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y NOTICES.
Change of Residence.
The Secretary will be obliged if members will notify him promptly
any change in their addresses,
Subscriptions,

Members are remindec that subscriptions for the ensuing year were pay

able at the Annual Meeting 1st March, and should he remitted withoy

delay to the Treasurer, Mr. A. W. Stevenson, C.A., Bank of Toronto Ch im

’ bers, St. James St. Montreal
Library and Reading Room.

The Library and Reading Room (Room 4, Windsor Hotel, Montreal is

open daily for the use of members from 10 a.m. to 6 p.m,
Corresponding Society.

The Council has made arrangements whereby members are permitted
to purchase copies of the Traneactions of the follow ing corresponding Societ
at the rates named below : —

The Iastitution of Mining Engineers—
: Vols. 1, 2 and 3, 25 shillings each, post free,
3 Vols. 4 to 15, 10 shillings each, post free.
All applications and remittances should be addressed to the Secretary.
Members’ Certificates.

Members in good standing, who have not received their Certificates «
Membership, are requested to communicate with the Secretary.

B. T. A BELIL,
Secretary,
L)
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Zhe Canadian Mining Institute. i

British Columbia Meetings and Excursion.
SEPTEMBER,, 1899
PROVISIONAL, ANNOUNCEMENT,

The Summer Meeting of the members of the Institute will be held in
the Province of British Columbia during the Month of Sep.ember. The

following programme is provisionally announced :—

Members will leave Montreal by C.P.R. train on Friday, September 1st,
being joined at Toronto the following day by members from Ottawa, Toronto
ind eastern points,

The party will proceed by way of Owen Sound and the Great ILakes to
Fort William, leaving there on Monday, September 4th, whence train will
be taken for Revelstoke. It is proposed to spend Thursday, September 7th,
at the Banff Hot Springs Hotel, arriving at Revelstoke on Friday, September
Sth.  Members of the Institute residing west of Revelstoke will join the
party at that point,

From Revelstoke the party will proceed directly to Nelson, arriving in
Nelson on saturday, September gth. It is proposed to spend three days in
Nelsor and vicinity, leaving Nelson on Tucsday September 12th, for Ross
land, arriving at Rossland the same day.

Two days, 13th and 14th, will be spent in Rocsland and vicinity, Friday,
September 15th will be devoted to an inspection of the Canadian Smelting
Works at Trail; The same day the party will leave for Slocan, arriving at
Sandon the following day, Saturday, September 16th. It is proposed to
spend one day at Sandon, leaving on Monday, September 18th, via Slocan
Iake and Slocan City, for Nelson,

On Tuesday, the 1gth, the party will leave Nelson on the return trip,
via Kootenay Landing and the Crow’s Nest Pass, arriving at Feruie on the
20th,  One day will be spent at the mines of the Crow's Nest Pass Coal
Company, whence the journey will be continued easterly by rail, arriving at
Rat Portage on Saturday, September 23rd.

If a sufficient number of members should desire to visit the Lake of the
Woods District, arrangements will be made for a stay of one or two days at
Rat Portage. The party will arrive in Montrcal on Tuesday, September
26th, at 6.25 p.m.

By courtesy of the Passenger Department of the C.P.R., your Council is

¢nabled to announce that fares, inclusive of sleepers and meals, from Mont-
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real to Rossland and return to Montreal, will cost $121.80. Itis estimatel

that the cost of hotel accommodation at Nelson, Rossland and Sandon wi
cost about $22.50 more, so that $150.00 should cover every expense incident
the trip for members leaving Montreal.

Negotiations are pending for a special rate to members coming from tl

Maritime Provinces and points east ol Montreal, and also for memben

coming from points west to Revelstoke. T'he railways are showing every dis

pnsitiun to make these rates satisfactory,anda furtherannouncemer tregardiyg

them will be made in a second circular., Arrangements are also being mal
for special rates to points west of Revelstoke, should any of the eastern men
bers desire to visit mines and mineral centres while out there. We are n
now in a position to state these extra rates definitely, but we have ever
surance that they will not exceed one-haif the regular rates.

Members are requested to signify thei intention of attending the med
ing to the Secretary at once, as the number which can be taken upon th

trip is limited, and in order to secure most favourable arrangements with tl

transportation companies, a definite number must be announced to then
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Metallurgic Standards.

By FrepeErick T. SNYDER, Vancouver, B.C.

It is perhaps because of its great antiquity and the force of
Festablished custom that modern scientific methods have been so slowly
dopted in metallurgic work.  The other industrial branches that have
o do with the transformation of power into useful results are found to
have standards of comparison complete in proportion, as the industry
®is young ; perhaps the most complete being the youngest of all, the
Scommercial utilization of electricity. 'There is available in the trans-
Wactions of various associations of mining interests, a mass of records
Scovering the operation of many plants under a wide variety of condi-
ftions ; records that just miss being of great value, because they are
xpressed in units that are not standard, making the utilization of the
'xpcricnce they record impracticable. Speaking for my own depart-
ment of the metallurgy of the precious metals, the great need is a
‘ group of standard units by which the results of one establishment may
/ e utilized in planning and operating another under somewhat different
ircumstances. The most pressing of these are :—
ist. A unit of weight.
2nd A scale of sizes for crushed ore.

3rd. A coefficient that shall represent the mechanical condition of
Rhe ore.

Of these, the second has to do with milling work alone ; the first

nd third underlie the operations of both milling and smelting.
] The unit of weight is in much the most satisfactory condition.
Mo the extent of which it is individually a factor, results can be
xpressed in terms whose accuracy lies within the limits of error of the
WPrdinary observation. Its usage and form leave much to be desired.
he common unit of weight in metallurgic work is the ton. The
Juestion at once arises in considering a record, which of the four tons
extended use is it? Especially as their variation is too small to
Mdmit of the question being answered by a direct consideration of the

WMecords themselves. Fortunately, one of them, the metric ton is
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rapidly driving the others out of use. It is desirable that forethought
should be used in aiding its introduction, that multiple standards of
weight may end as soon as practicable. Of the value of its decimal
notation little need be said. Its close correspondence with the present
English long ton (2,205 lbs. in place of 2,240 lbs.) involves in its .
introduction the minimum change in one’s standards of experience. {5
An additional feature, of distinct value from our present point of view, "
is the correspondence it brings about between laboratory and mill "-
calculations. It is desirable that all weights in metallurgic practice g
should be “dry weigbts,” and that a definite statement of the determi-
nation of moisture should form part of each record. It should be
understood that competent assays and analysis are always made on |
dried pulp, and that they are of value only as applied to * dry weights” ;
of ore. The practice of obtaining the weight of ore by calculation 5
from volume is to be condemned. Estimates made in this way are
practically worthless as records. Fallacious values that lead to dis
appointing investments can frequently be traced to this practice. A
scale can so readily be introduced at some point in any process on
which the pulp can be actually weighed, that a desire to avoid com- 8
plication can hardly be urged in extenuation. 1

When we turn to a consideration of units of size, for crushed ore, &
we are at once in contact with the illusive question of “mesh.” !

These concentrates were crushed through a thirty mesh screen. :‘_
What does it mean? That it was a screen having thirty wires each =8
way per lineal inch? Possibly that was originally what it meant, but 3
the screen that these concentrates came through had no wire at all. Tt} 8
was an indented slot screen. Even if it had been a wire screen, who 8
is going to tell how much of each thirtieth of an inch was wire and how '8
much hole. Then was it a woven screen or a sewed one ? If woven,
was it double crimped or single > But grant that these are all known 3
and made matters of record ; that the available free area of the holes’S
has been ascertained by a Round taper needle, will this tell what sized 3
tetrahedron of quartz will go through that same hole. The accompany 4
ing enlarged photograph of a forty mesh screen, taken at an angle oS
sixty degrees to the surface of the screen, will illustrate the point. II%
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also illustrates the point that the maximum area of the hole is not at

right angles to the surface of a woven wire screen, especially so in the
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Forty-mesh Screen—Angle of 60°.

case of a double crimped screen. It is the almost universal use of this

B type of screen in laboratory check work that makes its consideration of

importance.

The angle at which the material strikes a screen is a factor in
determining the size of the particles that go through. This has been
taken advantage of in that meritorious device, the Bertelett screen, by
which forty mesh pulp (whatever that may mean)is produced by a
twelve mesh screen by throwing the material against it at a small angle;
a feature of great importance to leaching plants, where the possibility
of dry crushing and screening often means the difference between
uccess and failure. It serves to illustrate most pertinently, how wide
a range of ratios the mesh of a screen has to the maximum size of the
product passing through.

In stamp mill work another indefinite factor is the height of
discharge. With the same screen the average size of the issuing pulp
can be halved by doubling the ".eight of the discharge. How are we
to compare results? Because one battery with a thirty mesh screen
and a four inch discharge, saves sixty per cent. of the gold in an ore on
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the an algamated plates below, is it an inferior machine, because the
next battery with the same thirty mesh screens, but an eight inch
discharge saves seventy per cent. of the contained gold ? A proper
screen analysis of the pulp would explain the difference, and again
illustrate what an indefinite standard * mesh ” is, when taken alone.

The necessity for definite data in my own work has led me to F
abandon screens entirely as primary standards of size, and to measure 3
the minimum diameter of the ore particles directly, by a specially 1
construct~d micrometer. As shown in the accompanying photographs,

the special features consist in tipping the calipering points with disks

one centimeter in diameter, the surface of which are parallel within one i
thousandth of a millimeter (one thirty thousandth of an inch) and in
making the lower disk movable. In use, the micrometer is held
vertically, the lower disk slid down and the ore particles, wet or dry, put
upon it. It is then raised until the stop on the handle comes in
contact with the adjustable shoulder S. The lower disk A is then
locked in position, by the screw C. A series of tests has shown that 8
this lower disk can be repeatedly replaced in the same position within j
one five hundreths of a millimeter, when working rapidly and without §
especial care. The upper disk B is then unlocked by the screw D and 8
by the handle E is screwed down upon the ore particles. When the 4
pressure on the ore particles reaches a predetermined and uniform
pressure a ratchet in the handle E slips and the rotation of the barrel F E
and advance of the disk B stops. The amount of disks are separated 8
and then read in hundreths of a millimeter on the scale at G. The
upper disk is retracted by rotating the barrel F and the lower disk 3
withdrawn and the ore particles removed. The range of the instru- 3
ment is from one hundreth of a millimeter to about four centimeters, :
the precision being uniform over the entire scale, at about one five "
hundreths of a millimeter for groups of ten observations. It has been «" :
used so far entirely in the calibration of laboratory screens. A given 3
material, to be examined, is screened and the minimum diameter of 1§
the maximum sized particles passed by the screen is determined by the 1
micrometer. This is then marked on the screen and used in records 4
where the mesh of the screen was formerly recorded. It should be
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noted that the screen will not calibrate the same for different materials,
having different systems of cleavage, such as coal and quartz. Inde-
pendent constants should be determined for each. The following | =
screen analysis of tailings from the Belmont Mine, Ontario, stamped '
through smooth slot screens, called 50 mesh, taken September 27th,
1898, will illustrate its use : —

Maximum o
Milligrams. Per cent. Size corresponding mesh
Millimeters. stamped onscreen.

5,640 .83 (on 40
636 .50
432 77 .23

4,570 8.1 B

5,638 1001

Concentrates crushed on a mortar through a one hundred mesh 1'
Greening wire scieen gave an average "of fifteen hundreths of a milli- ,‘
meter. It should be noted that from the construction of the micro-
meter and its method of use, that it is the size of the largest particle or
the actual free area of the screen that is determined.

A definite unit of size once available, it becomes of interest to
determine whether some coefficient cannot be arranged that will
permit of legitimate comparisons being made between the work of
different mills under different conditions.

Other conditions being the same, it is evident that the amount of l
gold that will zmalgamate from any given ore will be proportionate to
the total area of surface exposed by crushing. 1In a given weight of ore
the number of particles is inversely proportional to the cube of the
diameter of each particle. |

N=C' Where C'is a constant.
d3
The area of each particle is proportional to the square of the

diameter.
A=C" dz C" being a constant.




Metallurgic Standards.

Therefore the total surface area of the particles in any given
weight of ore is inversely proportionate to the average diameter of the
ore particles.

S=AN=C'xC'dz2
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In a leaching proposition the metal dissolved is proportionate to

S=C
d

Where S may be called the coefficient of surface, C is an arbitary

constant, and d the average diameter of the ore particles. It is evident
that the work done in crushing ore is proportionate to the surfaces

separated, so that in this case also 3
$=C et

d

The ratio between (W) the work done and (S) the surface pro-

duced will represent the efficiency (E) of any crushing appliance.
E=W
' 8

Heretofore there has been no way of definitely stating such a

figure.
If the ore particles graded uniforinly in amount from the smallest

to the maximum size, it would be simply necessary to divide the sum

of the diameters of the largest and smallest hy two. Such a condition
would be plotted by a straight line as Curve 1.

~
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The customary condition is more complicated, the characteristic
curve being as in Curve IT
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In this case it is necessary to divide the area under the curve into
a series of sections and obtain the average diameter in each, afterwards
weighting the diameter so obtained to correspond with the influence of
the amount of that particular size.

The calculation from the screen analysis given above for Belmont
Bt ilings is as follows :—
.§o+.35=. 365
2
KOk Pl e
2
17+ . 0=.085
2
11.3 + .365= 31.0
7.7 + . 20= 38.8
81.o0 + .085=0953.0

Coefficient of surface..... .1022 §

By taking percentages in place of weights, the constant C can be
neglected and a figure obtained, that will for all screen analysis be
proportionate to the actual surface of the ore particles. And also a
constant, undér equal conditions from which the efficiency of any
crushing, amalgamating or leaching processes or appliances can be
definitely determined.
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In this connection, attention should be called t3 the present
indefinite methods of plotting screen analysis. The same data in the
hands of different plotters would show very different results.

The difficulty is usually a failure to clearly state what the per-
centage units represent, whether it is the amount that passed. through
the screen, the amount that stayed on it, or the total amount that was
larger than the given mesh.

In conclusion, it is desirable to emphasise the need of having the

Institute by resolution warrant with its authorization, the use of such
metallurgic standards as are sufficiently determined.




ent 8
the =3

Der-
iy
was

the
ich

Notes on the Occurrence of Quicksilver in
Canada.

By A. |. COLQUHOUN, Savonas, B.C.

The principal quicksilver producing countries so far have been

‘ Spain, Austria, Peru, California, China, Russia, Mexico and Tuscany.
% These countries have all added their quota to the world’s production
‘:‘ and I predict that in the near future when Canada has the benefit of
J’ the capital and brains required to make a great financial success of the

working and treatment of low grade cinnabar ores, which has been the

. | case in Russia and California, she will take her rank among the fore-

®most in this important industry.

For the benefit of the prospector before proceeding any further, it

' will not be out of place to describe the ores from which quicksilver is
= produced.

Cinnabar.—This is the chief ore from which nearly all the quick-

= silver of commerce is derived. In colour the mineral is of a cochineal
¥ red with a lead grey and scarlet red tarnish, but has an unmistakeable

scarlet read streak identifying it from the ochres or iron oxides, which,
although brilliantly coloured, often give a dullish brown streak with the

® penknife. The composition is 86.2 per cent. of Mercury, and 13.8

per cent. Sulphur.

Native Amalgam is of rare occurrence, but in the mining of
quicksilver ores is met with in Mexico.

Mercury Iodide is also rare and is met with in Mexico, having a
reddish brown colour.

Selenide of Mercury has been found by many of the searchers for
this metal and the writer has identified some crystals from the mer-
cury properties of Hardie Mountain, Copper Creek, B.C. The ores of
South America are dark steel grey in colour.

Cinnabar was first found about four years ago as float on the
north side of Kamloops Lake at Copper Creek, but owing to the
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ignorance of the original finder, the specimens lay around the Savonas
Hotel until an enterprising and learned prospector identified the ore 3

which resulted in the location of the group of claims now owned by f.

the “Cinnabar Mining Co.”
The formation in which the cinnabar occurs in this section of the

country consists of basaltic and dolomitic dykes traversed by veins of

quartz and calcite in which the ore is found in some instances in a
pure state, also finely disseminated through the gangue associated with
pyrites and other foreign elements.

These dykes and deposits have a general direction of N.N W. and
S.S.E. through what appears to be diabase porphyries, but it i
impossible to determine the true nature owing to the surface decom
position.

To the north of the company’s properties cinnabar is also found in
altered conglomerates on Hardy Mountain and in fine grained sand.

stone to the east on the Caledonia it is found desseminated in fine '

scarlet spots.  Associated with the cinnabar we also find copper sulphide
and carbonates and on the Hardie Mountain, as aforementioned,
selenide of mercury which invariably carries a gold and silver assay.

During my trips in the Kamloops district last summer I discovered |8

a deposit of cinnabar, some fifteen miles south, proving the southern

extension of the belt, so that considering the Criss Creek deposits to |

the north we can state that the belt has been traced for thirty miles.

it

Notwithstanding the fact of the existence of large bodies of 8

medium {urnace ore o.56 per cent. to 2 per cent. and over, exposed '8

by the development of the “Cinnabar Mining Co.” and other de %
posits of high grade ore hitherto untouched, they have not made a =

success.

It seems a pity that through the fault, ignorance and gross mis '8

management of the concern the whole district should be held back in &

its progress.

About $50,000 has been thrown away in work and the erection of ]

a Granza furnace, tramways, etc., and has only produced 128 flasks of

quicksilver ; of this amount 121 was produced by means of cast Jron
reforts and 7 flasks by the Granza furnace, ]
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As instances of successful treatment, the following data will he —‘
convincing

At the Almaden works in Spain during one season of 197 days, 4
two channel furnaces were kept running continucusly, treating 17,210 1
tons each in 24 hours or 3,103,102 tons in all, at a cost of 6o cents per g
ton. The quantity of quicksilver produced was 178.25 tons. The
expenses of calcination were as follows : E

Labour about

Tuscany—At Monte Amiata the cinnabar bearing tufta carries
from o. 35 per cent. to 30 per cent. and upward. The Carmak Spirck
roasting oven is in use and is said to treat o.4 per cent. ores ata
profit.

