hook to the hanging rods.  An mproved
detail wauld be the incestion of 2 long tarn-buckle at the lower end of each chan,
fastened by clevis 1o a brace. At Ladd full weight was acver thrown ot the chains,
the shoc always binding on some parnt: in soft ground, where there was danger of
rushes, excavatinn was ncver advanced below the bottons of the shoe. There were
usually three pemps hanging in the shaft, one in_cach companimen:. The vertical
Deanc plunger pump with a g-inch delivery was the favored type.  The pumips were
hung by hemp cables from capstans at the top, 30 as to be readily raised and lowered,
the steam and water cunnections to the pipe lines being made with fiexibic hose.
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In conclusion, I will say that I think this system of sinking shafts well fills the
gap in deep shaft sinking, between the salid ground systems and the true drop shaft
system. For instance, here at Ladd, the fiest failed in two hazd-pushed attempts, the
second also failed after a shorter tvial, bt the boulders and harnd ground met deeper,
fully showed how impracticable it would have been.  Of other knnwn systems, the
paeumatic is out of the question for over 70 or 83 feet of water pressure, and while the
Poctsch freezing system alane seems applicable to nearly all circumstances, its present

reat cost makes it prohibitive except in extraordinary cases.  On this account, leave
ing the freezing system out of consideration, where there is a ground filled with water
and over 80 fect in thickness to be pierced, tov soft for solid ground systems and yet
-containing boulders, cemented material, or some hard ground which would prevent
al;y ki:lu] of a drop shaft, the method described in this paper is sigularly well
adapted.

Dominion Railway Subsidies

To Canadian Coal Companies, 1893.

Boston and Nova Scotia Coa! Company.—By the Dominion Subsidy Act,
57-58 Vic., ch. 4, 1894, a subsidy 10 this company limited to $113,600 {in licu of one
previously granted in 1892) wasauthorized for the construction of 3534 miles of railway

tom a poiat on the Cape Breton Railway at or ncar Orangedale to Broad Cove, on
the western side of the Island, and under date the 16th of November, 1894, a contract
-was entered into with the company for the work subsidized, the date for completion
bcing\ﬁxcd as the 1st August, 1896,
No payments have been made up to the 315t December, 1894.

Dominion Coal Company.—By the Sulsidy Act, 33-36 Vic., ch. 5 (1892), a
subsidy, limited to $89,600, was authorized for 2§ miles of a railwny to complete con-
nection between Sydaey and Louisburg, Cape Breton,

On the 26th of January, 1894, a cantract was entered into with the above company
for the work from Bridgeport to Lowsburg Harbor.  The first 10 miles section from
Bridgepont has been completed, but no payment vn subsidy account has been made up
.to the 31st of Deecmber, 1S94.

Nov i Scotiz Steel Company, Ltd. By the Sulsidy Act, 53-56 Vic., ch. 5,
the grar . of assistance to the above company for 3122 iniles of nilway from Eureka
Juncti a on the Intercolonial Railway toa point at or near Sunnybre, including a
brane a line tr, the charcaal ron furnace at Hridgeville, was authorized, the limit of aid
tein-: $40,000.

Under date of the 23rd of November, 1892, the company were admitted to con-
‘tract for this work,

During the fiscal year there was paid $35,434.16, s~aking the total payments up to
the 315t of Decembes, 1594, $38,300.  For the previous yea. $35,400 was paid.

Medicine Hat Railway and Coal Company.—By the Act so-351 Vic., ch.
23 (1887), authority was given for the grant to the above company of Dominion lands
to the eatent of 6,300 acres per mile, for a railway from 2 point at or near Medicine
Hat, on the line of the Canadian Pacific Railway, 2o the coal fields in or near Town.
;hips Nos. 12 and 13, Range 6, west of the gth Principal Mcridian, a distance of about

S miles.

By an Order in Council of the 6th July, 1887, the grant was made to the company
accordingly, it being provided that the soad should be completed and in operation by
the 315t of December, 18SS.

By an Order in Council of the 24th of January, 1889, approval was giventoa
draft of a formal contact with the company, and an extension of time to the 2nd of
June, 1890, was granted for complction of theroad. A contract was signed on the
14th of Fcbruasy, 1890, for this work.

By the special Act §3-35 Vic., ch. 79 (1891), the chatter of the company was
revived and its powers were extended, and by the special Aat 57-58 Vic., ch. So, the
time limit for completion was further extended to the 1st of January, 1598,

Alberta Railway and Coal Co., Ltd. (property puschased from the North.
western Coal and Navigation Co., Ltd.)—=Dominion lands to an extent not excecding
3,800 acres for cach mile of the company’s railway, from Medicine Hat to the coal
tanks on the Belly River,about 110 miles; alco lands toan extent not excceding 3.540
actes for each mile of the company’s railway from Lethbridge to the Crow’s Nest Pass,
a distance of about 100 miles. A grant not exceeding 2,600acres for each niile of the
<company’s railway from Dunmore station, on the C. %K., 10 Lethbridge, a distance of
109¥% mules, on condhtton of a<tandard gauge ; and also 6,300 acres for each mile from
Lethbridge to the International Bousudary, a distance of 50 miiles.

Red Deer Valley Railway and Coal Co. - $6,400 for cach nule from Cheaddle
Siation on the C. I'. K., 10 the terminus of the proposed railway at a point in or ncar
Township 29, Range 23, west of the 4th meridian.

Dominion Lime Co.—For seven miles of their milway from a point v the Quc-
Lee Central Raitwav, in the Towaship of Dudwell, tu the Dudswell time quarrics, a
subsidy not exceeding $3,200 per mile, or $22,300.

Cumberland Railway and Coal Co.—For fourtcen miles of their railway from
a point on the Springhill and Pareshoro® railway, near Springhill, to a point on the
railway between Osford and New Glasgow, acar Oxford Village, a subsidy not ex-
cecding $3,200 per mile, not exceeding in the whole $44,500.

Londonderry Iron Co. Ltd.—(Grant 10 Steel Co. of Canada)—A grant ac suli-
sidy {road to be first lawd with new stecl 56 Ib. rauls and after an Order-in-Council has
been passed authorizing their transfer to the company) of 597 tons of used iron rails
and fastenings loaned to the company, which rails and fastenings stand in the Public
Accounts as an asset for $11,964.66.

Cauada Coal and Railway Co. —({Grant to Joggins Railway) —For onc and a
quatter miles of their railway cnding from the <outhera end of the portion subsidized
by the Act 49 Vie., chap. 10, 10 the wharfs, not excecding $3,200 per mile, nor ex-
<ccding $3,000.

Railway Earnings 1893-4.

(Fiscal Year ended 30th June.)