In other parts of Tuscany the ore occurs in bedded marls and "-’
limestones in a very pure state also scattered through a network of 8
fissures filled with calcite and averaging from 2 to 30 per cent. Here &
they treat the ore by w2shing in rectangular boxes with rakes and (8
retorting the resulting mineral with an admixture of 20 per cent. lime E
to desulphurize and liberate the mercury :

Peru —The famous Huancavelica cinnabar mine has given 1

yield of 104,045,200 Ibs. of mercury valued at $67,629,380 at a cost of
$10,587,000. . i
In conclusion it is evident from the data given that low &

grade ¢ s, of even one half per cent. can be profitably worked, and
British Columbia only awaits the advent of a concern which can put
this latent industry on its feet again by the employment of competent i¥
men who understand the business and are capable of overcoming the
many difficulties attendant on the treatment of the different grades and °8
classes of ore to obtain the best results i
The district surrounding Savona is of peculiar interest to the '8
geologist and miner, especially the occurrence of native copper and
other copper ores in the tertiaries of Copper Creek and I believe =
another year will see both cinnabar and copper mines in full working
order. :




Across the Pitch Versus Up the Pitch.

By O. E. S. WHITESIDE, Anthracite, N.-W.T.

The above title, tersely, directs your attention to a comparison of
e getting of coal from breasts driven across the pitch, nearly in the
irection of the strike, and parallel with the gangway, with the same

Wperation in breasts at right angles to the strike, or straight up the

WBitch, under a few of the conditions that obtain in pitching seams.

In the Cretaceous measures at Anthracite and Canmore, the

Bitch may be said to vary from 30° to 50°, although at some parts

Worked, the seam is flat, and at others, pitches 9o’ from the horizontal,
While, anticlinals and synclinals of coal are no uncommon thing.
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Slopes are sunk to the depth desired on the seam, and in most
ases it is necessary to do considerable grading to obtain a three
nndred foot slope without a knuckle, or roof roller. Gangways are
hen started to the right and left, their course being directed by the
roper gradient, and, the varying strike of the seam. The method
dopted, for lowering the coal to the gangway, is in the main, by
neans of chutes, although back-balances or self-acting planes are, in
pecial cases, resorted to. On the upper levels, where the “up the
bitch,” system of work had been adopted, gangways were driven
elve feet wide, and chutes eight feet in width were started up the
bitch, leaving gangway stumps thirty-two feet along the gangway, by
wenty feet up the pitch. These chutes were then widened to twenty
ect, for the remainder of the way up, leaving pillars twenty feet wide,
hrough which crosscuts eight feet wide were driven at intervals for
pentilation.  In this manner the coal was worked towards the boundary,
he pillars being left to pull on the way back.

After working this system for some time, it was deemed necessary,
[ possible, to adopt some other which would lend itself more readily
o the cleaning of the coal within the mine, and thereby lessen the
ost of handling and transportation.

2
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In a paper on “Subsidence Caused by Colliery Workings,” by}
Joseph Dickinson, F.G.S, in the Transactions of the Mancheste 8

Geological Society, and reprinted in “The Science and Art of Mining," :‘ﬂ]
the author, in speaking of pillars left for support, says “Pillars for -
horizontal seams may be either square or oblong; but for incline® o
seams, oblong pillars lengthways between rise and dip are preferred.,‘ -
especially where well defined cleavage or slips run level course.” "
This “up the pitch” system then, left the preferred supports, ll‘.c- pi
pillars were not so liable to be over-ridden and run out on a steg |
pitch as oblong pillars with their length across the pitch, especiall) S , .
where the coal is full of slips, and more especially if there is a wel S .
defined cleavage in the direction of the strike. Breast cars were notf8
needed, the coal fell to the chute without handling, and if the chutes .
were kept full, neglecting the sizes in which it was mined, and the firstf§ thi
ought to have been delivered to the gangway, with a minimum of fall._ 4
breakage for chute delivery. .
The other system which made it an easy matter to separate thef
rock and other refuse from the coal at the working face, with amplc -
room to gob the same, made it necessary that the length of the oblongf sta
pillars should be in the direction of the strike. Working the coal in up
this manner across the pitch, requires less labor and lumber for chutes e
and as it is necessary to have a wall to separate the gob from the road -
way, the ventilation of the face is accomplished by the same process -
and the Ordinance requires the air to be kept within twelve feet of xhe e
face. This method reduces the work more nearly to that necessary ol

a flat seam and consequently does not require the skilled labor faul
necessary for “up the pitch” work. This matter of skilled lahor
probably counts for more with us than in some older districts, becaust|
laborers from the ranching country are always plentiful, while miners|
are very often scarce, especially those skilled at working up a steep}
pitch.

With regard to the strength of the pillars, a defined cleavage was §
not a marked feature of any of the seams we have worked, consequently§ -
the change of system did not effect us as it might have some of the
pitching seams of Pennsylvania.
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In the “across the pitch” system adopted, narrow work was in
some cases, where the seams were not close together and the coal
without a well detined cleavage, dispensed with, Here the gangways
were driven twenty feet wide, chutes twenty feet in width were started
up the pitch, with pillars one hundred and fifty feet long between them,
8 and every thirty or forty feet up the pitch breasts twenty feet wide
were worked across the pitch to the inside chute. In this way oblong
pillars were blocked out with their length across the pitch, one
hundred and fifty feet long and thirty or forty feet wide. 1In all breasts
across the pitch and most gangways, the road is carried on the low
side and the gob and return air on the high side.

The seams worked are from five to ten feet in thickness and a
row of props is carried close above the track. Chese props are lagged,
the coal shovelled into the cars, and the refuse and rock stored above,
and in most cases there is enough to completely cover the props
and make a good air course.

Two seams lying rather close together gave some trouble, partly
on account of the measures between thinning out locally. Before
starting work on these seams, the rule was laid down that all breasts
up the pitch on the lower seam should be driven by sights directly

under those on the seam above, and those across the pitch directly

under those above, in the direction in which a prop should be placcd.
It was also decided that these places should first be driven on the
overlaying seam, and followed later by those on the lower one. This
latter rule was not strictly lived up to, owing to the intervention of
faults and the demands of the market for some few months after the
commencement of this work, but no trouble was experienced for a
considerable time after the pillars had been blocked. Finally the
floor of the upper seam commenced heaving, and the pillars started to
run, so we slowed up work on the lower seam and started pulling the
pillars of the one above before they had time to run out. Ina great
many cases where one breast had broken through into another, we
found the thickness of the measure between to be only six feet and in
one case they actually run together, whereas, the thickness we had
reviously was fourteen to twenty feet.
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From now on we intend to push the solid work of the overlying =8
seams, and immediately follow up by pulling the pillars, and then ‘

after the removal of everything except the stumps, to mine the lower =
seam by a similar process _'

Considerable might be said as regards the waste in mining and =
handling the coal in these two systems, also concerning the puliing of 8

pillars, but the writer will leave this for the discussion of members, ‘ h

or for future consideration. - e
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On the Establishment of Science Classes, &c.

By A. H. HorpicH, Nelson, B.C.

It is right to state at the commencement of these few remarks,
hat the ideas therein contained are not intended to apply to large and
well populated cities, where far superior arrangements can readily be
made, but rather to the small and scattered towns that help to make up
his vast Dominion.

The inestimable value of, amounting . ~lly to a necessity for,
T'echnical Education will hardly be disputed, (' the question now
iscems to be, by what means can it be best supplied. In the larger

ities of the Dominion this offers no difficulty, as the various well known
niversities can amply supply all needs; but in the less populated
listricts—British Columbia perhaps especially, no city is yet powerful
nough to support a properly constituted and equipped School of Mines,
or College for Technical Education, nor could students be moving
about from one town to another except at a prohibitive loss of time and
money. But the fact remains that this special education ought to be
afforded, so that all whose tastes or occupation incline them to take
advantage of it should have no difficulty in so deing at the minimum of
inconvenience and expense.

If, as the writer ventures to think, these statements will not
e disputed, it may not be time wasted if some of it is spent in
onsidering the matter seriously, always oi course making use of ex-
perience that has been gained in other countries. In England for
instance, science classes are held in every town of any preten-
Ssion, and pretty well all branches of science are taught besides
S Technical Education in the chief industries of the district, e.g. dyeing,
anning, carpentery, weaving, and many other allied subjects. In many
f these schools, well fitted laboratories are to be found, where the
btudents can carry out practically what they have learnt in theory, and
hlso make experiments in their own particular branch under the guidance
of the teacher ; and nothing is so productive of permanent knowledge
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as carefully and thoughtfully performed experiment. In some of the
larger institutiohs there are in addition, fully equipped workshops for
making engines, electrical apparatus, and such like machinery, a thorough
knowledge of which will ensure a decent living to any ordinarily clever
man. It is not my purpose here to refer to the still larger educational §
establishments such as the Royal School of Mines (London), Owen’s §
College (Manchester) or the Liverpool University, all of which are far §

beyond our means, if not our wants, (and indeed it has been forcibly b

brought home to me that fine work is not wanted, or at least not E
appreciated in British Columbia—the rougher the better, usually), but §

merely to see what can be done with the limited means at our disposal, §

and it seems to me that the establishment of Science classes in all towns &
where there appears to be a desire for them will prove a comparatively
easy task. :
The beginning must of course be on a very limited scale ; there is
no need to build a huge structure till the enterprise is able to afford it; g
but most towns can find a large room furnished with all that is8
necessary in which lectures could be given on various scientific subjects, §
and possibly some practical instruction as well. A “rough outline” so§
to speak of a chemical laboratory can be easily and cheaply fitted up, a
vast array of uniformly sized bottles with complicated glass apparatus, §
and any amount of paint and varnish while unquestionably pleasing to
the ordinary eye, being totally unnecessary. It is not the bottles and
apparatus that do the work, but the man who knows how to use them.
The difficulty is that not much experimenting can be done at night—in
the 3 hours usually assigned to such work—it is not at all easy to see
just what you are doing, and what has actually happened as the result
of your experiment, by artificial light. But lectures can easily be given
at that time, and possibly a few hours of daylight can be spared during
the week as well, for experimenting only. The study of minerals|
indeed, which is a most important branch, can only be carried on
properly by daylight—unless at least some form of electric light can be
introduced that is in all respects equal to daylight. However, these and|
many other points which are liable to crop up at any moment, must be
left to be dealt with after the suggested classes are formed and in work |
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g order—the first thing is to have such classes organized for the
enefit of those who are unable to attend the larger universities and
olleges, in the more out of the way towns in this Dominion. The
uestion naturally arises, “who is going to pay for this teaching”?
nd it is a question that must be answered, as it is the lot of very few
f us to be out here exclusively for the benefit of our health.

How then can the expenses be met ? Well, let us hope that our pro-
incial governments will be able to see their wayto assist; and letthe pupils
emselves pay a certain fee, more of course where laboratory practice
§ included, and let there be regular examinations (perhaps annually or
ven twice yearly) upon the results of which the teacher shall receive
ome grant from Government. The fees to be paid by the pupil
robably might have to be varied in different localities, cost of living,
gc., being an important factor in the calculation, but the Government
rant should be at least equal to such fees, dependent on the condition
at the pupil passes a satisfactory examination. The grant might very
asonably be graded, so much per head first class ; and so much less
pr second class ; then the teacher would have a very strong incentive
D teach the subject thoroughly.

It is very much easier for one man to travel (if he must) 10 or 50
iles once a week so as to teach his particular subject at different
entres, than it is for pupils to travel that distance; and it is quite
ossible that in every town some one man can be found who can teach
t least one special subject and do it thoroughly ; the same being true
f more than one man and more than one subject. In any case, the
patter appears to me to be well worth attention, and there are some
rounds for hoping that the British Columbia Legislature will take the
heme into consideration at an early date.

Perhaps some members of the Institute will offer their own opinions
nd suggestions as to the feasibility of starting up even on a small scale
yme such classes as I have attempted to outline.

In close connection with this subject is the urgent need of some

ind of association of analytical chemists and assayers, to prevent the

» commonly utterly incapable man from misleading those who
nocently come to him for advice. It has fallen to me more than once
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in British Columbia to find a man professing to do assays (and even}
analytical work) who was ‘gnorant of the first principles—and often had§
quite unsuitable balances. While the assay for gold and silver is no
very difficult (but it wants to be performed correctly), yet copper is not
quite so easily estimated and requires decidedly more skill and
experience, and I have met assayers out here who candidly acknow-§
ledged that they could not assay a sample for copper. Can we nolf
join together and insist on a man proving himself capable, before allov. &8
ing him to practice? or would it be “interfering with the liberty of the
subject”? Some action ought to be taken, and it is my sincere hope 1
that these rather random notes may be considered and discussed and§

that the hoped for good results will follow.




A Notable Canadian Deposit of Chromite.

By J. T. DoNALD, M.A., Montreal.

Chrome ore mining in Canada was begun in 1894. About 10,000
tons have been extracted up to the close of 1898. Mining has been
carried on in the most primitive fashion, the only appliance in addition
to hand labor being horse derricks. This is largely because the
deposits thus far worked have seemed to be pockets of very limited
extent, and therefore, not warranting an outlay for labor saving plant.

The object of this paper is to call attention to the most important
deposit of Chrome ore yet discovered in Canada, a deposit that has
already yielded about 3,000 tons, and certainly yet contains at least
several times as much as has been extracted, that is to say, a single
deposit that alone contains as much Chrome ore as has thus tar been
produced from 27! other sources during the five years since the incep-
tion of the industry in Canada.

This remarkable deposit of Chrome ore is the property of Mr. H
Leonard, of D’Israeli, Que., and associates.

It occurs on Lot 26, Range II, Coleraine, Megantic County,
which lies near Little Lake St. Francis, and about six miles eastward from
Chrome Siding on the Quebec Central Railway, between Coleraine and
Black Lake Stations, 7.e., about 160 miles from Montreal, and 86 from
Quebec.

The writer examined this property twice in October, 1898, and
found the ore traceable as a belt in the Serpentine for a distance of
about 260 feet, in a general south-east and north-west direction and
outcroppings appear at intervals over a breadth of some sixty feet.

The ore occurs on the slope of a ridge that rises gently towards
the north-west The surface serpentine is much shattered and even at

the greatest depth lines of cleavage are numerous, so that mining is not
difficult.

Without entering into the question of the origin of Chromite,
it may be said that the appearance of the deposit is that of a great mass
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which, thrust up from below and following lines of least resistance, has

spread itself out through fractures and fissures in the serpentine, form- {8

ing a network of pockets connected by bands of greater or less width.
What seems to be the main band is from six to ten feet wide in places,
and at one point reaches a width of nearly twelve feet on the surface,

A number of samples representing diflerent portions of the deposit, |
have been analysed in the writer’s laboratory,—the percentage of
Chrome oxide ranged from 37.9'3 per cent. to 44.93 per cent.

The ore is in excellent repute with and is constantly being used by
makers of Chrome steel, both in Canada and the United States, the
larger quantity of course being used in the latter country.

Tests have been made to learn the extent to which this ore is
amenable to concentration, and with most satisfactory results.

In one case ore, assaying 39.58 per cent., was found after concen-
tration to test 48.80 per cent. Chromic oxide.

In another case, crude ore assaying 40.50 per cent., was experi-
mented with ; the concentrates amounted to 63 per cent. of the ore, and
tested 52.60 per cent. Chromic oxide

The latter test was obtained by A. R. Wilfley, of Denver, on his
“Wilfley Table,” whilst the first mentioned one was made by Obalski,
the Provincial Government Mining Engineer, on experimental plant
set up for the purpose by the E. P. Allis Co., of Milwaukee.

As a consequence of the good showing made in these tests, the
Eastern Townships Chrome Iron Mining and Milling Company,
Limited, have begun the erection of a concentrating plant at Chrome
Siding, the shipping point for the ore from this mine, and it is probable
that this Little Lake St. Francis ore will be largely mined and concen-
trated into high grade material in the future, since the higher prices
offered for the high grade mineral would seem to allow a reasonably
large margin of profit after cost of concentration is deducted.
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Metallurgical Machinery.

By A. C. MCCALLUM, Peterborough, Ont,

The matter contained in the following monograph, is presented /%
with the hope that it may prove of interest to the members of the|
‘“Canadian Mining Institute,” provoke healthy criticism and be of
more than a passing benefit ; further, that it may result in some effort
to specify a standard of dimensions, that will harmonize with the
demands of service, and conform to some canon of style for appear-
ance.

In the matter of the design of Metallurgical Machinery it must be §
admitted, with reference to Rolls, Crushers, Stamps and other machines ;
employed in the reduction of ores, one is almost led to believe that|
they are not suceptibie of as exact an analysis as a Bridge for example,
In the following remarks it is purposed to deal with the most familiar §
machines employed by mining engineers, such for instance as Crushers,
Rolls, Stamps, and Feeders. To deal with them from the designer’s
point of is my purpose.

Considering in the first place Crushers, the introductory remarks
anent them are applicable to most all of the other machines mentioned,

It will readily be admitted that many designs of Crushers, show
by the distribution of the material within them, that the designer
neglected to take advantage of a method of analysis, commonly
employed by designers of bridges, and other large structures, a system
of analyzing quite applicable to mining machinery, namely by that of
graphics.

The construction of a graphic diagram of ~*resses within any
machine under design is most essential ; as u_1 it the designer
elaborates his working drawing.

The benefits to be derived from such a process of designing can-
not be overestimated, it impresses upon the designer an intimate and
exact knowledge of the acting forces and their distribution throughout
the parts of the machine in the process of design ; there may be many
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problems which are extremely complex and frequently unsolvable ; it
s necessary however, to possess definite knowledge of the resistance of
the materials employed in the construction of the machine to those

omplex forces.

Knowledge of this kind can only be used as a guide by the
designer, and in all probability he will be mainly influenced chiefly by
experience and precedent, rather than altogether by calculation.

The usual resource of the merely practical man is precedent, but
the trne way of benefitting by the experience of others, is not by blindly
following their practice, but by avoiding their errors, as well as extend-
ing and improving what time and experience have proven successful.
A continual effort should be made to advance mining machinery design
to that of a science, not merely executing or copying what has already
been done. We must look for marked improvement, as new applica-
tions of scientific principles for the reduction of valuable ores are
brought forth, bringing with them change and simplification of design
in the machinery required to perform the work needed to be done.

It has been sometimes remarked that skill and good workmanship

are not essential features in the make-up of mining machinery, but the

didea is false, more plants built for the purpose of ore reduction, have

been failures ; due in large measure to the fact that the enterprise was
handicapped by machinery ill adapted for the purpose.

It is to be much regretted that many engineers in the purchase of
mining machinery estimate the superiority of the machines to be pur-
chased, by the dead weight, regardless of how the material is utilized
and distributed.

Discussion will not alone settle the question finally in all cases
without elaborate and unprejudiced experimental work.

Most careful investigation is necessary in many instances to dis-
criminate between real improvement and the impractical.

Logical theory is confirmed by correct intelligent practice.

“We who write at this late day are too much indebted to our
predecessors, whether we know it or not, to complain of those who
borrow from us,” and each of us is only able to make his relay, taking
up the work where others left off,

e RII———,
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The sine guo non of good machine design, from a structural point
of view is the presence of sufficient material of the proper kind, in the
right place,

There are many types of Crushers upon the market, and there is
no doubt that the majority of them were originally intended for break-
ing road ballast. The demand within recent years for crvshing
machinery in mining regions is primarily the cause of their being §
advanced to the front as crushing and pulverizing machines.

There is no doubt that the “ Blake ” type of Crusher stands pre-
eminently for service and has been generally adjudged the most
efficient and economical in use; perhaps the reasons most readily
advanced for such, lies in the fact that for a given capacity the first
cost is less, the cost for repairs is also less, and they are idle for repairs
much less of the time.

The “Blake” type of Crusher has developed few changes from
the original design. The first type of “ Blake” Crushers had the
crushing jaw pivoted at the bottom, as at present in general use the
jaw is pivoted at the upper end. It is a matter of choice, to do a given
amount of work by either of the types of machine ; one with the work-
ing jaw pivoted above, the other below. For the jaw pivoted at the
bottom, the plea is used that a more uniform product is obtained, and
that finer crushing, when that is desirable can be secured. The con-
currence of preference however if guaged by use, is in favour of the
modern “ Blake ” design with over hung jaws, when that type of crusher
is chosen. Experience upon this point from the members present
would prove of interest and value to the Canadian Mining Institute.

The presentation of the graphic strain, diagram Fig. 1, discloses
many interesting points to the student of Statics. The graphic method
of analyzing strains recommends itself at once. It is hoped that the
sketches will appeal for themselves and become easy of elucidation to
the read:r. I cannot hope to enter at any length into a discussion of
the diagram, suffice it to say the composition of the forces may be
easily calculated throughout any machine, given forces may be fully
represented by siraight lines, if the three following conditions are com-
plied with .
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1st. Magnitude, which can be measured by scale of equal parts.

2nd. Location. The lines representing a force being either parallel
to or coinciding with the line of action of that force.

3rd. Sense, being the direction in which the force tends to move
the body affected, and being indicated in some one way.

A general summary of Crushers upon the market if analyzed by
the method shown, would reveal the important fact of a want of har-
mony amongst the various types of similar dimensions. The dimen-
sions of the openings are not called in question, but like pieces within
different makes of (‘rushers. So far as the openings of the jaws are
concerned, those dimensions are not by any means arbitrary, but have
been fixed by experience. Quartz generally breaking in sizes. which
can be suitably crushed by ore breakers of such standard dimensions
as10x 7 in, 15 X 9 in,, 20 X 10 in.

Mining engineers in charge of plants are well acquainted with the
many faults developed in Crushers, under their care, broken frames,
pitmans, jaws and other parts are known.

What then are requirements of a good Crusher ?

In order that the Crusher shall run easily, cool, and prove service-
able, it is requisite that all of the journals be in correct alignment one
with the other. Rigidity, strength, and sufficient weight must be found
in the frame, so that the vibrations created while crushing may become
absobed. This must be advanced as the reason for the failure of the
many types of steel plate frames, they easily vield to the strains within
the machine, thus causing the working parts to become out of proper
relation one with the other, and resulting in heating, and running hard.

According to the nature of the product to be crushed, we must
have a certain direction of stroke, length of stroke, and relative angle
in the position of the jaws, and to procure those conditions various
means are employed, which methods are well known to mining men.
But it has appeared to the writer that simplicity of construction may
be secured by abolishing from the type of Crusher under consideration,
Fig. II, the wedge block so common, and employing other means of
adjustment, for instance Dy means of the Toggles. Change of Toggles
can be effected as readily as by means of the adjustable wedge. The
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The machine being provided with a set of Toggles giving the requlsne
maximum and' minimum openings. i

It is necessary that the shaft supporting the jaw should be securely
fastened to the jaw, not by means of set screws, a preferable method 'fz
of fastening is that of the Gib and Key. The jaw shaft is then
required to move in the bearings of the machine. This overcomes the
pounding and jumping due to lost motion, which readily developes
when the jaw moves upon the shaft. The caps of the bearings can
then be tightened whenever wear renders it necessary.

Within the pitman much trouble is often created, perhaps no other §
feature within the make up of the pitman creates more trouble than the
adjustable devices provided to take up wear, when the eccentric shaft I8
has worn out of round, due to the stran upon it being constantly in
one direction. In the cut of Crusher, Fig. II, it will be noticed that no &
provision is made to take up the wear, simply an eccentric babbitted ‘?
bearing within the pitman has been provided for the shaft. It requires §

a man of good judgment to set up the Gib usually provided, and _-::_
trouble once experienced within this bearing from heating cannot be
readily cured, without stopping down the machine. By the applica-
tion of a first class lubricant, and employment of a high grade babbitt, §
the life of the bearing here should compare favourably with any other
within the machine.

The use of heavy wrought iron bolts through the machine taking
the entire strain when crushing is a desirable feature, but care must be
exercised to so employ them within the frame, that their value as§
tension members, cannot be called in question as in Fig. IIL.

Fly wheels as commonly fastened to Crushers are at fault.

By employing them as a means to prevent serious injuzy to the
working parts of the machine, owing to sledge hammer heads falling
into the jaws, or other causes, we may so fasten the fly wheel upon the
shaft that in case of accident the belt may slip and the Crusher stop
while the fly wheels exhaust their motion. We may use taper keys
rounded to suit the shaft, but a better method may be suggested,
namely, that of splitting the hub as shown in Figure IV,
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The matter of the application of Lubricants is an important one.
Professor Thurston of Cornell University, says :—

“ The art of economical employment of lubricants consists mainly
in the determination of their adaption to specific purposes, and in the
application to cach machine—or to cach part of a machine in which
pressure on lubricated surfaces of widely differing amount is found—of
precisely that quality of unguent which is Dbest adapted to that par-
ticular place, and, above all, applying to it in the best possible way.”

The employment of oil does not appear to be profitable. Grease
is more economical, but a feature worth knowing in using grease is the
matter of a proper kind of cup to hold the lubricant. The type of
grease cup found most suitable is one in which the whole shell can be
removed or unscrewed from the base, filled with the lubricant, then
placed back in position. This does not necessitate the unscrewing of
the entire cup from off the machine. the replacing of which is oftimes
an annoying matter, wherc machines are placed in badly lighted
places.

As to the nature of cast steel jaw plates being superior to those of
chilled cast iron, I am led to decide in favour of chilled cast iron ; the
first cost is less; the length of life of the chilled cast iron jaw plate
compares favourably with that of cast steel; they can be procured
almost upon order; with cast steel plates it is often a matter of many
weeks before they can be procured. Foundry men experienced in the
art of making chilled castings, can produce an article that will give the
utmost satisfaction, not all foundries throughout the country can do so
as chilling cast iron is certainly an art.

CRrusHING RoLLs.

The reduction or granulation of coarse particles of ore by means
of Rolls, has been given much consideration during the past few
years,

The variety of Crushing Rolls are many and various in type and
construction,

Machines for this class of work have largely been evolved by
American engineers, and proof of their superiority is to be found in

3
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the fact of their having gained admission to almost every large metal-§
lurgical work throughout the world.

Notwithstanding the many changes that have been made during|
past years in all the various designs known to us, no special one has
met with general approval.

The most potent change has been in the adoption of stcel as the
material for use in the construction of the shells. i

The construction of the frame in one piece, having sufficient
weight and strength to absorb the vibrations sct up within the
machine, and closer study has been given to the matter of the strains
with the structure.

Marked improvement over the older forms of Crushing Rolls has
been made in the design of Journal bearings, methods of lubrication,
and the facilities for dismantling the machine if required.

Considerable ingenuity has been displayed to obtain complete and
satisfactory methods for kecping the lateral adjustment of the rolls
correct.

The adoption of springs for that of levers and dead weights with
in the machine, to give crushing power to the rolls is an important
improvement, affording as it does, a much more uniform product.

The adoption of some form of housing obviates the wasteful and
disagrecable nuisance of dust, usually found around rolls employcd in
dry crushing, and length of life to the machine is ensured.

The most marked change within recent ycars has been along the
line of increased peripheral speed, by the employment of rolls of larger
diameters, and narrower faces. The results being decrease of journal
friction, increase of crushing surface, and reduction of spring pres§
sures. Those changes are undoubtedly the dircction in which modemn
practice is tending,

Peripheral speeds of Goo to 1000 fect per minute are now found
to be practicable, but this change in speed has also brought about
many of the improvements alrcady mentioned.

The aggregate spring pressure is now greater, ranging from 2 103
tons per inch width of face of roll shells.
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Change has also been made from gears to belts, proving a much
more preferable method of driving.

In the carlier form of rolls, the spring pressure was carried along
the main tension bolts, making it a matter of considerable labor to
adjust the rolls. The method now in use consists of enclosing the whole
nest of springs between two washers, and constructing them so that
cach nest forms a complete washer, of an inclastic nature, until such
time when the maximum pressure is reached, further compression
aking place, relief is afforded to the rolls, by the deflection of the
springs.

Chilled iron shells in all probability will be displaced by steel
@shells.

In the design of rolls presented all the above mentioned improve-

ents have been embodied ; simplicity of construction, fewness of parts,
nd interchange ability is to be found

The hopper underneath the rolls is constructed in such a manner
hat no pockets are permitted, all four sides declining towards the
ottom at an angle of 45 degrees, thus affording cleanliness at all
imes within the machine.

The matter of sliding versus swing bearings for thc removable
oll, was decided in favor of swinging roll bearings. The wearing
purfaces become reduced by means of their adoption. Any wear
pbout the bearing surfaces of sliding roll bearings is an evil, which
nay result in damage to the frame of the machine; it is casier to
naintain the alignment of the swinging bearing than in the sliding
ype of bearing.

In design for rolls, a feature worthy of consideration is that of the
lisposition of the bolts employed for the purpose. of bolting the
nachine together, it is a desirabl. feature to have as few as possible,
nd so arranged that should they by any means become loose, they
may not fall within the machine. The use of common nuts is not
fesirable, and recourse must be made to lock nuts or clastic nuts ; this
provision prevents the bolts becoming loose, and may help to preserve
he machine from injury.
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MORTARS.

The construction of mortars will always prove interesting to
mining men. It is not necessary to describe at any length the two
mortars herewith presented.

The sectional mortar contains a feature new to the writer. It is
usual in the construction of sectional mortars to make the ends in two
picces. 1In this particular mortar, to overcome making the ends in the
above way, they were carefully designed (not to exceed 350 lbs. in
weight) and in making the ends of cast steel the joint usually found
was eliminated, and considerable strength has been thus added. The
drawing shows the construction clearly. This type of mortar was
designed for the Ben D’Or Mine, Bridge River, B.C.

Fig. O. shows a 3-stamp double discharge mortar. The lower
guides of the battery are to be found in the upper part of the mortar,
water supply is carried to and around to cach of the heads. The pulp
from back screen running through a channel cored in base of mortar

and joining to that of the channel from front screen is then carried by
a pipe and distributed over the amalgam table. This type of mortar
was designed for the Oro Fino Mill of Fairview district, B.C, Fig.
0. delincates the battery framing for above mortar.

Amongst designers of mining machinery the ore feeder has becn
taken in hand, and it doubtless has been observed in recent designs
presented for public favor that of the suspended type, shows many
marks of improvement in design, utility and simplicity of construction.
Fig. O. shows a type of ore feeder recently constructed, and calcu-
lated to handle the heavicst class of ores. By its use considerable
room is now afforded around the back of mortar, and it can be readily
placed away from mortar when desirable. The action is similar to
that of the well known ¢ Challenge ” type.

The marked changes in this feeder are to be seen in the abolition
of the adjustable mechanism to the feed lever, the lever adjustment
being made by means of a coliaron the stamp stem, or by the bumping
rod. Gears are not employed at all, thus resulting in quiet running.

One could, perhaps, make extended remarks with regard to other
machines in process of design and manufacture.
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I feel I have not done justice to the subject ; it is much too wide
for a single paper. Papers on metallurgical machines to be of real
benefit to the Institute should be divided into sections, treating of the
design and dynamics of cach machine in separate papers. Should it
be the pleasure of the Institute I would willingly contribute my small
quota. Publication of data thus collected may not be considered of
much moment by the busy outer world, but it clarifiecs the writers’
ideas, and brings into compact form and small bulk, a large amount
of knowledge otherwise unattainable. ‘This information adds much {o
the making of the routine work of profession more productive and
pleasuteable. The figures or cuts mentioned in the paper will be
presented upon the screer. affording better opportunity for examinas
tion of details.




Swedish Iron Tletallurgy and its Application
to Canada.

By JaMEs Doucras, New York.

Iron, its production and its manufacture, is even more essential to

the industrial progress of a nation than sulphuric acid. The former is

the bone and sincw of the mechanical arts, the latter of the chemical.
The vitality of the nations of the world may be guaged by the
amount of iron and sulphuricacid they canabsorb and assimilate. Tried
by this standard, Canada is certainly not conspicuous for energy.
Many reasons, some valid and some futile, can be cduced as argu-
ments to account for her backwardness. The most cogent apology
for the inferior postion she occupies in the list of iron producers,
is found in the absence of coal in Quebec and Ontario.  But as these
sections are supposed to contain iron ore of exceptional purity, to be
covered with almost boundless forests, and to possess sulphur ores

rich enough for export, a comparison is irresistibly suggested with

Sweden, where exactly similar conditions exist and which is neverthe-
less one of the most notable iron producing and manufacturing centres
of the world. Climatalogically, and in many of its geological and
physical features, Sweden not only resembles, but is identical with
Canada.

The iron deposits of Sweden exist in two groups. The largest,
rivalling in size, though not in purity of ore, those of Michigan or
Minnesota, are in the extreme north, at Gellivare, Luossavaara,
Swappavaara and Kiirunavaara. These ores, abundant in quantity,
rich in iron, but highly phosphoretted, lie within the Arctic circle,
where till lately there have been no means of transportation and no
open ports in winter, where population is scanty, and where no
mineral fuel is available for their reduction. But a railroad, from the
Galliware mines to Lulca on the Baltic, now gives egress to the orcs
of this mine. At that port some of the ores, richest in phosphorus
and poorer in iron, are subjected to concentration, with the view not
only of securing a product higher in iron, but a valuable bye-product
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in the separated apatite. Dut these mines will rise into still greater
prominence when the railroad projected across the Scandinavian
Peninsula, to a winter port on the German occan, has been built. The
port on the German Ocean will be Victoriahamn on the Ofoten fjord,
and the railvay will be 113 miles long from the port to the

Kiirunavaara mines, and 178 miles to the Gellivare mines. At
| (hat point iron furnaces will be erected to be fed with English coke,
and thence ore will be shipped at all seasons to forcign markets.
Already over one million tons are shipped from these Norrbotten
mines, which even in 1876, were treated by Akerman in his report “On
the State of the Iron Manufactures in Sweden,” as worthy of only
passing notice, for, as he says, *“ These iron ores in consequence of the
difficulty of transportation, and the extreme sparseness of the popula-
tion in these regions, have been utilized to a very inconsiderable
extent, or not at all.”  Yet within twenty years they have become one
of the most important factors in Swedish industrial progress. Their
cnormous reserves may be estimated by the size of four only of these
deposits, which reach the horizontal area at surface of 1,275,000 5.
yards. Lundbohm in his official report on the iron ore fields of the
Nordbotten Province, estimates the ore area in the Kiirunavaara dis-
trict alone at 449,700 sq. yards, and the quantity of ore above the
level of Lake Luossajarvi at 265 millicns of tons. As distances are
being obiterated by ever cheapening appliances for carriage. Such
ore deposits on oze side of the German Ocean are as available for use
in Britain as though they existed within the bounds of the little island
itself.

By all accounts Canada has large deposits of manganiferous iron
ores on Hudson's Bay, and still larger deposits of higher grade ore on
Ungava Bay. The Newfoundland iron ore beds are notable for size
and accessability. If these ores from the hyperborean forests of
Sweden can be profitably procured to feed the furnaces of Europe,
why not yours? For to the modern sailor the Atlantic is no wider than
the Baltic or the German Ocean.

It is not to these iron ores which Sweden exports, but to these
she treats at home, and to the methods she employs for overcoming her
metallurgical deficiencics, that I want to draw your attention.
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Through Central Sweden, with a general trend of southwest and

northeast, is a band of Azoic rocks, the cquivalent of our Huronian,

about roo milds in width and 200 in length,  Forest covers most of
this tract — Within it are the mines which, during the 17th and 181y
centuries, produced the ore that made Sweden one of the most
important factors in the iron and copper markets of the world,  When
cheap coal and coke became the fuels of the iron and steel makers,
Sweden's prominence waned.  For a time afier Dessemer's great
invention was introduced, Sweden's pure manganiferous pig iron was
almost the only material to which it could be successfully applied,
But improvements in the process and subsequently the adoption of
basie converter lining, deprived Sweden of the advantage which in this
respect her pure ores afforded her.  Yet nothing daunted Swedish
industry and mejallurgical skill prevailed, and to day she has resumed,
not her former commanding position as one of the largest producers
of iron and steel, but her former importance as the manufacturers on a
large scale of the purest grades of those metals in the world.