Company. l,:g;?::: s, E:\;\fxfxtn s, Mileage. h:t;':::lx; “
Alberta Railway and Coal Co. .. $127,348 53 | $49,688 35 64.62 | $107 38
Cumbetland Railway and Coal Co.| 123,413 31 { 64,793 95 32.00 19 62
Canada Coals and Rail Co.......} 20,350 90 6,400 77 12.00 203 50
New Glasgow Iron Coal & Ry. Co] 28,638 So 14,663 78 12.50 177 33

Ontario Iron and Steel Co. Ltd.—This company is seeking incorporation
under Ontario statutes, to manufacture pig iron, refined 1ron, stecl and manganese,
and nickel steel or ather alloy of stesl by any process; and the casting and manufactur-
ing of such products into inguts, billets, structural forms, rails, plates and bars, rolling
stock castings and forgings, corruguted and galvanized plate; 1o manufacture wireand
wire cables; to construct iron and steel shipsand vessels, bridges and buildings; and to
manufacture coke or any form of prepared fuel; to buy or sell all necessary materials
and patent rights for any of the said manufactures, ctc.  Authonzed capital $600.000,
in shares of $100. Directors, Grant E. Hamilton, New York ; G. W. Caulfield,
Youngston, Ohio; and H. (;.. Hamilton, Younustion, Ohis.  The chief place of busi-
ness is to be at Kingston, Ont.  The daily capacity of the hlast furnace is to be 285,-
000 pounds of pig iron, that of the steel plaut 80,000 pounds of steel bloows, that of
the hlooming or billet mill 80.000 pounds of steei billet, and that of the rolling mill
80,000 pounds of steel or iron bars.  This am.unt of product is expected to require
the labour of from 300 to 500 hands at te~ works.  Kingston is to provide funds to
the extent of $2350,000, secured by a first mortgrge on plant and stock, and none of the
money is to be paid until ali the matersial is on the ground for the erection of the furn-
ace, and then only onc-fifth,  Until its loan is repaid the municipality 1. to take all
government bounties carned on pig iron, steel billets, and bars, which are expected to
amount to $100,000a year. A joint committce of the Kingston City Council and
Board of Trade made a report in favor of the proposal, and recommended that the
company be required to furaish information satisfactory to engineering and financial
experts appointed by the city, a report which the City Council adopted.

Finch Mining Co., Ltd., hac been registered under the British Columbix
(forcign) Companics Act, with an authorized capital of $6,000, in shares of $50 each.
Head office, Vitshusy, 'a.

Belmont Bessemer Ore Co.—The annual general mecting of sharcholders was
held at Toronto on 23rd instant.

Cariboo Hydraulic Mining Co. Ltd. —Advices from Cariboo, B.C., up to
May 10th, state that the Catiboo Hydraulic Mining Co. hac now everything in readi-
ness to start hydraulic operations, working continuoasly with three shifts of inen. Cold
weather since the gth instant had reduced the <upply of water and caused some inter-
ruption in uperations, hut sincc the mail left the weather has been warmer and the
supply of wzicr shoald he ample.

B. C. Temra Cotta Company, Ltd.—Notice is given that by an order made
Ly the Supreme Court of British Columbia, dated the gth day of Apnl, 1893, it was
ordered that this company should be wound up, under the provisions of the ** Winding
Up Act,” and by a fusther order of the said court, dated the 10th day of April, 18935,
it was ardeted that A. F. Barham be provisional liquidator of the affairs of the said
campany. A meeting of creditors will le held with a view to carrying on the works of
the company.

Tilbury Peniasular Oil and Gas Company i< secking incorporation under
Ontario Statutes to scarch for oil, natural gas, cic.  The operativns of the company
are t¢ he casmvied on in the counties of Kent and Essex, in Oatatin, and the chicf place
of business is to be at the village of Tilbury Cenire, in the county of Kent. Autharized
capital, $20,000, in shares of $30.00. The directorsare: W. C. Crawfard, C. C.
Kippen, F. M. Scarfi, . E. Gurd, and Nathanaiel Mills, all of the village of Tithury
Centre, Ont.

Le Roi Mining and Smelting Company. —Tkis company has ordered 2 new
hoisting plant of a capacity of 100 tons, and the buoilers will e 100 h.p.  The present
hoist was put in before the Le Roi had developed its large ore bodies and has become
inadequate to the demandsg of the mine.  The company has now more than 1,000 tons
of ot¢ on the dump, says the Spokane Acicie Superintendent George Bent says the
present ore accumulations, together with the ore shipped dating the winter and spring,
were taken out in development wotk on the 3350-fi. level on the cast and west drifts,
onc of which is in about 1101t. and the other 120 ft.  The company is also cquipping
its propenty with clectric lighis. .

The Lillooet, Fraser River and Cariboo Gold Fields, Ltd.—Thc following
teport has been issued from the Loadon office of thiscompany : ** The following cable
has leen received from Mr. Frank 8. Barnard, M., chairman of the Lillooct, Fraser
River and Caritwo Gold Ficlds, Lid.:—* Hughes reports greatly impresed with what
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e terms marvellous gold deposit in gravel.  Is sinking shafts and prospecting vigor-
oy and pwstung forward development.” The secretary adds: ¢ Mr Hughes has
been appomted the cowpany’s mining superintendent and he bas been for years one of
the most successful and experienced mining engineers known in California,”

Northern Gold Company. —l'ursuant to a judgment of the High Court of
Justice, Common Pleas Division, made in a canse of Phillip St. Lawrence against the
Northern Gold Company and others, the creditors of the Northern Gold Company are,
on or before the 2nd day of July, 1593, to sead by post, prepard, to A. C. Boyce, Rat
Portage, Qntarto, sohcitor for the plantifl, thesr Chistian and surnames, addresses
and descuptions, the full particulars ot their claims, the statement of their accounts,
the nature ot the secunty held by them, if any, together with an affidavat venfying
the ¢laim, or in detaalt thereof they will be peremptorily excluded from the benetit of
the <aid judgment.

General Phosphate Corporation.  An adjuurned public snquiry with reference
to the promoteen of this company and the conduct of s business was held last
wonth before Mro Regiuar Hood, at Pubruptey Baldings, Carey Street, Line
wilu's oy, London, g The company wes registered op June 13th, 1890, with a
nomeal capital of £ 1,000,000, and was tormed for the purpose of acquiring and
worhing phosphate § eoparties, and angaging in andertahings connected therewith.
Upon the last occaston Mr. Kand Sando stated that he had received commissions
amoanting to 410,000 trom the veadurs of properties purchased by the corporataon,
T1¢ assested that the Juectors were anare u!l thes fact, altheugh they never inguited
what sum he obtaed, nor did he inform them of 1.