The intelligence and the flexibility with which Swedish iron
masters have adjusted themselves to new conditions and new require:
ments, is one of the most interesting phenomena of modern industrial
life, and one well worth studying by Canadian metallurgists.  Again
and again Sweden has led the way in certain directions, and been
diverted from that path by the invasion of her markets by more
favorably situated competitors, and yet she has as often found a new
outlet for her energies and her wonderful products, To-day more than
ever, quality, not quantity, is the aim of her iron masters.

The ore in the central zone of Sweden is not all of exceptional
purity, or equally low in sulphur and phosphorous and high in iron,
Morcover the mines which yield the present ores, are not the largost.
Therefore as the exceptional excellence of the product is secured, not
only through the purity of the raw material, but also by dint of infinite
care in the manufacture, the mining and metallurgical operations of
even the large manufacturing concerns are conducted on what would be
regarded on this side of the Atlintic as an insignificant seale. The
total output of Sweden in 1839 was in metri¢ tons :
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Pig 1rofsssssnsrnsssnersssassssasisnnssiosons von « 533,800 metric (ons
Charcoal iron blooms. ....... .« 189,000 “

Bessemer steel iNGOLS + v vovvrninnn venrerenns 107,500 -
Sicmen-Martin ingots...oeevenninsereeens 160,800 "

The furnaces and plants gencerally are on as comparatively dimi-
nutive a scale.  “The furnaces in blast in 1897 were :

Dlast fUrBRCE. issvessisovsnidossis

ITCTTTTPTPTTIN 8 8 |

CHavcokl BERTINE ccssviisciriveissorinsriverans

Bessemer CONVErters. covesssesssees

The charcoal furnaces are small, the height being from 11 to 18
meters, or 36 to 59 feet.  The average annual prodnct of cach Dblast
furnace is 4,800 tons, or only 13.1 tons a day, and that of the largest
at (Domnatfert) 40 to 45 tons daily., (Akerman Swedish Mineral
[ndustry, Tron and Steel Institute, Aug., 'y8.) Akerman gives the
production of wrought and ingot iron and steel as follows by decades
from 1833 to 1887, from which I extract the extremes :

Quantity produced Percentage ef . - art
Date, in metric tony, Exported. to production.

1887 ivvniniinnns sensnninniennes 403,147 200,756 45.29
833 ¢ ccvnnnnns vnnssnnninnninene 67,795 60,039 88.50

| &

[t speaks well for the steady growth in production of the country
that similar figures for every decade since 1830 show not only a gain
in production, but a reduction in exports, and thercfore a healthy
development of its internal resources.

All the furnaces in Sweden mak» yearly only as much pig iron as
one of Carnegie’s great Duquesne stacls pours forth weekly. And yet
so intimately interwoven is the iron trade of Sweden with other of her
8 staple industries, that the wealth of that thrifty little land, with a
| population (4,824,150 in Dec. 31st, "93) rather less than that of
Canada, depends in no small measure upon it.

Sweden’s present prosperity is in great measure due to the assoei-
ation of three great branches of industry under common management,

‘Journal of Soc. of Arts, Feb. 18th, 1898.
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namely : I Iron and steel making; II. Lumbering, and III. Wood
pulp manufacturing. Dissimilar as these three pursuits scem they are
in reality closely allied. The high character which the product of the
furnace possesses, is attributable to the use of wood fuel alone. Not a
breath of sulphur gas is allowed to taint the iron and steel during its
reduction or subsequent manufacture. The iron companies which
treat the purest ores find it more profitable to make a moderate out-
put of extraordinary quality with wood as fuel, than to treat large
quantities with mineral fuel. But in order to secure wood good
enough for metallurgical purposes at a permissible cost, the iron
companies own large forest reserves and convert the better grade and
larger sizes of timber into dimension Inmber and wood pulp. Asan
example : The largest works in Sweden are those of the Kopparberg
Co. (the Stora Kopperbergs Bergslags Aktiebolag) whose property is
situated in the Pfovince of Dalecarlia. The company produces about
1o of the total output in iron and steel of Sweden. Its forests cover
an area of 736,000 acres. Its sawmills are on the Baltic at Skutskar.
There the highest grade of lumber goes to the pulp mills, the second
quality to the lumber mills, and only inferior and small lumber to the
charcoal kilns for use in the blast furnaces, while mill refuse and saw-
dust are converted into gas for other metallurgical purposes. In 1896
the company’s mills turned out 57,369 St. Petersburg standard=
113,590,620 ft. broad measure and 5,500 tons of pulp. The pulp is

made by both the sulphite and mechanical processes, the latter being B8

possible through the possession of water power of 15,000 h p. capacity.
The sulphurous acid for the sulphite process, comes from the old
Falun copper mines, from whose ores, in addition to the sulphurous
acid for the pulp mills, over 2,000 tons of sulphuric acid are made
annually *

But the lumber trade of the company’s activities is insignificant
compared with its iron and steel operations. These are best described

* These Falun copper mines, which have been worked for 700 years
continuously, have yielded since opened 5c0,000 tons of copper; and were
in the 17th century probably the largest producers of copper in the world.
They now yield only 400 tons of copper annually, with a large list of bye
products.
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in the company’s own circular, prepared for the Stockholm Ex, in
1897 :

“In the year 1733 the company built their first iron works,
Svartnas, based on the then discovered iron mines at Vintjarn ; one
iron work after the other was later on added, cach intended for its own
particular specialty so that the company has manufactured iron at
some 2o places in all.

So many difficulties met, however, in economically carrying on
the manufacture at so many places on accouut of the expensive com-

munications existing, that it was decided about 1870 to concentrate
B the iron manufacture and for that purpose build new works for which
place was selected at one of the big waterfalls of Dala River. This
new works is Domnarfvet, which is the largest iron works in Scandi-
navia and the largest in the world based on charcoal as fuel. To it
belong 160 iron mines and a number of waterfalls together capable of
developing about 50,000 horse-power, of which however only a small
part at present is utilized. The works consist of the following depart-
ments :

Charcoal making plant with 8 large kilns.

Blast furnace plant with 5 blast furnaces, 6 Westmans roasting
furnaces, regenerative blast heating stoves, ctc.

Bessemer Works with 5 converters, ctc.

Siemens-Martin works with 4 furnaces of 15 tors cach, etc.

Rolling mill plant for sheet iron and plate, wire rods, rails, beams,
channels, angles and all kinds of merchant iron

Forge for hammering tool steel and miscellancous tools.

Plate pressing works for boiler heads and similar articles.

Horse shoe nail factory, etc., etc.

The whole iron and steel manufacture is, as before said, exclus-
ively based on_charcoal by the aid of which is produced from the
purest ores : '

The hihest grade of steel for cutting and other tools, for springs,
coining dies, etc. ;

The principal manufactures at Domnarfvet are :

Pig iron, extra pure.
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Ingots, blooms, billets and slabs of Bessemer and Siemens-Martin
steel.

Billets specially made for seamless cold drawn tubes.

Projectile steel in large quantitics for the English and other
armies and navies.

Bars in various shapes and nail rods, wire rods, rivet rods, of =
Bessemer and Sicmen-Martin steel and Swedish Lancashire iron. '

Hammered bars of Swedish Lancashire iron.

Rails.

Boiler and ship plates.

Sheet iron, corrugated and smooth.

Pressed and flanged work of plate.

Machine straightened shafting. 3

Hammered steel (miners drill steel, tool steel, shear steel, spring
stecl, file steel, pin stecl, machine steel, file blanks, ctc.)

Stone cutting tools, hammers, anvils, ctc

Horse shoe nails, ctc.

The products from Domnarfvet are to a large extent exported to &8
the great countrics of Lurope, to America, to Australia;, the Last =
Indies, China and Japan.

The company furthermore owns two other works, Korsa and Ag,
where especially soft Swedish charcoal wrought iron is made. The
annual production of iron and steel is :

55,000 tons of pig iron.

35,000 tons of Bessemer ingots.

26,000 Siemens-Martin ingots.
4,000 charcoal iron blooms

47,000 rolled and hammered iron and steel of all kinds.
1,000 horse shoe nails, bolts and nuts, spikes, etc.

4

(of these are 150,000 cubic meters made in the kilns at Domnarfvet 88
and Skutskar.”

Although rails are enumcrated as one of the many articles into /8
which their crude material is manufactured, comparatively few are =
made. Swedish steel is too precious to be turned to such valgar use, |8
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and therefore in the very yards of the stecl works themselves one
9 gencrally sees English or Welsh rails.

It is by thus combining these reciprocally related interests that it
¥ is possible to make all three remuncrative. Yet even thus, the life of
all would be short, in fact that of the iron trade would have been
: extinguished long ago, but for the practice of strict economy in the
consumption of the vegetable fuel, and the application of the rules ot
scientific forestry.

Only about 13 per cent. of the total arca of Sweden is under cultiva-
tion and yet she exports to Britain $8,000,000 worth of dairy produce.
In travelling through the country the farms are so scarce and so hidden
away in the valleys of the vast forest clad ranges, that one wonders
| where even the 50,000 kilometers of agricultural land are, and still more,
how what there is can be made to yield such a balance of agricultural
exports, considering how large a proportion of the population is engaged
% in mining and manufacturing pursuits, and is therefore a home con-
8 sumer. By far the most extensive forests are in the north, and are not
available for the fuel supply of the great metallurgical establishments
of the middle zone. The forests within reach of the furnaces have
therefore, been replanted and recut many times over during the cen-
turies of mining and metallurgical activity. It is found that the most

8 cconomical life of the coniferous trees is 40 years, within which period

they attain a diameter of from 8 to 1oinches. You seldom or never sce
a larger tree in Sweden or Norway. Calculating from the statistics
above, to make 55,000 tons of pig iron and charcoal blooms at the
Kopparberg furnaces, there are consumed 450,000 cubic meters of
charcoal, or approximately 9 cubic meters to the ton of ore, or nearly 1
ton of charcoal to the ton of iron of both grades. One cubic foot of pine
charcoal weighs 5 lbs. to 7 1bs., say 6 lbs., therefore, 1 cubic meter
weighs 210 lbs.,, and if 55,000 tons of pig iron and 4,000 tons of
blooms are made at the Domnarfert works with 450,000 cubic meters
of charcoal, each ton of pig iron consumes rather less than
8.2 cubic meters of charcoal, or 1,722 lbs. One cubic foot of

NoTe.—The area of Swedenis ................ 445,080 kilometers.
Of this there is covered by water 37,380 i
And by forest i~
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1 cubic foot of wood weighs only from 20 to 25 p.c. of the weight of the |
original wood, or 5.04 Ibs. Akerman (In Swedish Mining Industry &
Iron and Stecl Institute, 1898) gives the consumption of charcoal per &
ton of pig iron at from 4.8 to 8.2 cubic meters, a very large margin of &
difference for different ores, different charcoals, and different establish- I8
ments. This therefore, rather conforms to above calculations of 8.2 cubic i

Kopparberg Co.
American practice agrees with these figures. J. A. Church (T. of :
A. L of M. E., Vol. 1V, 119-1875) gives: ;

1,922 Ibs. of charcoal as consumed to the ton of pig in the Bay
Farm Furnace, Michigan.

1,911 Ibs. of charcoal as consumed to the ton of pig on the Mor- 8
gan I'arm, Michigan. %

2,450 1bs. of charcoal as consumed to the ton of pig on the Deer
Lake, Michigan.

1,760 1bs., ot So bushels of 22 Ibs. cach, made 1 ton of iron at the f{';ﬂ
Hinkic Furnace. g

But the weight per bushel in the last instance would indicate coal of 8
exceptional quality (Potter I. of A. L. of Mining E. Vol. XXIII, 371). &
The weight and not the bushel measure is the only reliable standard;
for according to Wetherbee, (Eggleston T. of A. I. of M. E., VIII, 384)
the weight of the bushel of charcoal from different woods is as
follows :—

White pint.sessescesse . White ash ...cessesncssese 16.3
Spruce .iseeees ahsn iohsnas a Jeachscossivssevarasssnres 17:3
1T} 157 (IPSEARENOR ARl | Yellow birch ........ ans I8:7
Henmlock sesiens ’ Maple.sesscossencssossssss 18.9

T. Sterry Hunt, in the Geological Survey of Canada Report for §
1869, p. 247, quotes the experiments of Frangois in the Pyrences, who S8
gave as the mean for hardwood charcoal 21.9 Ibs., and for softwood
charcoal 16.4 1bs. per bushel of 2,150.42 cubic inches; also the result
of Marcus Bull's investigation on American woods, which gave per §
bushel of : —
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Red cedar.oeeesssseese 12,52 Ash or birch...cccsieees 19.25
White pin€.iceeessenees 15.42 Maple or oak ...c..oeeue 21.23
Yellow DIne esesessisees 1752

The wide discrepancies indizate the extent to which variations in
manufacture influence results.

Similar incongruities of statement meet us as to the yicld of wood
and charcoal per acre. Sir Lothian Bell (Iron Steel Inst. in America
in 1890) states on the authority of Chevandier, that the forests of
the Vosges yield 72 cwt. of dry wood per hectare == 2,471 acres, or
29.2 cwt. per acre. Assuming even this high figure to be correct, Sir
Lothian demonstrates casily the impracticability of running a large
furnace that would consume 40,000 tciis of fuel yearly on charcoal,
217 square miles would have to be cut over annually, and yet, if using
coke, 1.33 square miles of a 3 foot seam would feed the furnace for
half a century.

Birkinbine in T. of A. L. of M. E., VII, 149, tries to reduce the
consumption of charcoal to the standard of cord wood and arrives at
the conclusion that 4 cords of soft wood will make 1 ton of pig iron.
If therefore, only 1 cord of wood, as he states, is the yield from an acre
of replanted timber land, and 4 cords are considered as making t ton
of pig, to make the output of 515,000 tons of pig which was the output
of U. S. in 1873, 2,000,000 acres must be cut over annually. In fact,
however, when a large quantity of charcoal iron was made in the U. S.
the forest lands around the furnaces were stripped and yielded about
30 cords to the acre. TForest conservation and careful cutting and re-
planting were not practiced.

Akerman in his report for the Philadelphia Exhibition on the
Swedish Iron Industry, gives still lower figures for the yield of Swedish
forests.  He states that 2.8 hectares, or 6.92 acres must be cut over
annually to yicld a ton of pig iron. Since the Centeninal year Swedish

gmcthods of both forestry and metallurgy have improved. Of course,
on their system of cutting, the forest is perennial, unless destroyed by
fire or wind. Moreover, in the above estimates, the assumption is that
only the large wood is consumed, whercas with modern kilns good
charcoal is made of inferior material, and in the producer, saw-dust,
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and large twigs and anything that will burn is turned into gas, and (
thus made into as valuable a fuel as the best of wood. Nevertheless, 8
only in very favorably situated districts, can large quantities of iron be V;_
made with charcoal. Such a district would seem to be the original /8
seat of the iron smelting industry of the o/d regime on the St. Maurice, .
Province of Quebec, whose waters are said to drain 200,000 squar
miles of forest land, and at the same time literally breed bog ore, 50/
that the mineral and the fuel to reduce it grow simultancously side ™
by side. (Griffen T. of A. L. of M. E., XXI, 974.) '“‘
Yet if there be pure iron ore accessible to a territory covered by;

good timber, and intersected by water ways and provided with abund- |

of such iron and:steel is not to be measured by the price of common 8

5
5

pig or ordinary steel. Of late the price of most Bessemer pig in the{S
U.S., has been about $10 at the furnaces, whereas Swedish charcoal 8

cif., and hollow steel ingots, such as are used for bicycle tube making 8
are quoted at $12o0, duty paid into the U.S. But such complicated 3

applies.

For Canada like Sweden possesses boundless forests, intricate water$s

ways, immense water power, pure iron ores, and sulphur mines. ¢
But should the fuel or iron ore not be available for work on suchis

lumber of that river, might be used. Whether the iron ores of Ontar
and Quebec within easy reach of the Ottawa are as abundant as some$
claim I cannot of course decide, but the analyses published certainly§
represent ores of such remarkable purity, that they compare favorably,
not with the best, but with the average of Sweden’s Bessemer ores.
In the following table 1, 2, 3, are examples of the purest Domnarfer§
Bessemer ores ; 4, 5, 6, 7 of good Swedish ores of second grade, and 8§
to 16 are examples of Canadian ores from Quebec and Ontario. '
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indicate ores even lower in phosphorus.
these ores seems to be well within the limit of Swedish practices, where
owing to the methods of firing in charcoal hearths, the percentage off
S. must nevertheless be small. This is attained by roasting. The gas}
calcining furnace of Westman is largely used.

The Canadian ores represented by al,ove analysis come nearly 1
to the standard of Swedish ores from the Norbergs District Vestman

lands lan, and are purer than much which is sold as Bessemer ore ¥

from Lake Superior, taking the following as examples :—

Fe. Ph.
Mountaintiron ; 64 .045

Holmer . Bl 64 .053
Tubal s 62 .065

It is estimated that 700 to 8oo tons of vegetable matter goes tof

waste daily at the mills on the Ottawa, or say 450 tons of dry wood B8

If half of this, or say 200 tons could be converted into charcoal in th

pig into steel and to manufacture the steel into specialized forms. This §8
amount of iron may seem insignificant, yet it is more than one-tenth [

of Sweden’s output

At present disposing of this valuable vegetable matter on the#®

Ottawa as waste involves expense, yet in Sweden every grain o

saw-dust, all the bark, and whatever will smoulder is carefu

collected and turned into gas. Fish are there abundant in rivers

which turn half a hundred saw-mills. Even if the law permitted]
of the pollution of the rivers, self-interest would forbid. Attempts®
have already been made in the United States to utilize saw-mil§
waste in iron making. The Plattsburg or Norton Furnace was buil
in 1877 as an auxiliary to Norton’s saw-mills for the treatment o8
Chateaugay ore, (T.of A. I of M. E., IX, 77), but without much
success. The appliances and metallurgical experience were however§
at tnat Jate vastly inferior to those now accessible. The Kopparberg
Company for instance, now uses the Ljungberg continuous kiln, in
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which refuse wood is burnt into charcoal, at 33 per cent. less cost than
in heaps, and with 22 per cent. higher yield. The company reports
that the yearly output per kiln is 200,000 hectoliters (=550,000
bushels) of charcoal. The kiln is charged by means of hoisting and
conveying machinery. The coal is mechanically discharged into

pockets, whence it is conveyed by rope transportation to the top of the

blast furnace. The company exhibited at Stockholm, tar, acetate of
lime, methelated alcohol, and other bye products of the charcoal kiln.

Waste such as saw-dust, shavings, bark, etc., too small or unfit for
conversion into charcoal, is grasified in producers of peculiar con-
struction.  If the charge be sufficiently open to allow the free passage
of air, the charge in the producer is 12 feet deep, if compact, as for
instance, when saw-dust is being burnt, 6 feet in depth. In the latter
case, forced blast is introduced, on a level with the solid hearth, for no
grates are necessary, there being no clinkers and very little ash. For-
merly it was considered necessary to condense the moisture and the
tar, before the gas was burnt ; but now the ligneous fuel is dried before
being thrown into the producer, and the gas, if the producer be no
further than 50 feet from the furnace, is burnt as it is made. The
introduction of the wood gas producer enables charcoal iron to be made
into open hearth steel, and permits this to be manufactured into articles
88 which require high or accurately controlled heat, and the gas is made
out of material whose disposal elsewhere entails cost and serious incon-
venience to the lumberers.

[f the circumstances in Canada be as supposed, the methods pur-
sued in Sweden are certainly well worthy of study by Canadian lumber
men and iron miners, To the combination of the two great industries
of lumbering and iron smelting is largely due the prosperous condition
of both in Scandinavia. To practice conservative forestry is what
every enlightened economist and lumbermen on both sides the line
preaches, and what no one practices on a large scale, nor I fear will

NOTE. —According to Mathews (T. of A. I. of M. E XI, 84) one cord of wood
charred in a retort yields 70 bushels charcoal of 2,561 cubic inches ; 225 gallons of
pyroligneous acid, 1 gallon of wood alcohol, 25-30 gallons of ta.. But for furnace
use retorted charcoal is not considered economical, and the Kopparberg kilns do not
show so high a yield of bye products.
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any one practice it, until obliged by law to do so. It requires no §

argument to prove, that a perennial blessing is better than an annual
one ; but before the full benefit of scientific forestry can be achieved a
large immediate sacrifice must be made, and afterwards the lumberman

would I suppose have to be satisfied with a lower average scale of |
profits.  But to associate pulp making with saw-milling is doing no vio- §
lence to either industry, though it would certainly strain the versatility &

of our most enterprising lumber merchants, were they to undertake as gy

an adjunct the delicate task of iron smelting, steel making and tool

manufacturing. Such complex industries must be the product of §
growth. But the first step towards the realisation of such a system of &
exhaustive and economical utilization of nature’s resources might be §

the establishment, if necessary under independent management, of iron 8

and steel works, conveniently situated to the saw-mills of the Ottaw:

and under contract with the saw-mill owners to supply mill waste. &
The failure of such old enterprises as the Hull furnace, need not deter i

the promoters of such an enterprise, if they are satisfied of an abundant

supply of pure ore ; for a revolution in iron and steel making has taken §

ylace within the last 2g years. Moreover charcoal, iron and steel are
P, y

even rarer products than they were then; for in 1875 the U.S. pro- :

duced 515,700 tons of charcoal pig, whereas the output fell to 255,211
tons in 1897. The production is never therefore likely to be in excess
of the demand.

Such iron furnaces and mills need not be on the immense scale of
the great coke and coal iron and steel plants. The famous Sandvik §

works of Sweden which supply the United States with the finer bicycle
steel for tubing, turn out only 20,000 tons of finished product annually.
Another company which exhibited its products in a separate pavilion
at Stockholm, the Finspong, makes only 6,000 tons of open hearth
steel ingots, 6,000 tons of open hearth steel castings, 600 tons of
wrought iron blooms, and 2,500 tons of manufactured articles.
Compared with the enormous production of the United States for
example, whose blast furnaces made in 1898 11,900,000 tons of pig

Note.—There have been great oscillations in production between these dates.
The production rose to 628,140 tons in 1890, but for years past the production has
not notably exceeded that cf 1897.
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the largest stacks touching 700 tons per day, Sweden’s output if
measured by quantity is almost inappreciable. Nevertheless by adher-
ing to the principle of never sacrificing quality to quantity, her
comparativel” small contribution of iron and steel to the world’s total,
owing to its unique excellence, and its wonderful properties, maintains
Sweden in a prominent position among the metallurgical powers.
Her enviable position and bright example are therefore worthy of
being taken to heart by Canadian miners, metallurgists and lumber-

men.
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An Improved Method of Introducing Feedwater
to the Stamp Mill Mortar.

By BERNARD MacDonaLp, M.E., Montreal.

The vertical cross-section and plan of the mortar shown in Figs. 1
and 2 illustrates the method used by the writer in feeding the water
supply to the mortars of the stamp mill batteries at the Dufferin Min.
in Nova Scotia. This method has proved so satisfactory and effective
that it is thought a detailed description of it would be found interesting
to the members of the Institute.

The points of superiority of this over the customary methods may
be seen best when viewed in contrast with the latter, a brief description
of which will be given first.

In considering this question it should be understood that a con-
tinuous and uniform stream of water is required in the mortars of the
stamp mill to mix with and form a zZin pulp of the ore as it becomes
pulverized beneath the blows of the falling stamps and in this condition
(thin pulp) to carry it in suspension until discharged through the
screen meshes.

It is customary to introduce the water requirred for this purpose

over the top of the mortar in iron pipes or rubber hose. Thus intro-

duced the water falls about three feet before it reaches the top level of &8

the pulp mass in the mortar where it is still about seven inches above
the crushing surfaces of the shoes and dies. On reaching this pozition
it will be seen that a large portion of it must of necessity be dischargcd
from the mortar before it can be mixed with the ore as it is pulverized.
Therefore such portion fails to effect the purpose for which it was
introduced. But perhaps the greatest defect in this system is the fact
that the feedwater falling on the pulp mass has a tendency to settle the
fine sands and siimes below the discharge level which not only lessens
the discharging capacity of the mortar, but subjects the fine sands to
further pulverization after having reached the proper degree of finencss
to pass through the screens, thus producing loss by sliming the pulp
and unnecessary abrasion of the free gold particles.




Introducing Feedwater to the Stamp Mill Mortar.

The points of superiority claimed for the “improved ” method are
that the water being introduced below or on a level with the crushing
surfaces of the shoes and dies under a static head sweeps off at once
from the dies and between them such portion of the ore as has been

reduc .d to a sufficient degree of fineness and carries it upward into the

pulp mass, where it is immediately presented with the most favorable

opportunity of being ““splashed ” through the battery screens. This
removes to a very considerable degree the cause of sliming the pulp for
which the stamp mill has been noted, and, as will readily be seen,
increases the discharging capacity of the mortar and hence its crushing
capacity. In thus washing away the fine sands and slimes from
around the dies leaving only the coarser particles of ore to occupy
these spaces a favorable receptacle is provided into which the coarse
gold may settle and be protected from unnecessary abrasion. Were

water introduced in the customary way the spaces around the dies

ould be packed with an impenetrable mass of silt which would offer

no hiding place for the coarse gold which would be lashed hither and
thither through the mortar losing by abrasion with cvery contact
between the stamps and dies or with the sharp quartz. Summed up
the points of advantage in this method are :

(1) Increase of crushing capacity.

(2) Decrease of sliming.

(3) Preparation of the bottom of the mortar to retain and protect
the coarse gold from abrasion.

Details of fixtures for the Method Shown in Figs. Nos. 1 and 2.—
(@) The main feed water pipe 3" in diameter fitted on end with a blow-

off plug as shown, and connected with B.

(/) The 114" connecting pipe fitted with globe valve to admit or
shut off the feedwater. This valve would reduce pressure of feedwater
entering the mortar, if required. Between it and A is a 3;" pipe
connection to which is attached the hose for washing the plates.

(¢) The 3" distributing pipe to which is connected by tapping the
six +{" feed pipes. This pipe is fitted, as shown, with a blow-off plug
on end.,

¢ A

B F A ST T e




56 The Canadian Mining Institute.

(d) The six 34" feed pipes connected to holes tapped on mortar,
as shown, and each fitted with a globe valve to regulate the amount o
feedwater and also with a piece of hose to prevent the vibrations of the
mortar from being communicated to the piping.

(¢) The holes tapped in mortar feed steel liner to admit the feed:
water.

(/) The top level of the pulp mass at rest.

(¢) Level of discharge from mortar,

(%) Shortest line from entry of feedwater to discharge of pulp.

(#) Shortest line from entry of feedwater to discharge of pulp i
introduced over top of mortar,

It was feared at first that the holes for admitting the feedwater t
the mortar might become choked up with pulp inside the mortar, buf
one month’s continued operations without any symptoms of troubld
from this source, has proved these fears groundless.

The blow-off plugs in pipes A and C provide facilities for cleanin
out grass, leaves or mud that might be deposited from the feedwater.

The six regulating valves on pipe when once opened to admit
sufficiency of water are never touched afterwards, the feedwater bein
admitted and shut off by the 114" valve on B, which is turned wid
open or shut off as desired, whether shut off or otherwise the water fo
washing the plates coming from between this valve and A is no
interrupted.

The head under which the water flowed to the mortars in the casg
under consideration was 3o feet.
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The Iron Industry in 1808.

By GEORGE E. DRruMMOND, Montreal.

The past year has been a record one in the principal iron produc-
g countries of the world, and, as far as Canada is concerned, 1898
may be considered as marking a new era in the native jron industry,
the beginning of a modern expansion in the manufacture of pig iron
within the borders of Canada that will in due time give us a respect-
able position among the great iron producing countries.

Following the usual course and reviewing briefly the iron markets
of the world, we have first the United States, showing a most remark-
able record for 1898 as far as production is concerned, and a wonder-
ful rate of consumption that already in February, 1899, indicates

| almost a famine in iron and products of iron. Figures for 1898 show

§ that the United States produced 11,773,934 tons of pig iron, and this

enormous production goes on at an increasing ratio, using up the
available ore supplies at such a rate that the greatest difficulty may be
experienced before the close of the present year in keeping the fur-
naces supplied with raw material,

The present great revival of trade in the United States, brought
about by two successive years of splendid crops and consequent in-
crease in railway earnings, which enabled the railwvay companies to
urdertake vast ixpenditures for new rolling stock, is the cause, no
doubt, of a great deal of the revival, but everywhere most satisfactory
expansion is marked in all lines of manufacture of which iron is the
the basis. The lessons of the war with Spain will probably result in a
great expenditure being made by the American Government in per-
fecting their coast defences, and all this is in the direction of an
increased utilization of iron.

The export trade iu the United States in 1898, in all kinds of
metals, reached the enormous sum of $120,000,000. In the item of
Pig iron alone they exported 250,000 tons. With the scarcity of iron
for home requirements at the present moment, it is not likely that they
will press the export trade unduly in 1899, and the iron producers of
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other countries (and not least of all Canada) will have a chance to

gain strength to meet future competition in the United Etates.
Great Britain.—The British iron masters hold second place as N.

the iron producers of the world to-day. The total records of iron pro-

T

duced in Great Britain in 1898 are not yet to hand, but it is pretty

>
safe to estimate an output aggregating ¢,500,000 tons as against a j@ wa
production in 1897 (revised figures) of 8,796,465 tons. The use of ,Ef
British iron has almost ceased in Canada, and while that does not the
mean that Britain is not holding her own in other markets, still the gxm
situation is a somewhat grave one for British iron producers inasmuch ‘: Ev
as their ore supply is growing more precarious every day. The life of 8 sat
the Spanish iron mines, upon which Britain draws heavily for supplies, i Th
is already well understood to be but short. The product of the home j‘l“g
mines grows steadily less, and it will be well for Great Britain to look 8 spl.
to her Colonies, such as Canada and Newfoundland, for her future met
source of ore supply The indications are that this alone will enable
her to hold the position that she has held for so many years. The  has
British home trade in iron has been very prosperous in 1898, exceeding "8 cha
that of any previous year. In ship yard and railway work, and in all cha
branches of the iron trade, manufacturers have been exceedingly busy, "
and with more or less freedom from strike difficulties. Great Britain B8y,

| emerges at the close of the year with a splendid record, but Canadians B this

regret to note how very much “out of touch” they are to-day with the S8tion
el British iron masters, who formerly supplied this country, and who =38 Lal
have been replaced to a very great extent during the past few years s
by the iron producers of the United States. ‘giru

Germany and Luxenburg.—Enormous strides have been made g‘"”‘
by the Germans during the last three or four years in their iron indus- =58
try, and the figures of production for 1898 (Germany and Luxenburg) “ Amg

| 7,402,717 metric tons, come so close to the records of the British iron i Neu

masters that there is grave cause to fear that unless most vigerous

measures, political and economic, be taken by Great Britain, her rank 5&8%turn

as an iron producing nation will be displaced by Germany, as it has S8wap

been by the United States. F Jua

;; perh
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3 Canada.—The output of the Canadian furnaces for 1898 exceeds

that of 1897. Advices received from Hamilton, Ont,, New Glasgow,

% N.5, and Radnor Forges, Que,, report a combined gross tonnage

8 produced of 75,920 net tons of pig iron, 23,541 tons of steel, and

}é 2,276 tons of forgings. The combined tonnage of pig iron in 1897
% was 57,904 net tons.

; The works at Londonderry, N.S., were closed down throughout
® the year, the company being in liquidation, but this not because the
n market could not absorb its full output had the works been running,
; Everywhere the product of these Canadian furnaces has given entire
§ satislaction, so far as the quality of metal produced is concerned.
] The work of developing the Canadian mines has been carried on
8 quictly, but steadily, by those interested, and the new year opens with
B splendid prospects for a very much larger production of Canadian

metal i 189g.
I'he new charcoal furnace constructed at Deseronto during 1898,
has just been put into blast, with an average output of 30 tons of
§ charcoal metal per day, practically doubling the daily production of
8 charcoal iron in Canada.
\ new charcoal furnace is projected for Midland, Ont., by the
§ Canada Iron Furnace Co., Limited, of Montreal and Radnor Forges,
f this being a branch of their business at the latter point, but the inten-
Btion being to manufacture at Midland an iron similar in quality to

-
£
<

i

§ Lake Superior charcoal, and which is required for mixture with the
i“l" | charcoal metal now made at Radnor from the bog and lake
fl?iru res of the district of Three Rivers. The new Midland furnace
%“’r!' lave a daily capacity of from 60 to 8o tons of charcoal iron,

§ \ four furnace coke iron plant, of large capacity, is projected by
A\merican and Canadian capitalists at Sydney, C.B., where the ores of
Newfoundland will be smelted with Canadian coal.

‘ Other furnaces are talked of, but those already mentioned will
urn out sufficient iron in the near future to care for all the immediate

|vantis of Canadian iron founders, and doubtless a considerable

Wquantity of the metal produced will be exported to Europe, especially

{

serhaps from the proposed Cape Breton plant. The time is rapidly

A
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approarning when the product of the Canadian furnaces will have to

be carried (on a larger scale than at present) to the finished stage of
of iron and steel of all descriptions, there being an ample and increas "8
ing home market for such products. R
The following are the records of the furnaces at Hamilton, Ont, R

New Glasgow, N.S., and Radnor Forges, Que., for 1898 :

THE HAMILTON BLAST FURNACE CO., LTD., HAMILTON, ONT.

Ore smelted (tons of 2000 Ibs.) ....... bbb ihyones 77,023
Scrap and mill cinder......cocivrvessonsruciionssnavansss 8.614
LAMERIONA iy vvibnuns sranssimmsasaianvanbosmmahusns v 13,799 all
o R e P U o (SRR 50,407
Pig iron product 48,253 m
Average number of workmen . 130 8§ ye
Wages paid for 1abor ..ceeeververeernonsronsranasnssonns $ 61,476 A
Value of pig iron at furnaces . ......c..oovevrnenienens 53¢,789

THE NOVA SCOTIA STEEL CO., LTD., NEW GLASGOW, N.S.

Pig 1O MBAR o issswvsesrnssigniuss L 21,627 net tons.
AR 7 R e . T8 23,541 D
Forgings made.s, . ciis-osiaveisiiosen ios 2,276 ma
The material used being as follows :— e
SPr
LORL L cisinvesinsnsisrsdsrpssnsnis R B 107,000 net tons.
Canadian O vissenesssmssrsrsesiasssscassess 19,000 ‘¢
Newfoundland ore, .........ccuvuene. A EEY 15,000 the
Spanish or Cuban ore .......cccoveeiiinnnn 6,000 the
Coke.vvvvvnnnen N O e SRR N AT AA 32,000 * st
L 0 ooy A e T 18,000
Average number of men employed. ...... 750 -
Wages paid about.....coeeveesiiieniiinnn. $280,000 the

N. B.—These figures do not take into account the men employe 7
in mining coal, nor does it include the various parties employedss

professionally and otherwise and not paid directly by the company

In addition to the operations carried on by this company the
have during the year been working their Newfoundland iron ort
property more extensively than ever before. having shipped to Ger-
many and Scotland about 75,000 gross tons, besides bringing over‘
30,000 tons to their own works at Ferrona. :
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THE CANADA IKON FURNACE CO., LTD., MONTREAL AND RADNOR FORGES,

Owing to the plant being overhauled and improved during the
¥ year, the campaign was only of about eight months’ duration. The
production during that time was :—

Special charcoal pig iron. ............ 6,040—420/2000 tons.

Charcoal made................ ........ 580,100 bushels.