Mr Kaud Sando was agam called, and stated that in January, 1890, he entered
mte a contract of option for the purchase frum Mr. Stenart of the ** High Falls ™
group of phosphate properties.  The purchase price was originally £354,000, but it
was ulumately reduced to £40,000.  Witness intormed  Mr. Stewart that if the price
was reduced to £ 20,000 he would be prepared to submit the property to the board for
thetr constderation. He leamned that Mr. Stewart would be satnsfied ot he recewed
420,000, and 1t was sulneyuently agreed between them that witness should receive any
amount paid to My, Stewart abave the wum mentioned. The property being purchased
for £740,000, witness was entatled to £11,000, which was satistied by a mostgage.  In
connection with the ¢ Ross Mountain group,” witness received a letter from an agent
promubsing him £ 5,000 f he was instrumental in selling the property. The corporation
eventuatly purchased 11 for £355,000, and hic received his commiasion on the sale. The
sum of /1,000, which he patd to Me Davidson, wac in respect of private services
rendered in Canada He demied that he had promised any remuneration to an expert
who had furnished reports upon the properties to the corporatinn,

Mr, H. Mallaby-Deeley, a director of the compary, was next called, and in reply
to the official receiver stated that the matter was introduced to his notice in December,
1880, Mr. Sando seat him a commision note premising him £1,000 and twenty
founders’ shares if he sueceeded in obtaining thres directuns for the propaused phosphate
trust  The nnginal idea was to form 2 company to acquire cestain phosphate proper
tie~ at the price of aleut £600,000, bt upon mentioning the matter to several gentle-
men, withess foand that he could nnt obtain directors of sutticient standing and
unpettance to cany it a scheme of such magnitude, owang to the fact that they would
be bound to purchase cerain properties.  He informed Sando of this, and the scheme
was ultimately altered o ac to leave the divectors entirely unfettered in their selection
of properties. The commiston note referred 1o was then destroyed by witness,
Questioned as to what touh place with reference to the qualitication of the directurs,
witness sand that Sie James Whitchead asked him whether Sando waa giving bim any -
thing for the werk hie was doing. Wuness smid that he had no arrangements wath
regard to the corg-ration, but that Sando had agreed 1o quality him as a director, ana
that he had ageeed ta qualify any directer whom witness oblained.  Sir James White.
head expressed his disap proval of this counse, and meationed the matter at the next
loard wiseting, when Sando was called into the room and informed that 3f he ottered
to quality any of the directons they would not accept has offer.  After the fonmaton of
the corpmration Sanda gave him twenty founders” shares for services which he had
renderald in connection with a colonization company which Sande was about to form
in Brithh Columbia  Witness” had olaained introductions to members of jaudiument
whs coald asis in che scheme, and recencd the shares as remuancration on that
aceount.  Mando salnequently offered to purchose the shares from him for £1,000,
Lat, as a watter of fact, the witaess had only reccived £330.

Mr. H. Mallaly Decley was again examined by the Otticial Receiver. Hesiated
that on August 13, 318590, the board conidered the purchase of projesties, and a com.
mttce, connisting of Sie G Raden-Powell and witness, was apgunted to negotiate
with Mz, Stewast for the purchase of the * High Fallh™ group, situated in the town-
sl of Portland West and Bowman, in the Provinee of Quelec, at a price not ~xceed-
ing £30,000. It was subrequently agreed that the propesty <hould be jurchased for
that ~um. In the agieement for purchase 1t was directed that ** M. Atwood, or
somc uther person e be approved by the vendor, ™ should seprt upan the propenty.
The ditectias dhvzused the question of appoi.ung an ex, en, and Jdecded that they
could not odo Ictier than appoint Mr Attwocd.  He dented that it was past «f the
Largam that this exjers should be appomnted. The direc. o abitasned the services of
theae cxpents ujon whese opintons they conudered they could rely.  In 1891 the
Comgany entered nte a fresh speculation, known as the ** North Star ™ scheme,
The matter was intre<lizced 100 the taard by Me. H. s, Foster, M. 1., and the scheme
had fo7 ats eotucet the acquisitien of the North Star and Washington aunes, siteate acar
the High Falls e jerty, with a lease of certain phosphate nails in the ncighborhood,
It appearad that Mr. Lamnson Wills had made a report ap« n the property, from which
it seenial that the jsoductive power of the Nerth Star nune kad preatl, fallen off.
In Apnid, 1da1, the hieads ot an agreement were signed une o which the Company and
the Leadon and ¢oenal Finance Corporatinn,Limited, wete to combine in order to
carnty st the scheme. The directors of the two companies were not satistied with the
teport sefezed 3o, ared Mro Attwood was appeinted to inspect the propenty. i
Tejort was satistactery, and the Board considered that they were justitied in entering
upon the transactin. Witness was pacsent when 117 founders” shates were allotted
Mz, Sando.

The Otiaal Recaver : 1 think you will agree that Mr. Sando was taking upon
himself 3 very hieavy responsibility under this allaiment 2

Wittiens aaiv! Lot Mr. Sando was 1 be relieved as applications for founders’ shares
were reccived.  Tle was altimately relieved of fifty nine sharcs.

The Otiicial Receiver  That leaves a responsibility for £29,000.

Witniew said thar weald be s if all the calls upon the shares were made.  The
directors were not awarce at the time that Mr. Sando was almest without means, but
an the contrary, they knew that he had paid the repistration tecs, although witness did
not knaw that the mancy had been borrowed for that purpese.  The directors had no
knowledge as to Mz Sandoes means, and made no inquiry upon the subject.  To-
wardsthe end of 1890 the Cumpany wasin very low watet so far as finances were con-
cerned .\ circular was isued in Dlecembes of that year Inviting further subscriptions
for shares. Thc aj peal fuded, and no fusther attempt was made to obtain mency by

means of shares.  The ditectors then wrned to other quartes, and began seriously to
think about a debenture issue.  Lventually a debenture issue was arranged for £100,-
000, at 6 per cent, interest, and a commission of 1§ per cent,

The Ollicial Receiver: How much did the Company receive out of the £100,000 2

Witness said that £3,400 in cash was received, and there was a right to call for a
further £14,000, and the mortgages on the properties were paid off. “The Company
was in need of money, and it was necessary to pay off the mortgages before money
could be raised.

The Official Receiver: I put it to you that if you had not spent £95,000 in the
purchase of propertics, with a paid-up capital of £43,000 only, you nced not have
raised this woney?

Witness said that he could not accept this view of the matter. 1 the shares had
been fully paid up, there would have been suflicient to carry on the mines without
raising money vn debentures,

Mr. Butcher next examined the witness, who stated that he was aware that Mr.
Sando had entered into ** optiops ™ with the original vendors of properties.  He did
not call the commissions which Mr. S:ndo was recevang ** seeret probits,

Mr. Butcher. Are you awar. that promotors are not allowed by law to ubtan
seeret profits owt of & company ?

Witness . I thought that a prumoter could get as much as he pussibly could out
of a company. (Laughter.)

)Mr. Butcher . I am afraid that itis a prit.ciple they sumetimes act upon.  (Laugh.
ter.

Examined 1y Mr. Cock, Q. C., the witness stated that Sir James Whitchead
resigned his seat un the board before any agreement had been entered into for the
purchase of properties, and previvusly to the capital of the Company bemg dealt with
i any way. At the ume the directors allotted the foundens shates to Mr, Sando
they did not intend to call op more than £2 per share.  The directors fully believed
that he would be in a position to provide the money for the shares, Sir James
Whitehead resigned his position on the beard enaccount of ill-health, )

By Mr. Ridley : The properties purchased by the board were chosen out of a
grent number subautied to them, and he was not aware of any further precautions
that could have been taken by the board to satisfy themselves as o the value of the
properties.

The inquiry terminated shortly afterwards.

Guelph Norway Iron and Steel Company is applying for Ontario charter to
manufacture iron and steel from ores and from scrap iron and steel, and to manufacture
iron and steel into any products of iton and stee), etc.  Head office: Guelph, Ont.
Authorized cap_al, $50.000, in shares of $100.00. Dircctors: James Watt Christian
Kioepfer, Frank Dowler, A. R. Woodyat, atd J. E. McElderry.

Nosth American Graphite and Mining Co., Ltd. —Thi= company 15 seported
to have acquired the Dickson graphite property in the Buchingham district and work
is to pro~ced forthwith.  Mr. H. I H. Brumcll, for a number of years assistant in the
mmnyg division of the Geological Survey uof Canada, has ressigned and will assume the
management of the company’s vperations.

Kootenay Gold, Silver and Copper Mining Company, Ltd.— Registered
at Victoria, B.C., 22nd April, 1895. Authorized capital, $100,000, in shares of $25.00
cach. Directors: Charles J. Mitchell, Thos. R. Morrow, and Gearge D. Scott.
ilcad ofiice. Vancouver, B.C. Mining 10 be carried on in the Kootenay district,
Province of British Columbia.

Kootenai Hydraulic Mining Co., Ltd., is applying tor charter of incorpora-
tson to acqquire and aperate imneral claims 1n the Pend @’Oriclle River district, British.
Columbia.  Head oftice : Rochester, N.Y.  Authorized capital, $300,000.

Vancouver Gold aud Silver Explorauvn and Concessions Company, Ltd.
- Authonzed capital, $300,000, in shares of $100. Directors: Johann Wulffshorn,
R. G. Tatlow, A, Williams, Chas. Stinson, Robest {lamilton, J. W. Campion. Head
ofiice : Vanc~uver, B.C.  Formed to operate in British Columbia.

Horsefly Hydranlic Mining Co. Ltd.—At the warks of the company on the
Horsefly River, Catiboo, B.C., the most interesting cvent since our last report has
been the successful blasting operations which have been carried out to loosen up the
cancent gravel deposits.  Cnthe 15t ult., a blast was fired in the bank at the new pit,
160 kegs of powder being used.  The ground was well broken up for a distance of $o
feet, and the result was all that could be wished.  On the Sth ult., the larger blast
was fired in the old bank A drift had been run in the bank, at a depth of between
200 and 300 feet fram the top of the lank, to a distance of 1,500 feet, where drifts
were made right and left in theshape of a T In this the cnorawas quantty of $0.000
pounds of ponder had been placed for the blast.  This was fired Ly electneny and the
operatiun was completely successful.  The sutface of the immense ma.s was rased
abuut 6 fect and then fell Lack into its former position and nothing was disturbed.
So nicely had the aalenlation been made as to the requisite strength of the Llast that
oot a stenc flew 100 feet away.  Hydraulic operations an the gravel will be greatly
facilitates by the loosening up of the tank by this blast.  The water was to be turned
on o the J1t0 vlt., and by this time it is prolable that work is being carried on in
full terce. Tt 1s expected that the tiest ¢lean up for this scasun at both the Canboo and
Horselly claims will take place befors the end of June and it is anticipated that the
sosults will be very <atisfactory to the sha ~holders.” Should the water supply continue
to be sufficient tor fusl operauons, the seas n's work on these two properties should
give such returns as will show the immense possibilitics for successful hydraulic mining
that are still to be found in the Cariboo district.

Ottawa Hydraulic Mining and Milling Co. Ltd,, applics for B.C. charter to
acquire by rutchasc the leasc of the ground situate a: Boston Bar, on the cast side of
the Fraser River, containing 64 acres, more or less, which said lease was made by AMr.
G. C. Tunsiall, Gold Commissiones, 10 Edmund Alexander Watson on the 5th day of
June, 1893, fer the sum of one thousand dollars in cash, and for the purpose of ac-
quiring by purchase or otherwise of any mines or mimng propesty i Briish Columbna,
whether alluvial or mineral, and for the purpose of working any such mines or claims
in the most approved and wotkmanlike manner, and for the purpose of erccting quartz-
mills and smelters and saw mills, and any othes known appliance for the putpose of
working any mines o1 _ores oblained therefrom, and for the purpose of acquinng
water and water tights for the purpose of wothing any claims or property that may be
acquired by the company.  Authorized capital, $2350,000, in shares of $3.  Dircclors,
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Lt.-Col. Joshua Wright, North Bend, Yale District, B.C.; Capt. M. N. Garland,
North Bend, B.C.; I\ \W. Va,' au, North Bend.  Mines office, North Head, Yale
District, B.C.

Danville Slate and Asbestos Co. Ltd.—This company has purchased the
Jefftey Asbestos Mine at Danville, Que., at a price, so it 1s reported, of $150,000.

Dominion Coal Co. Ltd. —In his report 1o the Local Government, Dr. Masum
Murphy, F'rovincial Engincer, hias the following to say of this company’s railway from
Bridgeport to Louisburg,  ** The road has been constructed, so far, in a more perm-
anent and serviceable manner than the contract calls for.  The gradients and curva-
ure have been reduced at considerable expense, so as to lessen the cost of transport.
The curtings arc taken out to a width of 22 feet at formation level; the embankments
are 16 feet wide. The permanent way is much heavier; rails are 8o Ibs. per lineal
yard, the contract being for rails 56 lbs. per yand.  Servis tie plates of stel, weigh.
ing with fastenings, 100 1bs., connect the joints. The dramnage a very anportant
feature, is well provided for, by sideor * oft-take ' ditches thus diverting the su-face
wat « irom the stopes of cuttings and embankments and conveying it to the streams
passing through the culverts and bndge openings.  The culverts and bridge super-
structure, speaking gencrally, are of a superior class of masonry.  The bridge and
trestle superstructure are of steel and are in strength and construction, built according
to the progress of the time, heavier and stronger thun the class of such work gener.
ally erected to carry lighter  ling stock.  They are built according 1o the require-
ments of the Federal Government specifications.” The class and character of the work
throughout the ten miles now opened for traffic, is supenior to any 1 have inspected 1n
this country. The station Luilding a Bridgeport and the stauon house, engine house,
repair shop and freight shed, at Glace Bay are built on concrete foundation walls and
ate unusual’ large and commodious.”