OB MBAR 400 oraiidigsssssnisisses bssmes 14,400 net tons

Limestone flux made .................. 1,432 *
Average number of men employed. 6oo

As usual, the labor ia connection with this furnace was princip-

ally drawn from the farming class, and the field work is therefore of a
§ more or less intermittent character, being performed at seasons of the
year when the farmer is not engaged in his usual agriculture pursuits.
; A very large number of horses are also employed in teaming the ore
and wood necessary for the supply of the furnace.

The product at Radnor Forges continues to attract most
favorable consideration from engineers abroad as well as at home.
During the year shipments of “C.L.F.,” special charcoal metal were
,: made from the furnaces to leading establishments in Great Britain,
France, Germany and the United States and the demand for this

B special iron is an increasing one,
While the figures for 1898 do not show a very large increase ovcr
R those of 1897 (this being largely accounted for by the liquidation of
@ the Londonderry Co's affairs) yet the furnaces in blast show a healthy
; strong business growth, and the projected furnaces (all in strong hands)
now coming into the field, is good evidence of the fact that we are on
8 the eve of a very considerable expansion of the native iron industry.,
yel 8 A great factor in bringing this about is the settled condition with
yei regard to the governmental policy of encouragement. If that policy
W is steadily maintained for a few years to come, Canada will have an
A industry that she may well be proud of, and that will strengthen and
build up every other kindred industry in the Dominion, an industry

that will be useful too in an Imperial sense, making for the independ-
ence of the Empire in so important a commodity as iron.
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[Mining in Quebec Province in 1898.

By J. OBaLsk1, M.E., Quebec.

The following remarks and statistics will give a fair idea of the
progress made by the Mining Industry in this Province during the
past year:

Bog Iron ore operations have been carried on as usual, the ore
being raised in many different localities and transported to the Drum

mondville and Radnor furnaces. These latter were operated for

about eight months of the year, utilizing 13,363 gross tons of ore and
producing a total of 5,762 gross tons of charcoal pig iron. -
No other iron ores have been worked, but inquirie’ have been dis
received concerning the Magnetic sand found on the north shore of B8 \
Gulf of St. Lawrence, and possibly something may be done in this line =58 .
before long. é
The Ochre producing plants have done a fair season’s work in the illl"
Three Rivers district, the product finding a market abroad as well as =8
in the Dominion. B se
Chromite operations have been steadily continued in the Coleraine 5881, .
district, and improvements in the system of extracting the mineral ﬂu
were remaiked. Special attention was given to the idea of concen I8 poil

trating the ore, in order to produce a 50 per cent. grade, the standard S8,

n demand. In this connection, two mills have been erected, and will
probably be ready for work during the coming summer. ;
Our Low Grade Copper Ores of the Eastern Townships have ST o]
been worked with the usual success by the two Capelton companies, S8
{ and some important prospecting work has been done by other parties Sy
At the Harvey Hill Mine, the present owner is deepening the Whit
burn shaft ; and in view of the rise which has taken place in Copper, 8
we should see this year a notable increase and activity in this}8

industry. !
Up to a recent date, Nicke/ and Cobalt had not been found in§
this Province in any appreciable quantity, the only instance reported S8,

being in the Township of Orford. Last summer Mr. E. P. Cowan 8o,
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8 while prospecting in the south part of Calumet Island, in the County
b of Pontiac, located a remarkable deposit of this mineral. This district,
8 25 cstablished by the Geological Survey, is overlain by a band,
i unquestionably Huronian, and in connection with the Diorite, it
contains, several varieties of minerals have been found. The work

the performed by Mr. Cowan consists of a shaft 20 feet deep sunk on a
the S8 small band of Diorite, 12 feet in width, carrying in a disseminated
state, numerous grains of nickeliferous pyrrhotite, and which at one

ore point concentrate in a small vein 8 inches wide. A specimen of the
i ore tested gave: Nickel, 3:33 per cent.; cobalt, 0.35 per cent.
for S Besides the above, a small vein of yellow mineral, established by the
nd S Geological Survey to be “ Niccolite,” or arsenical nickel, presents
itself in one place two inches wide, and probably patches of same are

0 B8 disseminated through the whole mass of Diorite, which latter lies in a
of BN N.W. direction with a dip 20 deg. E. The claim is situated on lot 12

ine S8 13 in the XI. Range. Although numerous indications of pyrrhotite

8 e found in the vicinity, I have not seen any other than those above
the @ mentioned, containing nickel in commercial quantity,
as Wolybdenite attracted attention last year on account of its new

8 ses for metallurgical purposes, but up to the present time, no deposit
ine 88125 Leen worked, and as a matter of fact, we have no idea of the
ral am" al form of the deposits. This mineral has been found at several
el points in the Gatineau Valley, in the Counties of Ottawa and Pontiac,
1rd S8and also on the north shore of the St. Lawrence. We hope that some
vill S8of those deposits will be worked in 1899.

4 Operations on Galena have been carried on to some extent at
WeBLake Temiscamingue and Calumet Island ; at the latter place, the
s, |ore 15 mixed with a large proportion of zinc blende. The development
ies. S8work here may lead, in the near future, to some important discovery.
hit: Alluvial Gold mining in the Beauce district has been continued,
er, Sand some good prospecting work was done on the Gilbert River ; no
his ' oubt there is a fair profit to be obtained here by intelligent action

. fP"d we may expect to see a marked increase in development,

m’ Some prospecting work was done in other parts of the Chaudiere
led: ‘alley which promises well. Altogether, there should be a much larger
/an , utput of gold in 1899 than during the last few years.
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The production of Asbestos is now a firmly established industry,
and large quantities of fibre were extracted in the Tletford and Dan-
ville districts. Danville was also a large producer of Asbestic. A
certain amount of work was done at Broughton and Black Lake, and
to a lesser extent in the Ottawa District.

Graphite (in the vicinity of Buckingham) was but little worked in
1898, notwithstandiug the fact that there was a fair demand for
the prepared article. In 1899, we hope to see activity, as it is re
ported that & company is being organized to operate on a large scale.

Fhosphate mining was practically neglected, and only a few

hundred tons were produced in the Ottawa district, being taken out in §

the proccss of mining for mica.

The Mica mining industry showed a somewhat increased activily
compaced with the last couple of years, e.g. there were 250 men
employed last year, as compared to 50 to 100 in 1897, prospecting and
working. Mica is now shipped chiefly in the *thumb trimmed”
condition, firstly because it is more easily handled, and secondly be-

cause the duty on the mineral in this shape is less. The demand for |

Canadian mica is strong, and the prospects of this industry for the
future may, with safety, be said to be bright.

Feldspar has been taken out in fairly large quantity at Temple
ton and shipped principally to the United States market.

The building material industry has been maintained in about
equal volume to former years.

Prospecting for other minerals has been done, and in this con
nection, I should specially make mention of the work done in the
Gaspe Peninsula in boring for petroleum. The results met with were

encouraging. In the north shore of the St. Lav.rence, some pros ect B
ging prosj

ing in the Magnetic sands was also done.

In the following statement, I show the quantities and values of
the raw material at the mine, of the various minerals produced in the
Province during the year, but not including the building material, and
mineral waters, as complete returns of same could not be procured.

The value of the raw mateiial at the mine, Ze., the quantity
shipped or used in 1898 is $1,700,000, approximately.
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The mining industry generally employed about 4,000 hands at

various points in the province.

Charcoal pig iron (gross tons
L

Iln; T e ISl e bt o/ oh 48 ek 56 18 8 55 o oe el
Magnetic ore : ST R e
Ochre (tons of 2,000 1bs.). ...... ...........
Chrome iron (grosstons) . .. ........

Low grade copper ore I T R R
Zinc, blend and galena e o e

Gold (ounces) ............. ..... R0 5 % S Es b
Asbestos (l()nS of 2,000 ”)\) ..........
Asbestic e e s
Plumbago (prepared) o s

Phosphate - A A W s .
Mica (thumb trimmed) ¢ e ol e A
]‘&'I(]\I\.‘ll’ b4 -

Sulphate of Baryte e R R R
late o R ek st
‘lag stone 4 s

Jime ( |Dll\hClS)

Bricks

o

Quantity shipped Value of raw

from the mine,
or used,

5,762
13,563

22

1,260
1,008
35,686

I, 300

370
15,893
7,122

85

870

275

2,000

55

3:432

946
20,C00
1,000,000
120,000,000

m terial at
the miae.

$116,154
37,927
66
12,600
25,000
143,884
21,900
6,500
496,340
14,916
8,500
5,975
81,000
5,000
275
37,374
3.580
32,000
140,000
600,000

$1,672,837
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Prospectmg for Iron Ore in Newfoundland 88 ,,

and Cape Breton. ic:

s na

By C. A. MFISSNER, Londonderry, N.S. m

The subject of this paper may perhaps have some special interest 8 in

at this time owing to the general activity displayed in iron ore and pi su

iron brought about by the remarkal le revival of the general iron trade, th
{ especially in the United States, and by the increased demand for ore, i

and even pig, in Great Britain and the Continent. The Spanish thi

sources of ore supp.y are not as available as in former years, owing M:

partly to measurable exhaustion in certain districts, and partly to the J.

the

increased developments of Spanish iron works, which have a tendency
to cause the Spanish Government to take measures that will preven

: " : . i
too rupic an exhaustion of this very profitable resource of their country. S €5t

This increasing European demand for ore and pig is really the for
key note to all the activity displayed in iron ove developments in the W
sections that I am now describing, and these matters have been well fro
understood among those interested in Canadian iron developments d‘j‘
The time for taking action, however, had been unpropitious until e

" year, and since then developments have been rapid.

The success of the Spanish-American war gave the necessar ab
impetus to this revival in iron, as well as in many other industrial lines i
and as a result an almost feverish activity has taken place in somfi P™
sections of the countries referred to by these notes. wal

In Newfoundland the movement towards active development hijg
been going on for some time, stimulated particularly by the remarkabk Bel
deposit of ore discovered on Belle Island, ard which was ' ought son

the first stage of its full development last year. The fact that so largj 10!
and uniform a deposit was found naturally gave reason for supposinf No
that there were others equally as good, and it seemed unreasonable 1 He
suppose that this should be the only one of this nature in a county iga

which showed signs of ores in many localities, and whose whokjg P!
an

geology was in many respects so nearly akin to that of the famou
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Lake Superior regions ; in many cases the fact was undoubtedly lost
sight of that this Belle Island formation was entirely unconformable,
and had no apparent direct relation to any of the surrounding geolog-
ical formations. ~ Nevertheless, the general public interested in iron
naturally jumped to the above conclusion, of where this was there
must be more, and English capital has been heavily interested already
in many localities, while the prospects are that next spring and
summer will see a reraarkable activity in, prospecting and developing
this colony, with, it is to be hoped, good resuits.

There is no need of my describing the Belle Island deposits, as
this has been done mos! thoroughly by Mr. R. E. Chambers, at the
March meeting, '96, of the Mining Society of Nova Scotia, and Mr.
J. P. Howley, of St. johns, Newfoundland, has made a close study of
the geological formation.

[ will only add that what strikes one as being peculiarly inter-
esting is the remarkable fact of this ore being in regular stratified
formation, so that it enables the miner to make definite ca’culations as
to quantities contained in the areas, which is so great a departure
from the usual run of ores throughout this whole country that it
deservez special mention, and should be kept in view, so as not to

mislead one in prospecting the rest of the country.

[ts real value lies not so much in its richness of iron (it averaging

about 55 p.c., which a Lake Superior man would call low grade), but
in its extreme uniformity, botli of quality and size of vein, and its
proximity to the most available iron smelting point on this side of the
water for English consumption.

A feature of the districts I examined in Newfoundland, outside of
Belle Island, was the rather striking geological similarity to those of
some of the Lake Superior districts ; in fact this general similarity is
noticeable all through the northern iron bearing districts, including
Nova Scotia and Cape Breton, and a study of the monograph by
Henry Lloyd Smith, on the Marquette iron bearing district of Mich-
igan and other U.S, geological reports emphasizes this in very many
points. These ores occur almost invariably in the older formations
and are irreguler in lenses or basins, sometimes only in small seams,
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frequently pinched out by rock. The slates here were underlying the
volcanic granulites, and penetrating through these latter were found
the thin seams of ore, following apparently cracks in the granulites,
and constantly varying in thickness. The great question apparently
will be whether these crevices widen out into hollows and basins filled
with ore, or whether they are merely the remnants of the large ore-
bearing formations which appeared to have centered their deposits in
the Lake Superior regions. The theory of ore solutions penetrating
and filling these volcanic formations wherever cracked or hollowed
out, in blow holes or otherwise, seems to be pretty well accepted, and
is, perhaps, the most reasonable one. The prospecting of these
deposits, therefore, is one of 2xtreme uncertainty, and it appears that
the diamond drill is the most suitable method to employ ; driving
chafts in the hard granulites is expensive work, and the ease will
which the drill can be changed, and the large territory that can be
covered with it from one point, makes it the most available and econ-
omic factor in determining the presence of ore in these sections.

In Cape Breton we have somewhat similar conditions to deal
with ; various ore properties have been partially exploited and aban-
doned because of their irregularity, yet I think some very fair deposits
can still be found. The irresponsibility and unreliability of many
prospectors, cotpled with ignorance in many cases, is a serious
drawback in all these countries, and I would utter an earnest word of
caution on this subject, as it is bound to react on the whole country
if persistent mis-statement and exaggeration are laid before the public,
especially before English investors. I can speak feelingly on this
subject, as I have lately had experience in these matters, where, in
various cases, there was no foundation for reports that claimed large
quantities of ore, and where it was evident that no more than mere

superficial examinations had been made. I will not impute worse.

We are entering a new era where especially English capital is
looking this way, and only fair and honest treatment in such matters
can bring and hold it here. It is easily made timid, and any ope large
deal based on fraud or ignorance would turn away dozens of others
that might have merit. I trust that some of my speculative friends in
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this country will take tese words to heart and remember, that after
all, as an ordinary business policy, honesty pays best.

I'will speak oi one deposit in Cape Breton which shows some of
the difficulties to be contended with in all prospecting—this is at Why-
cocomagh ; the vein was discovered some 150 feet up the side of the
mountain, and a tunnel put across it. This struck some 15 feet of ore
and rock ; the ore being part magnetite and part hematite. Then we
cut a vein of ore some ¢ feet thick, which was a 56 to 58 per cent. part
hematite, part specular ore, mixed with a little magnetite. T append
some analyses, and also a sketch showing ine work done in endeavour-
ing to determine how this deposit ran.  On the surface all indications
pointed to an almost vertical dip with a well defined hanging wall ; yet
subsequent developments by tunnel and Diamond Dril] plainly showed
that while the apparent dip of strata continued for a space there was
no sign of ore below, and the drill has not yet definitely determined
which way it is running. This sort of experience I have met with at
other places here, and the only safe way is to arrange ‘or the cost of a
sitking and pumping plant and follow the ore Nature here will not
allow you to take anything for granted.

You have just got to Put up your cash and patiently follow her
wherever she leads.

In connection with this account of the difficulties of prospecting
in Cape Breton; I would lixe to bring to your notice a proposition that
has occurred to me on reading an article on the subject of bounties
recently ; in this article it was proposed that a bounty should be paid
on iron ore so as to encourage the prospecting and developing of the
ore and iron industry down here. That some Government aid ¢ ¢ this
purpose could and should be given is undeniable. The objections to a
bounty however, are that it is purely individual and you cannot draw
the line ; every other mineral operator has as much right to ask for
bounty as the iron ainer, and you would have endless complications.
In place of that I would recommend that the Geolog:cal Survey of
Canada be empowered by the federal and local Governments to take

@ “¢"1ain areas under certain conditions and make detailed stratigraphical

maps of them ; this would be of lasting benefit to the whole country,
xtend the value and practical influence of the Survey and be of more
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specific value to the intelligent prospector than any bounty would. No
one could raise objections to this, as it is not an individual, but a
general matter of interest. In taking up an area the Survey would
necessarily have to make it large enough to get a clear idea of forma-
tions, follow any faults, foldings, etc., and thus get up a map that wou'd
be available for any and all metals that that section might contain.
After a few years there would be a series of such detailed maps, which
when studied carefully would undoubtedly show the co-relation of these
sectious and give very clear ideas of the intermediate and undeter-
mined sections.

A Geological Survey to be of real value should of course be
economic as well as purely scientific, and that this is fully realized here
is plain by the vety interesting and encouraging correspondence that I
have had with the various members of the Survey, irom the Director
down.

In the United States the practice now is to put the Survey into
any section which is likely to show economic value—make a careful
study of it and thus enable the prospecting and development of these
sections that is at times surprising ; while here we still have to grope
in the dark, try to do our own work largely with many disappointments
and imperfect and nnsound data to go by.

The investigations of the Springhill coal fields are perhaps an

example cf the very great economic value of the Canadian Survey |

when so applied. We certainly have the very best material in the
Survey to do this work.

Just 1ow the Survey should be called in is a question that would

have to be decided upon ; they naturally could not come at the beck
and call of every speculator who thought he had millions in sight, but
it would be an easy matter for the Director to satisfy himself that thert
was sufficient ground for undertaking the work, arrangements woull
have to be perfected that would insure intelligent co operation between
the Survey and the prospector. I think such an underst nding would
tend to encourage development companies who would go into th
matter with suffic.ent capital to meet if necessary some disappoint

ments, and who could thus do the work much more intelligently andd
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more lasting benefit than the small prospector whose few hundred

an end, cause the abandonment at what may b
critical stage of his prospect.

dollars come to e a

In making ti»se remarks and suggestions I am well aware that
this is a subject that has been discussed and urged by some of the
ablest and most far se=ing mining men in Canada, and that apparently

it has not met with that encouragement which its scope and e

ncourage-
meni should receive.

It is a proposition that cannot be carried out
in a day or even a year, but requires constant and patie

nt work on the
part of all those interested in the economic deve

lopment of Canada,

particularly the legislative powers.




West Kootenay Ore Bodies.