Nova Sicotia Steel Co., Ltd.-—Respecting the con:iruction of this company’s
railway, Dr. Murphy, in his anaual report, says :—* Eurcka to Sunny Brae, 12%4
miles, leaves the Pictou Branch of the .ntercolonial Kailway at Ferrona Junction,
crosses the west branch of the East River to Ferrona, where the smelting works of the
company are located, and suns up the valley of the East Branch to Sunny Brae. The
first 10%£ iniles was opened for traffic to the public on the 1st of July, 1892, and the
remainder is in operation since Novemb.r following. The company applied for pay-
ment of subsidy according to the contract with the Provinctal Government—(see Ap-
pendix 17, p. 15, Journals of the House of Assembly, 1591), the conditions beng :—

. {a.) *¢They shall have completed, equipped and put in operation the said line of
sailway.

(#.) *¢ They shall have paid, 0. cause to be paid, the wages due to the workmen
cn}lplo,'cﬂ, and all charges for materials supplied for the constwuction of the said
railway.

() ** They shall have constructed, completed and put in operation at some place
within the County of Pictou, a blast furnace for the smelting of iron ores.”

{d.}) ¢* They shall have established to the satisfaction of the Govemor-ia-Council,
that they have bona fide cxpended 1n cash in the construction of said railway and blast
furnace a sum of $300,000.”

All these conditions the company have fulfilled, and have carricd them into cffect
before the time stipulaied for completion, viz., the 31st day of December, 1892, and
further they have constructed the linc of railway in accordance with the specitication
and all other conditions of contract.

After receiving formal insiructions 1o examine the contract, to inspect the works,
and 1o report accordingly, I made an inspection of the line on the 22ad May, 1893,

reported the work satisfactory, but not quite finished, and recommended a payment of

thurty-five thousand dollars on account.  The subvention account stands thus :—

Twelve and a-hnlf miles of railway, at $3,200 per miile... .$40,000
’ayment recommended 0N 2CCOUNE .. eveiietieieeneaenaes 35,000

Balance of sulsidy remaining duc on Scptember 30th, 1893. $5,000

The foregeinyg conditions have been complied with, the rattway has been com-
pleted and the balance of subsidy paid on a certificate to that effect given on the 16th
day of Dccember, 1S93.”

The Mica Market,

During the past two months the demand for amber ..ica has quictly increased,
and prices for large lots have advanced, owing to increased cost of mining. The
principal demand has been for thumb-trimmad and roughespliz, while some lots of
trimmed have been sold.  One dealer to keep up the supply of trimmed has been cul
ling dumps of several Templeton mines and trimming all that would cut 1x 3 inches.
Threc mines are at present in operation, the ovtput of two being steady, the work
beingy on veins, while in one the mica is in pockets with an inclination to phosphate
shorily.  All the mica mined finds a ready sale, principaily to the United States, the
consum[;lion in Canada being small but increasing.  Several sample iots have been
sent to England, reports on which are favorable.  There it a strong hope that the de-
mand from England is on the increase,

The Care of Mine Punsps.

By J. CLARENCE STINE, Osconla Mills, Ia.

—

Acidulated mine wa=r is probably as great a souree of trauble and expense at
mincs draincd by stcam pumps as any other natura® feature of a mine.

The best way to counteract its destructive cffects on pumps is to use gun metal or
some oth-r similar composition for the water ends of the pumps.  Owing to its first
cest, gun meial s 0w uficn gscd, and besides there are wane waters so acidulated as
to at*ack it and similar compositions nearly as savagely as they do pood hard wen.
The writer has secn gun metal rendered soft and spongy in less than a month’s time,
has known one inch iron holts to be eaten to the thickaess of a lead penal in thrce
days, and has seen 3 inch iron pipe caten so thin that a tull length of at could easily be
carried in one hand.

I was recently shown the water end of a pump, which owing 1o a sudden change
in the water from *“sweet ™ to tad, i.ad been uotterly ruined in less than 2 month's
time. Every mine supcrintendent shouln keep on hand duphicate parts, liable to wear
or ccrrosion of all pumps, as 2 breakdown of a few hours duration may, at umes,
<ause irrcparable damage.  Aside from the parts supjected to wear by ‘niction, the

piece in double acting pumps likely to wear out first is the wall ar partition be-
tween the bottom valves.  Thisis caused by the water bang discharged, from the
valves nearest to it, against both sides, and, as the valves are usually Jacated nearer
the pastition than the outside shell, the current must strike it with considerable force.
Aside from this, it is attacked on both sides, and must, therefore wear twice as fast as
the shell.  When this wall is eaten through, the pump wilt do 10 work, as the water
is forced from one side of the plunger to the other side. A methud sometimes used in
repairing this, is to melt and run sufficient Babbitt metal, or similar composition, into
and around the wall to close the part eaten.  This is only a makeshift at best, and a
hoor one.  \When hot the Babbitt metal lies close to the wall, and when cold it shrinks
rom it, allowing space enough for small quantities of water to pass through.  This
watcer gradually enlarges the passage way, and in a short time the pump is in a worse
condition than before.

A method by which I have repaired several pumps, and which is original, as far
as I know, is as follows: Drill down the top and bottom of the partition its full length,
Then with a chisel chip out the entive partition, and chip both sides until sutlicient
breadth is obtained for a good joint.  \When the pump is a solid casting allow about a
quarter of an 1nch taper so as 10 more easily fit the new partition. Then with a cape
chisel about 35 of an inch wide cut a groove in each side of the same depth.  These
grooves should be carefully filed, and be made as nearly parallel with each other as
pousible.  The success of the entire job depends on the fitting.  Next is the new par-
tition, which should be made of gun metal or a similar composition.  Makea pattern,
allowing enough for filling and shrinkage. (Brass shrinks about 4 of an inch in ten.)
After the picce is cast it should be fitted into the £ro0ves 5o as to make a periect joint
on all sides.  Unless this is done the work will be a failure.  \When finished the bear-
ing parts should be given a good coating of white lead and oil, and the picce be driven
tightly snto its place.  If all the directions are carefnlly carried out, the new piece will
outwear any other part of the pump. Of coursc it is better to get the casting at a
foundry, but if there is no foundry handy the whole job can be done at the mine by
any person having some knowledge of machinery. In” this case it is better 10 make
the casting first. The metal can be melted in an ordinary graphite crucible in the
blacksmith’s fire. With the exception of the casting, the work requires only such tools
as are to be found at every well managed mine.  All the tools necessary are a ratchet,
chisels, haramer, deill and a few files. 1 pave been called on to repair pumps in this
mann 't several times and have never failed, and all pumps so repaired are at work,
and, as far as can be seen, they are as good as new.  One of them, 2 Cameron pump,
has bLeen running abowt two years, and to all appearances is good for many mete.
Another, a Blake pump, had been ¢ doctored ™ in every conceivable way, but without
success.  After repairing it, as above desciibed, it has run for several months and is
giving excellent satisfaction. The Lore of the cylinders of the pumps repaired, was,
as nearly as [ can rer-=mber, from § to 12 inches.— Colliery Engineer.

Rope Driving.—One of the most eminent *n~ineers Mr. Nasmyth, favors the
driving of mackinery with cotton ropes in place of senher bands.  As a result of many
years’ expericnce and close observation, he states that for heavy main drives it is both
more_cconomical and effective to use a series of ropes working in separate grooves,
and in regard to the objection made to this system—that of the ropes extending un-
cvenly and becoming variable insize, causing a portion of them to be more deeply in
the grooves than others—he states that ropes are now made with such nicety and are
fitted into grooves with such exactness, that little trouble from this source is ex.
perienced. In giving his reasons for thus favonng cotton as the matenal of which the
ropes should be made, Mr, Nasmyth argues that strength alone should not be con-
sidered, but flexibility and clasticity, which propertics perain to ropes of cotton more
than to those of any other material yet employed.

GANADIAN MINING INSTITUTE.

MEETING of Delezates from the varivus Canadian Mining Organizations wil

be held in the Ciareay FRONTENAC, QUEBEC, on Friday evening, 2Sth fune
at eight o'clack, for the purpase of making arrangements for carrying on the work o
the Institute during the ensuing year.

JOHN BLUE, .

President General Mining Association of Quebec,
R. H. BROWN,

President Mining Society of Nova Scotia,
JAS. CONMEE,

President Outario Mining Institute.
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Central Shaft with Crusher-hcad supported from Tog

g instead of at lower end.

GUARANTEED to do morc work with onc-half Ies:

' power than any other Crusher stow known.

Reccived two awards at the World's Columnbian Expositor

at Chicago, medal and diplomas.  Tiic onl

awards given for this type «f Crusher.

N San Francisco, Cal.
Send for catalogue or further information to
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Also received an award and medal at thie *Mid-Winter ¥alr,’

BRANTFORD
CANADA
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TNTTED MBBTING Mining, [ron and Steel Industries

CANADIAN MINING ASSOCIATIONS
IN THE CHATEAU FRONTENAC, QUEBEC,
Thursday and Friday, June 27th and 28th, 1896. MAN UAL, i895-

Under the Auspiees of the GenprAL Mising ASSOCIATION OF Tk PROVINCE OF QUKILEC,
there will be held a United Meeting of

Tho Mining Soclety, of owa Scotta; Tho Asastos Cleb, Tho gaanio mnine FFTY FULL-PAGE HALF TONE ENGRAVINGS
Meetings—Thursday Evening at 8 o'clock. Of the Collieries, Blast Furnaces, Gold Mills, Metal Mines and

BUSINESS Sesston oF INDIVIDUAL SociETies AT Eent O'CLocx, Metallurgical Works of the Dominion.
OPEN SESSION A1 8.30.
The Hon. E. J. Flynn, Commissioner of Crown Lands, in the Chair.
THE DEVELOFMENT OF OUR P'1OSPHATE AND FERTILIZER INDUSTRIES.
Wiy THEY SHOULD BE ENCOURAGED. ,
(2) Phosphoric Acid in Agriculture. . F I F T H X E A R -
By Frank T. Snurt, Chief Chemist, Dominion Experimental
Farm, Ottawa.
(4) Canada—A Natural Manufacturing Centre for Fertifizers.
By MR, HeExrY WIGGLESWORTH, New York.
(¢} Phosphate’s Future,
By Cart. Rour. C. ADpAMs, Montreal. and lron and Steel Companies ever

RECENT IMPRGVEMENTS IN, AND THE APPLICATION OF ELECTRICAL . R
MacHivLgy ro Maxing (Ilustrated). published in Canada.

By Mg, W. F. Drax, Montreal.
Excursions—Frlday, June 28th. 0

The Finest Commercial Werk of References to the Mineral

On Friday morning, leaving the Chateau Frontenac at 10.30 a.m., there
will be an excursion by Caleche to the principal points of interest in and around 670 FAGES. ROXAL Bvo.

historic Quebee.

In the afternuon, at three o’clock, the members and their friends are in-
vited by Messts. Carrier, Lamne & Co., of Levis, to an eacursion by specal PRICE, POST PAID, FOUR DOLLARS;
steamer, visiting the Chaudicre Falls, the Falls of Montmorenci, the Dry Dock,
and the large engineering works of their firm.

Any business or papers left over from the meetings on Thursday will be
tinished at an evening scssion in Chateau Frontenac at eight o’clock.

Saturday Morning ~Excursion to Lake St. John and the Saguenay. PART T,

It is proposed, provided a sufficient L.umber of members and their friends
are available, to have an excunsion to Lake St. John and the far famed Sague- Coal Minine and Trade.
nay, lcavgng via Quebee :mg Lake St. John Railway, St. .»\hndrcw Street Depot, =
on Saturday 20th June, at 8.30 a.my  There is first-class hotel accommodation ] I 3 a1vercle
at Roberval, delightful sccn?:ry and famous fishing. Sunday and Monday Gold Mmmg in Canada.
(Dominion Day) will be spent here, and on Tuesday the boat will be taken at
Chicoutimi fur the excursion down the Saguenay, arriving at Quebec the same

cvening. . .
s Clubs. Copper, Nickel and Pyrites.

The Asbestos Industry.

By courtesy of the President and Members, members of the visiting : N\ tae
associations have been extended the priviliges of the Union and Garrison Clubs Oil and Natural Gas.

during their stay in Quebec.
# ’ Hotels. Phosphate and Gypsun.

follml:g-: special arrangement reduced rates for members have been secured as Chromic Iron.
Chateau Fronteaac - - - - $3 50 .
Florence House - - - . . i’ 00 Mica.
Hotel Victoria - - . - B 2 00 L ]
Transportation—Railways and Steamers. © Structural and Building Materials.

INTERCOLONIAL RAILWAY OF CANADA—Mcmbers from Halifax and points Miascellancous Industries.
‘(_)n this line will, it i~ hoped, be carried to Levis and return for a single
are.

. . : y icul i ; ivide ’aid, Statisti ut,.