By R. W. Brock, Ottawa.,

Within the limits of the present paper it is of course impossible to
do more than take a brief and very general survey of a field as ex-
tensive and varied as West Kootenay. It is proposed merely to review
briefly some of the obscrved facts relating to its geology so far as it is
connected with the ore deposits, and to the ore deposits themselves,
and to indicate to some extent their practical bearing. Some of these
observations may have been already recorded, others have been sug-
gested as being probable and now stand confirmed in the light of
further study. Ifiany apology is needed for such a re-statement let it
be that such observations have a direct economic importance, for any-
thing that contributes to a more exact and definite conception of the
nature and mode of formation of a group of ore deposits has a com-
mercial value, since it makes possible -more intelligent exploitations of
the particular members of the group, and more accurate forecasts, be-
yond present workings, of their probable form and extent. In discuss-
ing the ore deposits, while it is possible to separate them into a number
of different classes, it is here proposed to touch upon merely some
general features. The progress, prosperity and possibilities of the
district are now so well known, and can be so eloquently supported by
statistics, that it is quite unnecessary to go into such matters.

Geologically the district is a complex consisting of several
series of crystalline schists and stratified rocks, dyked, metamorphosed
by, and caught up in multifarious eruptives, which in turn treat each
other in like manner. The crystalline and stratified rocks, while
limited in distribution, include a considerable variety of rocks.

There is a series of grey gneisses, mica schists, quartzites, crys-
talline limestones and dolomites with old intercalated crushed igneous
rocks. These rocks have been referred to the Shuswap series of
probable Archean age. They occur typically developed on Kooter ay
lake north of Crawford bay, and the West Arm. They are also found
on the north end of Slocan lake, on Slocan river, at the head of Snow
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creck, and on Upper Arrow lake. Numerous small inclusions of gneiss
in the eruptives in various portions of the district may probably be also
referred to the Shusw-p,

A series of slates occurs, more or less altered to mica, staurolite
and andalusite schists, with bands of greenish schists, quartzites and
dolomites.  This series has been classed with the Nisconlith series of the
Cambrian. It is most largely devcloped in the southern portion of
the district where a band several miles in width, interrupted once or
iwice by granite intrusions, extends from a point just south of the West
Arm of Kootenay lake, a little east of Nelson to the international
boundary. Along the boundary it has considerable, width, extending
from four miles east of the Pend d'Oreille crossing to wiihin a few
miles of its mouth at Waneta. It is also found in a narrow band north
of Kaslo, parallel to Kootenay lake a short distance inland. Rocks
which may also be referred to this series occur near Deer Park, on
Cariboo creek near Burton City, and on Upper Arrow lake,

This series is overlain by a great thickness of rocks that have
been classed with the Selkirk series. They consist of various schists,
quartzites, conglomerates, dolomites and green eruptive rocks. They
are found east of the Salmon river on the divide between the
Salmon river and Kootenay lake at the head of Wild Horse, Sheep
and Lost creeks and down Summit creck for half its length. They
are also found east of Kootenay lake from about Lockhart creek to
near Gray’s creek. They also occur in a band west of Upper
Kootenay lake, succeeding in a westerly direction the Shuswap and
Nisconlith rocks. This band, north of Kaslo, has some width but
gradually tapers as it continues southward till it runs out near the
West Arm,

On Summit creek they are apparently overlain by a great volumn
of quartz and mica schists which extend eastward to Kootenay lake.
These are classed as Upper Selkirk.

\nother important group of stratified rocks is that known as the
Slocan series, They consist of a group of dark and banded rocks
composed of tuffs and ash rocks with some impure slates and lime-
Stoncs. They occur all around the north end of Slocan lake, south-
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ward, cut by one or two granite bosses, as far as Four-Mile creek, ard
eastward to the forks of Kaslo creek. From here a band extends
south to the West Arm between the band of Selkirk rocks and a great
granite mass. Similar rocks also occur on Cariboo creek.

Varied as are the schists and stratified rocks, the eruptives show
still greater complexity. Among the oldest and most important econ-

omically is the Columbia group of volcanics. This group includes
porphyrites of various kinds, monzonites, diabases, gabbros, breccias,
tuffs, agglomerates and dark fine-grained slaty ash rocks. The mon-
zonites are interesting rocks, both on account of their petrographical
peculiarities and also as being the country rock in the War Eagle, Le
Roy and other famous Rossland mines. It is a peculiar type of
rock referred toithe syenite family. It exhibits wonderful differentia-
tion ranging according to relative proportions of feldspar and colored
constituents through syenitic, dioritic and gabbroitic types. Along
the border of a mass it may present even a more basic facies.

The Columbia volcanics cover a considerable area. They are
largely developed in the Rossland district and also east of the Columbia,
where they extend eastward to the Salmon river and northward to the
west arm of Kootenay lake and Kootenay river. Around Nelson and
along the Columbia river they are cut off by graniie, a large mass
of which extends as a peninsula from the Columbia eastward into the
volcanics. Porphyrites and associated rocks, which are probably to
be referred to this group, occur on Arrow lake in the neighborhood of
Deer park, and up Cariboo and Snow creeks behind Burton City.

Younger than, and cutting all the rocks so far mentioned, is the
grey granite, the commonest rock of the district It is a biotite horn-
blend granite, usually, but not always, grey in coior. It varies con
siderably in texture and composition, being in places syenitic of
dioritic, but apparently kaving a prevailing granitic habit. The feld:
spars are often large and porphyritic, in which case it is very striking
and easily recognizable rock. When crushed, as it sometimes is, this
porphyritic facies makes a beautiful augen gneiss It occurs in large
and small areas throughout the entire district, and is intruded through
all the older rocks. A typical development of this rock may be
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seen at Nelson. Another granite, younger than the grey, is the older
red granite, a very feldspathic rock found on Lower Airow lake near
Deer Park, and elsewhere along the Columbia valley.

Under the head of younger eruptives may be grouped a series of
rocks which shew a wide range of structure and composition, ranging
from plutonic to volcanic types, from granitic to at least dioritic.
They are sometimes developed in quantity, as the younger red granite
along Lower Arrow lake and also near Trail creek, and north-west of
Rossland.  As dykes they occur in almost every part of the district,
cutting all the older rocks.

The most important of these dykes are the * white dykes” or
whit> porphyries. These are usually white compact dykes varying
in size from broad masses to little stringers, which cut sharply through
the country rock. So far as is yet known, in structure and composi-
tion they appear torange from rhyolites to diorite porphyries, includ-
ing felsites, granophyres, granite porphyrics, and syenite porphyries.
The acid, however, appear to be the prevailing types, at least in the
northern part of the district and along the Salmon. Though varying
in character these dykes may usually be recognized by their light
color and their sharply defined contacts with the country rock. Near
Rossland and in some other portions of the district, darker types are,
however, to be met with. This system of dykes seems to have im-
mediately preceded the formation of the ore deposits.

Younger than this system of dykes and the ore bodies, and conse-
quently cutting these, are the “black dykes,” a group of lamprophyric
and basaltic dykes.

The above constitute the main groups of rocks of the district so far
as connected with the ore bodies. They present many facies, which
have not been here noted. Other rocks occur, as comparatively
fresh andesites, diabases and such volcanics, but as these have not

been observed to be connected in any way with the ore deposits, we
need not stop to consider them.

The economic minerals which may be found in the ores are also
various, as the following list shews :—Native GOLD, si/ver, copper and
arscnic ;  stibnite, bismuthinite, tetradymite, molybdanite, ARGENTITE,
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GALENA, altaite, hessite, chalcocite, stromeyerite, splialerite, cinnabar.
greenockite, PYRRHGTITE, bornite, CHALCOPYRITF, pyrite, gersdorffite,
marcasite, arsenopyritc. danaite, jamesonite, Pyrargyrite, proustite,
TETRAHEDRITE, tennantite.* The gangue is principally country rock,
quartz, siderite, calcite, sphalerite. Oxydation products of the metallic
minerals, such as the oxides, carbonates, sulphates, are found in the
weathered zones.

The above list could probably be enlarged, but it will serve to

shew the variety and general character of the economic minerals.

The character of the ore vaies more or less with the district,
thus in the Rossland ores the auriferous iron and copper sulphides pre-
dominate, in the Slocan the lead and silver minerals with argentiferous
tetrahedrite are characteristic, while the Nelson district mineralogi-
cally as geographically lies between the two. But while in the
different portions of the district there is considerable variation in the
relative proportions and mineralogical combinations of the principal
elements, the elements themselves remain practically the same tkrough-
out. But why in one plaece the ores should be mostly silver-lead
minerals, and in another most/y auriferous iron and copper ones, or
why in one place there should be large bodies of metallic sulphides and
little gangue, and in another the value should be in a small quantity of
sulphides and much gangue, or why the silver and gold tenors should
vary so, these are points which cannot yet be very well explained.

It may be remarked, however, that the production of the quartz
veins appears to have been about the last stage in mineralization ; also
that in places it appears that the country rocks exerted some chemical
influence, cansing the deposition of the iron and copper sulphides in the
massive rocks and the silver-lead in the fragmental, but this has not
always been the case.

As to the age of these deposits nothing definite can be assertc d,
except that while all the evidence tends to show that they are com-
paratively recent, they are certainly pre-pliocene. To go into this

*The minerals printed in capitals are the most important economical'y.
Those in italics rank next, while the others have so far been found only in
small quantities,
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evidence would take too long, but it may be said to to be derived from
the relationship of the deposits to the dykes, from the differences in the
character of the country rock and deposits at high and low elevations
and Tertiary erosion.

On account of their comparatively recent formation and the fact
that the factors which determined the deposition were physical rather
than chemical, they may be looked for in all the rocks except the
latest dykes (and probably the younger eruptives) wherever the
physicial conditions are favorable.

As to manner of formation, the evidence afforded 1s conclusive
that they were formed by mineralizing solutions, which followed lines
of fracture, dissolving away the country rock and replacing it with
mineral matter in return. 1In 2 large ore body, or where the country
rock is a homogeneous one, such as some of the Slocan rocks, this history
cannot be so clearly read as when the deposit is small and the country
rock is a heterogeneous one, such as granite. Here it is sometimes
possible to trace the alteration fron. the unaltered granite to the solid
sulphides ; first the more easily decomposable constituents show signs
of alteration, then one constituent is removed and replaced, then
another, until of the original rock unly a skeleton of quartz remains,
and finally this is almost completely or wholly replaced. But even if
the process had not been exposed as in the example above, the
evidence would still be complete. For in many of the large deposits
cores of the unaltered country rock still remain ; the country rock
near the deposit has often been silicified, producing “capel” like
bands. This silicification has proceeded in places till it almost
amounts to complete replacement. Calcification in places has also
been extensive, The country rock has often been more or less miner-
alized, and if it contained feldspars, bisilicates, and such alterable
minerals, these often have been attacked in such a way as to indicate
the action of hot mineralizers. In one case on Pine Ridge in the
granite adjoining a small deposit, the feldspars have been altered,
pyrite probably represents what once were bisilicates, and a violet-
colored secondary fluorspar has been dissemi .ated through the rock.

A violet-colored quartz present is probably of the same origin as the
fluorite,
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Very little work has been done on the chemistry of these deposits
and consequently few chemical data are available, but what there are
afford additional evidence. In a paper by Gwillim and Johnson on
“Some Ores and Rocks of Southern Slocan” * the following analyses
are published :—

()
70.70
18.25

3.18
2,12
3:56

not estimated

‘" “

not estimated ‘¢ ¢

101.41 93.61

(a) is an analysis of the country rock, a facies of the “ grey granite”;

(&) is an analysis of a horse of this rock in an ore deposit.

As the localities of the two specimens are not given, an exact
comparison between the analyses cannot be fairly made, but still (a)
may be taken as expressing in a general way the chemical nature of
the countiy rock to which (4) belongs. The water in an altered rock
like (4) would probably be sufficient, if estimated, to raise the analysis
to 100,50 that the alkalies are here practically absent. In the unaltered
“grey granite " their percentage is high. So that in the horse the large

percentage of alkalies has been practically removed, together with the §

greater part of the lime and a large part ¢” the iron, while there has
been a corresponding raise in the percentage of magnesia, alumina and
silica. This is just the alteration to be expected in a rock subjected
to thermal waters containing such reagents as carbonicacid and sulph
uretted hydrogen.

* Canadian Record of Science, Vol. VIIL., No. 5, pp. 295 and 298.
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Natural processes are rarely simple, and the slow process of vein
Lre formation is no exception. While replacement of the country rock
seems to have been the chief mode, it is highly improbable that there
Bl has not been to a certain extent deposition in open spaces—in fact
there is evidence to indicate that this did occur, to a limited degree.
[n certain parts of some deposits there is a distinct crustification.
Now, while it is true that a banding may be and is produced by slight
alterations in the conditions during the progress of slow metasomatic
change, it may be doubted if a deposit in clear-cut, distinct crusts is
ever so produced. So that it is probable that such portions of a
deposit have been formed in cavities. Dissolution sometimes may
have proceeded in advance of deposition, and thus the space would
be produced. But in some cases the ore is found Letween slicken-
sided walls, sometimes with selvage. This indicates that movement
has taken place. As the deposit itself shows no signs of it, it must
B have preceded the vein formation. It may be that the slickensided
walls do not belong to the same fissure, but to two parallel ones, and that
the intervening rock has been replaced. But still, any movement of
the walls of an irregular fissure, such as these are, would open up
spaces—which might, of course, be partially filled with triturated rock.

wct 8 [t is thus altogether probable that some open spaces along the frac-

(o) g tures did exist, to be filled by the mineralizing solutions. But in the
of formation of these ore deposits the process of space-filling seems to be
ck entirely subordinate to the replacement of the country rock.

S

From the nature of the minerals formed and from the composition

ed of known thermal springs, one is justified in assuming that the miner-
gt alizing solutions contained hydrogen sulphide, carbonic acid, and some-
he 1§ times, perhaps, sulphates, in addition to their metallic contents. These
13§ reagents would account for all the chemical changes involved in the
nd replacement of the country rock and the deposition of the minerals
ed and ores.

ph-

The mineralizing solutions, following lines of easiest penetration
and substitution, used, to a large extent the lines of fracture and
crushed zones of the country rock as highways, and as starting points
in the formation of the deposit.
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Coming from a region of higher temperature and pressure, and
charged with the metallic sulphides and active chemical reagents, the
solutions would readily attack the crushed and triturated material in
these fractures. With chemical activity thus set up, and the nucleus
of a deposit thus formed, with a constantly renewed supply of material
and reagents from the circulation of the mineralizing solutions,
metasomatic action could rapidly proceed.

There should be no prejudice against deposits formed in this way.
There is no reason why they should not be as extensive, as valuable,
and as permanent as bodies formed in large open fault-fissures.
Indeed—the history of mining has shown that these great fissures are
not as a rule the great producers To any who may have misgivings
about this class oft deposit, it may be comforting to know that many
of the best deposits, especially in western United States, are quite
similar in mode of formation to these of West Kootenay.

Thus there is no reason why the ore bodies of West Kootenay
should not display permanence in depth. The developments in the
Whitewater Deep, Payne and Le Roi have shown that the ore chutes
here have a considerable vertcal dimension. The valleys appear to
have been largely sculped after the formation of the ore bodies. Now
extensive ore bodies have been found in the deep valleys, thousands of
feet below the highest mines, as well as at high altitudes. The surface
which existed at the time of formation would be still higher. So that
ore was deposited in quantity at great depths below that surface and
below most of the present mines. That more mines have not been
opened up in the deep valleys is easily accounted for by the difficulty
of prospecting owing to the covering of drift and vegetation.

The best ore and largest ore bodies in any particular district are
found in the rocks which are most fractured, as the greater facilitics
offered by crushed and fractured zones more than compensated for
any chemical advantage a rock might possess. As before stated this

might take place in any kind of country rock wher: the physical con-

ditions were favorable.
Owing to the mode of formation, by replacement following lines of
fissuring and crushed zones, the forms of the bodies may be very
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numerous and irregular. In general they may be said to possess a
degree of irregularity corresponding to the degree of complexity of the
preceding dynamical effects. To begin with, minor fissures or fractures
are usually very irregular. They are usually numerous and co ordin-
3 ated. They may be reticulating ; they may be parallel so that the
country rock is sheeted, with or without connecting cross fractures,
and perhaps groups of these may be separated by bands of unbroken
country rock. But the ore deposition may have been even more
iregular.  The ore bearing solution may have followed one fracture for
some distance and then have crossed to another and so on, or it may
have followed several parall:l ones and the resulting deposits may or
8 may not be connected with stringers forming what the Germans call
stocke. The ore itself may be found only in certain places in the form
of chutes. To further complicate matters the replacement of the rock
along the fractures and crushed zones may not have been uniform.
Sometimes when three or more fissures intersect, the enclosed rock only
@ may be replaced forming a chimney deposit. Examples of all the fore-
going might be given from the Kootenay ore bodies, and if time per-
mitted various other possibilities might be considered. But enough
has probably been stated to suggest some practical considerations. It
must be evident that no weight can be attached to either the presence or
absence of walls. The absence of one or both walls is to be accounted
for by the manner in which the rock has been replaced. The presence
Mof apparently well defined walls may seriously mislead if they are con-
Wsidered as proof that the ore deposition has been confined within their

X . . .
Mlimits, since however well defined they may appear to be a crosscut

Bmay reveal an adjoining parallel ore body. As an example, reference
Smight be made to an important West Kootenay mine, where the mine
‘aptain took great pride in his walls. I tried to show the possibility
of there being ore beyond, and the wisdom of judicious cross-cutting and
peceived unexpected support. A shot near one of the walls where it
as best defined did greater execution than had been intended, bring-
ngout a large fragment of the wall. This revealed a large parallel
bre body apparently equal to or better than the original.
So that in the development of the ore bodies all the attention
Bhould not be bestowed on sinking and drifting, judicious cross-cutting
6
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may sometimes be advisable. At Butte and in many other mining

districts in Western United States, where similarly formed deposits B8 sp
occur, this principle of cross-cutting even where there are apparently f88 T
good walls is practised often with great success. . ar

Further, should a good ore body apparently discontinue in depth, 88 M
it may be that a little exploiting might reveal its downward continuance ye
along another plane. Another point which is apparent is the advis:- 8§ ap
bility of following ove. In a Aighly minerahized locality even litte !

stringers may lead to bonanzas. B e

In addition to the dynamic activity prior to the vein formation,
which resulted in the complex fracturing of the country rock and = im;
which prepared the ground for the mineralizing solutions, there have
been subsequent movements which have caused minor displacements,

both normal and reversed.