QuEREC CENTRAL RAILWAY—Members from Sherbrooke and points on *his ) ull particulars of lhc. Capital ]mcsfcd, Dividends 11'1( ’ .Smusum ?f S)ulp t,
lie wail _lAc warned o Levs and return fur a singie fare on presentatiun of Export and Lalwr, descupniun of Pruperties, Method of Working and Equipment,.
official Circular. together with a mass of useful information not given in any other publization.

CANADIAN PACIFIC, GRAND TRUNK AND CANADA ATLANTIC RAILWAYS
By spraial arrangement, members and their friends will be carried the

round trip over these lines at a greatly reduced raie on obtzining Conven- PARIT I1.

tion Certificate from Ticket Agent and on same being signed at Quebee

by the Secretary. DO NOT FAIL 70 ASK FOR IT AND ONLY KUY A . . L.

SixerE TICRET- ) The Iron and Steel Industries of the Dominion
RICHELIEU AND ONTARIO NavicatioN Co. (Boat service)—By special

arrangements reduced fares as follows (exclusive of meals and berths) of Canada.

ONE WAY. RETURN.
From Turonto to Quebee .. - $700 S$1300 An authentic statistical summary of the Production, Imports, and Exports of Iron

From Kingston to Quebee .. 500 S 25 and Steel, and the Bounties paid to producers of Canadian Pig Iron up to the 4th
From Montreal to Quebee .. . 2 50 4 00

From Chicoutimu to Quebee i . 275 April, 1895 ; together with information respecting the organization, equipment and

A cardial mvitation o be present 1s extended to all interested n the operations of the Iron Mincs, Blast Furnaces, Rolling, Mills, Locomotive and Engine

mineral development of the Dominion. Shops, Bridge Building, Pipe, Stove and Agiicultural Implement Foundrics, Car

JOHN BLUE, B. T. A. BELL, Wheel Works, Tools, Cars and Carriage Builders, Mining and Electrical Machinery
President. Secretary. and other prominent Canadian Manufacturers and Consumers of Iron and Steel.
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J. BURLEY SMITH,

CIVIL & MINING ENCINEER.
(30 Years' Experience.)
Undertakes the .
Prospecting of Mines and
Mineral Lands . .

GLENALMOND,
Buckingham, Que.

Diamond Drill Borings made by Contract for all Minerals (Earthy and
Metalliferous), Artesian Wells and Oil Springs, also Deep
Soundings for Harbours, Rivers, Canals,

Tunnels & Bridge Foundations.

QUARRY SITES AND CLAY FIELDS TESTED

Plans and Sections made Showing Result of Borings—Gold Drifts Tested to
Ledge by the New Pneumatic and Hydraulic Tube System and the
Yield Ascertained—FIlumes, Ditches, Monitors and Placer
Mining Plant Generally Designed and Constructed.

PROPERTIES EXAMINED and REPORTED ON and ASSAYS MADE.

THE CASSEL GOLD EXTRAGTING GO., LTD.

OF GLASGOW.

Tue MACARTHUR-FORREST PROCESS (CYANIDE)

INE OWNERS and others, having Gold Ores and Tailings hitherto untreatable
at a profit, should send samples, prepaid, for experimental purposes, to the
Company’s Agent, W. PELLEW-HARVEY, F.C.S., when Cost of Treatment,
" Amount Extracted, and other particulars will be sent.
We want to contract for the purchase of Tailings, in parcels of 10,000 tons and
upwards, or will treat on commission.

Aooress: EXPERIMENTAL WORKS,

Pender Street, Vancouver, B.C.

W. PELLEW-HARVEY, F.C.8., Superintendent.

.. THE WEBSTER. .

VACUUM FEED WATER HEATER & PURIFIER.

Aggregate Sales 400,000 HORSE POWER Guaranteed.

We guarantee this Heater to give better results than any heater
in the market, and will furnish the same subject to 30 days’ trial_

IN STOCK—Heaters from 10 h. p. to 400 h. p. inclusive, in
stock for prompt shipment.

=& SEND FOR ILLUSTRATED CATALOGUE."§&J

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTURED BY

DARLING BROTHERS

“« RELIANCE WORKS,” MONTREAL.

H. W. JOENS®
ASBE STOS

Sectional Coverings

FOR ALL HEATED SURFACES.

Steam Packings, Round, Square, Sheet—Asbestos, PFire-Proof
Cemen:s, Fabrics, Tubes, Blocks, Btc.

H. W. JOHNS MANUFACTURING CO.

N 87 Maiden Lane, N.Y.

NEW YORK, JERSEY CITY,
PHILADELPHIA, BO3ITON,

CHICAGO,
LONDON.

JOHN B. HOBSON, L. F. WARNER, Jr.
Mining Engineer and Metallurgist. Hydraulic and Mining Engineer.

HOBSON & WARNER
MINING ENGINEERS
Quesnelle Forks, - - - British Columbia.

The Equipment and Opening of Deep Gravel Drift, Hydraulic and Gold
Quartz Mines a Specialty.

Agents for the Joshua Hendy Machine Works, Hydraulic and
Mining Machinery, and the Well’s Lights, for use in Hydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING

Corner Granille and George Streets, Vancouver, British Columbia.

==

FRASER & CHALMERS,
Chicago, lll., U.S.A., and 43 Threadneedle St., E.C., London, Eng.

Power Mining, Milling, Smelting, Concentration and Leaching Machinery ; Re-
turn Tubular and Water Tube Boilers, Corliss Engines, Jones’ Mechanical Stokers,.
Hoisting Engines, Riedler Air and Gas Compressors, Riedler Pumping and Blowing
Engines, Cornish Pumps, Roots Blowers, Copper Converters, Pyritic Smelters, Horse-
shoe Roasting Furnaces, Comet Crushers, Crushing Rolls, Stamp Mills, Shoes, Dies,.
Perforated Metals, Sectional Machinery, Huntington Mills, Frue Vanners, Bridgman.
Samplers, Concrete Mixer, Heavy Machinery and Mine Supplies.

& Write for Catalogues.

Works at Chicago, Ill., U.S.A. and Erith, Kent, Eng.
BRANCH OFFICES:

2 wall Street, New York - City of Mexico, Mex. 827 17th 8t., Denver, Colo-
Helona, Montana. 8Salt Lake City, Utah

COPPER ORE!!!]

Wanted at Good Shipping Points

Write with copy of analysis and state what
quantities you can deliver this season.

ALFRED BOYD,
WELLINGTON ST. EAST, TORONTO
J. H. CHEWETT, B.A.Sc.

Hon. Graduate in Applied Science Toronto University,
Assoc. Mem. Can. 8oc. G.E

Roports on Mineral Lands, Treatment ot Ores, Motallurgioal Processes, and
Makes Assays and Analyses.

83 YORK STREET, ROSSIN BLOCK, TORONTO. -
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CANADIAN GENERAL ELECTRIC GOMPANY Lid

. « . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

Motors

Rotary Drills Pumps
Prospecting Drills Hoists
Percussion Drills Crushers
Tramways Coal Cutters
Rope Haulage Locomotives

o
B %
i L SO =

S T T e

SSION and ROTARY DRILLS

In Operation at the Wentworth Gypsum Quarries, Windsor, Nova Scotia.

ELECTRIC PERCU

Self-Starting Motors, absolutely without Spark

Self-Oiling! No Brushes! No Commutator!
Safety Ilectric Cables

‘When Water] Power is available we can furnish apparatus to Generate and Transmit Electric
Power with Economical Results, up to a Distance of Twenty Miles and upwards.

BRANCH OFFICES and WAREROOMS:
1802 Notre Dame St., Montreal 138 Hollis Street, Halifax

Main Street, Winnipeg Granville Street, Vancouver.

Head Offc: 6571 Front Stree West, Toronto. Ont,

FACTORIES: PETERBOROUGH, ONTARIO.
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SCHOOL OF MINING,

KINGSTON. ONTARIO.

Ffacultp :

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.
iDirector and Professor of Chemistry.
WILLIAM NICOL, M.A,, ' R. CARR HARRIS C.E,,
Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A, Lecturer on Geology and Petrography.
WM. HAMILTON MERRITT, M.E, F.G.S,, Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontatio, and The Discovery and Winning of Minerals,
WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.
JOSEPH BAWDEN, Barrister at Law, Lecturer on Mining Law.

T L. WALKER, M.A, DR. ISAAC WOOD, M.A, Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY :

1. A Course of four years leading to the Degree of MINING ENGINEER, (M.E.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and
ASSAYING is given.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen
and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students is'
-guaranteed, to conduct SHORT COURSES in Blowpipe -Analysis, Chemistry, Mineralogy,
Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped
Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be
.open for work in Session 1894-5. Surveying is practised in the fleld during the warmer
‘months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.



PROVINGE OF NOVA SCOTIA.
Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND——

PRECIOUS STONES

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a térm of twelve months. Mines of
Gold and Silver are laid off in sreas of 150 by 250 feet, any number of which up to one
bundred can be included in one License, provided that the length of the block does
mot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not \V’E‘fr’iiiéq,’“f)m advantage can be taken of a recent Act by which on payment of 50
cents ahﬁﬁill{v';ﬁ i each area contained in the lease it becomes non-forfeitable if the
labot be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the Commissiones
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 applicatiom
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week.
and twenty-four hours for every 15 miles from Halifax in which to make application at
the Department for his ground.

MINES OTHER THAN

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

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

The Government a3 & sécurity for the payment of royalties, makes the royalties
Grst lien on the plant and Axtures 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 they had had experience of.

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

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

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

THE HoN. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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* ""DRUMMOND McCALL & GOMPANY\V

 IRON, STEEL & GENERAL MET‘.AL 'MERGHANTS* |

Ls

. OFFIGE : . New York Llfe Bulldlng, e ;MONTREAL QUE,. 1

- %

- CANADA IRON FURNACE COMPANY lelted

' —————'—MAN‘UFAGTUREBS ox'—«————— i

O'FTAROOAL PIG IBON o

'(FommeFamuso of the Thre e Riverd District.)

. Offices: NEW YORK LIFE BUILDING, MONTREAL QUE ,,

GEQRGE E. DRUMMOND ' Mana.gmg Dlrector

- , ' ‘ e
’ ,Pla.nts at ‘RADNOR. FORGES, QUE. GRANDES PILES QUE., LAC- A LA- TORTUE QUE THREE RIVERS QUE LA PEC‘!E ‘QUE. .

» M@N@I&EAL CAR WHHEEL B@MPANY i
B BAILRO_A_ZD CAR W‘FTET*"-LS

.* "STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY'} .

' Worl(s lAGHINE QUE Dffices : ﬂEW YORK I.IFE BIIILDING MONTBEAL

L THOMAS 3. DRUMMOND GENERAL MANAGER

DRUMMOND MGCALL PIPE FOUNDRY CO Ltd‘ ‘
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- THE CANADIAN MINING ANl ‘/IECHANICAL REVIEW. IR

THE DOMINION WIRE ROPE GOMPANY Lto.

,, ————MONTREAL———— .
' TRANSMISSION ;ND COLLIERY PURPOSES. - .

'WHEN NEW

SOLE CANADIAN AGENTSfor the oy SOLE CANADIAN AGENTS for the

. . o (JE.EFREY ot ' CELEBRATED - ,
STEEL GABLE COMVEYDRS ™= e ot “BLEIGHERT" -.
e Handlmg Coal Oges, Mhera.ls, i ’ : - ' ’ N
et Refuse, Etc. - TRAMWAYS. ,

Also Ropes for Hoisting, Mining, Elevators, Shlps Rtggmg and Guys, Etc Etc, Send for Cataloguie and Estimates o P.O. Box 2274
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MON ARCH ECON OMIC BOILERS |
REQUIRE NO BRIGKWORK , N ‘*;f
And are guaranteed to save 10 per ceni in fuel over any T #

. brickset (boiler; in some cases the saving ‘ o

has been as high as 3o percent: « -~ - = _ e

We also build Lancashu'e and the ordmary Brickset T
Boilers, or-any other usual type Cox . . :
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ROBB ENGINEERING COMPANY LTD. x C AMHERST NOVA SCOTIA .

‘Dominion. Coal Company. len;ed

‘

< ’ ’ .

. .. - Owners of the Vlctona Interna,tlonal Caledonia Reserve, Gowrle thble o ‘ A .
' . Glaee Bay, Bndgeport and- Gardner Colhemes ' o ',
—-‘—-moppaké FOR SAL}E—»-——-—-—— . - R

STEAM BAS and DOMESTIL UOALS of HIGHEST {JUALITY o

. Carefplly prepa.red t'or Market by imprqved apphances, either F.G.B. or Dehvered

i

. It is- a.lso prepa.red to enter mto Contracts \mth Consumers covermg a. term of o
'.,,‘ years. Its fa,cﬂltles fox: supplymg Bunker Coals Wlth promptness is unequalled. )
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p R —---APPUCATION r-‘on PRICES, ET(; To BE MADE To—— . T '- “ ’~ - :
J S MCLENNAN Treasurer, 95 Mllk Stl, BOSTON, MAss.
FE DAVID McKEEN Resident Managér, = M. R. MORROW Y S e
. . ... . Glace Bay, Gape Breton.. 50 Bedford Row, Halix
-} R, . KINGMAN BROWN .& CO,, Cistom House Square, Montreal. .|
FRAg HARVEY & WIEKBRIDRE Produne Exehange\Bmldmg, New York Sola Agents for New York and for Export. .
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