Since the ore bodies show great complexity but are dependent
more or less upon the fracturing of the country, and since matters are
further complicated by subsequent faulting, it is evident how important
it is that the mining engineer should make a careful study of the
structural geology of his district, for by this means alone can a correct
notion be obtained of the mode of fracturing of the country which pre
vails, of the ore body, and of the character and extent of the faulting B
In the study of the latter he will find the dykes of great assistance, a B whi
they are numerous, clean cut and easily recognized and as many area
old as the deposits, these must have undergone the same displace |88
ments. He will also find that the smaller veinlets will ofict |88 VS

afford the key to the solution of probiems which his larger, intricate ort &8 dep

o ore

% min

8 NOr

body will not disclose. the
: .. nea
On a prospect where the trend of an ore body is not definitel |

" 1 ; y ! as t
proved, it is obvicusly dangerous, instead of following the lead,

spend money on work which will be of value only if the ore bods e
happens to follow a particular direction. To point to the number d |
shafts and tunnels on prospec’s in the Kootenay which have eaten ‘1‘“‘ l
the prospector’s capital, while proving absolutely nothing regarding the -
deposits, is all the comment that is needed on this point. 1 :;rod

1em
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The light “porphyry” dykes to which attention was called while
speaking of the rocks appear to be closely related to the ore deposits.
They are abundant in richly mineralized portions of the district, and
are conspicuously absent in such portions of the district as on parts of
Midge, Cultus and Summit Creeks, where no deposits of value have as
yet been found. That the dykes and ore bodies should be so associated
appears to be more than a mere coincidence.

In the portion of the district in which I was working last summer
between Slocan and Arrow Lakes, I found that almost without a single
exception, wherever a deposit of mineral was observed, it was in the
immediate vicinity of a dyke, frequently along the contact, or if not, in
fractured country rock close oy. Later on in the season, when on the
North Fork of the Salmon, near the head of Burnt Creek it was found
§ that the claims ranged along a dyke. The prospectors inquired about
B the influence about the white dykes, stating that wherever mineral
was found in that portion of the district, it was in the neighborhood of
& the dykes.

[ had not time to verify this statement except at the one point.

(8 Before the season closed a visit was paid to the mines around Sandon.

Here, as elsewhere, the same relationship between the dykes and

(8 ore bodies anpeared to exist. A habit was formed of asking for the
B white dykes on a claim, as naturally as for the lead. I think in every
8 mine visited not only were dykes seen in the vicinity, but one or

B8 more could be found in the workings themselves. Most of the
observant managers considered the white dykes to “form part of the
8 deposit.””  One or two claimed that proximity to the dykes influenced
8 the tenor of the ore. Even if the dykes could not be observed in or

hear cvery mine, this would not necessarily disprove the relationship,
as they might be close at hand, yet not be exposed at the surface or
in the workings,

[t is quite probable that the volcanic activity which resulted in
@ the injection of the white dykes may have been the cause of much of
the fracturing or fissuring of the country rock, and thus of the
Production of the highways for the mineralizers. The white dykes
@themselves do not show this shattering. It is now generally accepted
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that eruptive rocks, cspecially acid eruptives, thermal springs and or
deposits, are intimately related in their origin. Tt is an observed faq
that the closing stages of a period of volcanic activity are marked by
solfataric action, the emission of thermal mineral-bearing waters
Now, as before stated, the West Kootenay deposits were formed by
the direct agency of such hot mineral-bearing solutions. It is no
improbable, therefore, that these were connected with some eruptive
If this were the case it would be with the porphyries, as these mark th
last period of volcanic activity which preceded the formation of th
deposits. Moreover, the dykes themselves show evidence of solfatari

action in the alteration they have often undergone. The feldspars arfS

altered and calcified, so that it is sometimes difficult to make out ti
structure of the rock. Pyrite has be=n formed—often probably at ti
expense of what colored constituents the rock possessed.  An inter
esting point with regard to these dykes is that they are to some exte
auriferous. Profs. Nicol and Miller, of the School of Mining, kind
assayed three samples. They were small samples selected as r
specimens, one from a dyke in the Last Chance mine, Sandor

one from the North Fork of the Salmon, and one collected by M
McConnell from the Antelope claim. The last proved barren, but g8

Last Chance and North Fork rocks yielded distinct colors of gold

Considering the small quantity taken for assay (two assay tons), th [

result is very interesting.
From the evidence so far available I am inclined to favor i

view that the solutions mark the solfataric stage in the period of Vi

canism, during which were erupted the white dykes. On the oth

hand it might be held that the solutions came from depth and meriflf
used as highways lines of weakness often occupied by the dykes ; /8

mineralization might be considered by some to be due merely to!
increase in physical and chemical activity in the existing circulati
currents, caused by the heat of the eruptive.

But such speculations as to the precise way in which the dyk

and ore bodies may have been related, while extremely interesting, ¥
h

not of direct economic importance, and need not be here fur

discussed. The point of practical value to be established is that U

relationship does obtain. If this can be done the value of such we
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defined and striking bodies as these dykes as guides in prospecting
and developing would be inestimable. While the observations made
last summer, particularly in the mines, were not sufficiently extensive
to warrant one in definitely asserting that such a relationship obtains

Y throughout the entire district, yet they covered a comparatively wide
! field, and in mauy cases were of so positive a nature as to justify the

conclusion that, in those particular instances at least, the dykes and
the ore bodies were related. But the strongest evidence probably is

3 the fact to which attention has already been called, that #ie districts

| rich in dykes and rich in ore bodies, and those barren of dykes appear
B 10 be barren of ore.

The attention of mining engineers is called to the matter in hope
that they will test the point in various parts of the field, for it is only

& when supported by observations in the mines and prospects of the
§ entire district that it can be considered definitely established for the

West Kootenay district.

In a great mary mining districts throughout the world such a

§ connection between dykes and ore deposits has been observed. At

Pontgibaud, in Auvergne, silver lead occurs in gneiss and mica schist
dyked by porphyry ; the lodes generally follow the dykes and are
productive only when so associated. *In the silver lead deposits of
Eureka, Nev., the ore-bearing solutions were almost entitely due to
solfataric action arising from the eruption of rhyolite, which dykes all
the formations. The rhyolite dykes show every evidence of solfataric
decomposition. {Hague. in speaking of the same district, states that
after a careful study he is forced to the conclusion that there exists
the closest relationship between the rhyolite and the formation of the

ore lh‘]l()sils.

3n speaking of the relationship between the deposits and the
eruptives in the Mercur district, S. F. Emmons says that In searching
for gold in that district the first thing to do is to learn to recognize in
the ficld the porphyry in its many forms of alteration, and then gives

S. Curtis, Mon. VII, U.S. Geol. Surv., p. 188,
fMonograph XX, p. 294.
?XVI Annual Report, Part II, p. 369, Geol. Survey,
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rules to be observed in prospecting, based upon the relationship which
exists between the ore bodies and the eruptive.

IBlow, in a paper on Iron Hill, Leadville, states that as a guide
to future developments on Iron Hill, it may be well noted that wher

ever a dyke (of porphyry) of considerable size has been heretofore

disclosed, an ore body of proportionate size has been encountered
following it.

It will be seen that the West Koolenay ore bodies bear a strong
resemblance to many in Western U.S.

Thanks are due to Mr. McConnell for information regarding por.
tions of the district not visited personally and fcr other assistance,
The notes on the rocks and their distribution are based on M,
McConnell’s work to a large extent.*

{Trans. Amer. Inst. Mining Engineers, XVII, '89-'go, p. 156.

*Summary Reports of the Geological Survey Department for the years
1894, 95, '96 and ’97.
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Description of the Sultana Quartz Lode, and
the Sinking of the Burley Shaft in Bald
Indian Bay, Lake of the Woods.

By J. BURLEY SmiTH, C. & M. E., Winnipeg.

The Sultana lode is situated on the eastern shore of Bald Indian
Bay, and about seven miles south of the town of Rat Portage. It has
become famous chiefly on account of the well-known Sultana mine, which
unquestionably owes its success to the indefatigable perseverance and

| enterprise of Mr. John F. Caldwell, of Winnipeg, the owner. Per’.aps

not a little of its more recent fame is owing to the prolonged dispute
and consequent litigation as to the ownership of the continuation of
the lode beyond the Sultana lccation to the south-west on the land
under water of Bald Indian Bay. The Sultana lode was discovered
about the year 1882. At that time it was remarkable chiefly on
account of its magnificent " proportions and great length as visible on
the surface, cropping up as it did here and there for a distance south-
west of the Sultana location of more than 3,000 feet. The quartz at
that time was not at first sight thought to be auriferous. The first
official account recorded of this deposit occurs in the able report of
Mr. Eugene Coste, M.E., to the director of the Geological Survey of
Canada, dated January 16th, 1884.

He says : “Ths vein, called the Sultana Lead, is about 30 feet
“wide.  Tts strike is 70°, and its dip south at an angle of 72°; the
“quartz is yellowish, hard and void of minerals—I Jdo not think it is
“auriferous. Tt reappears 500 or 600 feet to the east on another bay
“of Indian Bay; and also a quarter of a mile to the west on the
“island directly west of Quarry Island.”

I'he doubt expressed as to the auriferous quality of the quartz is
not to be wondered at, as there are several outcrops of quartz visible
on the surface at various points along the outcrop of this lode to-day,
having clearly defined walls and every appearance of veins, which,
however, seldom carry more than the merest trace of gold
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Several diamond boring tests made on these locally termed “ blow
outs,” show that they do not continue down to any great depth—per-
haps 50 or 60 feet at the most—giving place then to the huge lenses of
auriferous quartz which are characteristic of this remarkable lode.

The Sultana mine of to-day, with its depth of 400 feet, its well-
equipped mill of 3o stamps and its regular yield of gold brick: for the
last six or seven years, is the best testimony which can be offered as to
the auriferous character of the deposit generally.

The lode itself, where it has actually been worked for a number of
years by the owner of the Sultana mine, has been exhaustively described
by many eminent authorities in the annual reports issued by the
Bureau of Mines of Ontario, notably those of 1893-4-5-8.

It will not, therefore, be necessary for me to supplement these by
more than a general description o the deposit, showing where it strikes
under the lake after leaving the Sultana mine location, X 42, on to
location 1) 193 (the property of the Burley Gold Mining Company, of
Ottawa, Limited), as shown on accompanying map, marked A.

The latter being one of land under water entirely, without any
dry land save that of a very small island, shown on map as Reef 271
P, necessitated the sinking of a shaft through the water to reach the
lode, proved by boring tests to exist in the rocks below, and to continue
in a south westerly direction across the bay as far as Quarry Island
and beyond to the Chien d’or Island, location 389 P, and the Queen
Bee Island still fur :er to the south-west  (See map A.)

The Sultana deposit or lode, if it can properly be so called, may
be briefly described as composed of huge masses of auriferous quartz,
of lenticular shape, interbedded in the Keewatin schists (Huronian), at
or near their contact with the granitoid gneiss (Laurentian).

Sometimes extending for a considerable distance as one enormous
lense, again of a number of smaller lenses lying near together and sep-
arated only by a few feet of schist.

There are no walls to define the width of the zone or belt enclosing
these lenses of quartz, and it is probable that this has not yet been

accurately ascertained.
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The walls that have hitherto been observed are, I am inclined t
think, those enclosing individual lenses of quartz.

It is noteworthy that the schists separating the lenses of quart
often to be found in the auriferous.

It is also well known that the lenses of quartz lying nearest to t
contact with the gneiss are richer than those farther away, and app
to be much larger in size.

On what is known as Sultana Island, where the mine of that nu

is situated, there is an immense boss of granitoid gneiss, bare and

rugged looking, and having almost the appearance of a mountain con
pared with the low lying hills of schist and altered traps i
vicinity.

['his bold ridge may be noticed some miles to the north-east of th
Sultana Island, breaking through the Huronian schists, and it is at th
contact on both sides of the gneiss in which most of the gold discove
ies in the immediate district have hitherto been made.

l'he general strike of the granitic boss is N.E. to S.W.  The
tana mine is situated on the N.W. slope of this hlll.

This granitoid mass declines abruptly as it approaches Quarr
land, which it crosses, finally disappearing under the waters of the
near the south-west extremity of Queen Bee Island. (See plan A

The lode, as might be expected, follows the general trend of
granite, its strike being N.E.—5.\WV.

It has been proved by means of a great number of diamond bor
ings, to continue along the belt of schist, at its contact with the g
from the Sultana mine to the point before referred to at the 5.\
Queen Bee Island.

A shaft sunk on this island within the last few weeks to a dej

25 feet, shows a width of 24 feet of quartz in which there is n

visible g()l(l.

The general strike of the lode is shown on map A by a red dott
line crossing part of Bald Indian Bay, Quarry Island and Chien d«
Island, the Queen Bee not being shown on this map, and is N.E.— 5.\

(Refer to map A.)
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I'he north-east boundary of the Burley Gold Mining Company’s
n is about 7co feet from the Sultana shaft.

\t a distance of 165 feet S.W. of this boundary, or 365 feet S.W,

Sultana shaft, a cross section was obtained of the deposit by
diamond drill borings, to locate the position of the proposed

t on the Burley water location.

\ drawing of this section is shown on plan A, which speaks for
, and will not require further explanation,

['here being, however, insufficient clay covering the rock-bed of the

t this point to insure a perfectly water tight seal, a diver was em

to carefully examine the bottom, and finally a location was found

L covering of from ten to fifteen feet of fine I"l.l~ll4 blue

( I:l)’

l,mlmg\

}

e rock, 56 feet to the south-west of the point where the

it down.

[t was at first intended to sink a crib 6o feet square on the outside

feet on the inside, using an inner caisson tor a water-tight com-

nt in which to commence sinking the shaft and to then carry a
ning from a depth of 20 feet in the rock up to the deck of same,
fterwards to build a wall of concrete masonry round the shaft

vould be carried up to the same level The space between :his

nd the inne r walls of t‘II])t(» be braced \Hun'gl‘\ to

gether with
wind filled with rock. (Refer to drawing B.)

ving, however, to une xpected delays, the lateness of the fall sea
| the

stormy weather to be expected at that time, and the fact

were at the last moment unable to secure any land in the im-

neighborhood on which to frame the crib, our plans had to be

.

was then decided to build a water tight caisson on the Queen

and, about one mile away from the nroposed site of shaft,

\ good sloping beach of sand was selected in a sheltered bay,

ere laid down and the work of building the caisson commenced,
dimensions are 6o feet square on the outside, 40 feet on the
leaving a box space all round about 10 feet wide for the rock

to be used to sink it), and 24 feet high
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It was strongly ribbed and braced and sheeted throughout with
eight inch square timbers, the whole bolted and spiked together in the
strongest possible manner.

The heavy eight inch sheeting being caulked and pitched right up
to deck.

Valves were provided inside the caisson to admit water, as it was
known that the structure could not contain sufficient weight ol rock to
sink it without this addition.

The time occupied in building the caisson was something under
two months.

At the end of November 1897, it was safely launched and towed
by steam tugs to the proposed site of shaft, and a few days later it was
frozen hard and fast in position by the ice. Shortly after this the
caisson was filled with rock and sunk to the bed of lake.

To make doubly sure an inner coffer-dam was constructed inside
the hollow square of the caisson.

The water was then pumped out with a powertul contrifugal pump
and the clay inside the inner coffer-dam was excavated down to
bed-rock.

The shaft was then excavated the full size of the inner coffer-dam,
12 feet into the solid rock.

A strong water-tight shaft-casing formed of timbers eight inches
square was carried up to the deck platform of caission, which had pre
viously been raised six feet higher to be safely above flood water mark
of the lake.

Behind this casing and under its foot, careful sealing with the rock
was made by caulking with oakum and filling in with hydrauli
cement ; the remainder of this space was then filled in with concrete up
to some feet above the surface of the rock-bed of lake.

From this point upward to platform the space between shaft casing
and coffer-dam was filled in with puddled clay. (Refer to drawing C.)

The space still left between the inner coffer-dam and inside walls

of caisson was filled in with clay and rock, after being securely framed

and braced with timbers.
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I'he platform on top was decked in the usual way, and on this
platform are erected the temporary buildings containing the machinery
and plant of the mine, and a temporary pit-head framing, (See
drawing C.)

I'he sinking plant and machinery consis§ of one Ingersoll-Ser
geant air compressor and three rock drills : one 8o h. p. boiler, one

Ingersoll eight inch x 10 inch duplex double drum steam hoist : one

portable steam derrick hoist; one direct-acting steam centrifugal pump,

and some ordinary sinking pumps.

I'he shaft is six feet x 12 feet in the inside, and is now down to a
depth of 153 feet

At a depth of 107 feet down a cross cut level was driven S.E.
towards the shore as a test, and as expected crossed a lense of aurifer-
ous (uartz eight feet wide, 35 feet from the shaft. (See Cross section—
drawing C )

I'he shaft was continued down to a depth of 140 feet when quartz
was again struck, showing visible gold in places.

Our manager reports in his last letter that the shaft is now down

depth of 153 feet and is not yet through the quartz. (See cross

n—drawing C.)

I'he lode dips to the N.W. The shaft is perpendicular and was
expected to strike the deposit at a depth of about 150 feet, which,
however, was reached at 140 feet or thereabouts.

Very little water has found its way into the shaft through seams or

fissures, and we have every prospect of having a dry mine,




An Improved Method of Introducing Feed Water

to the Stamp Mill Mortar.

Supplementary to paper on page

.
By BERNARD MacDoNaLD, M.E,, Montreal

The details of this method are shown in the accompany

figures, cross-section (fig. 1), sectional plan (fig. 2) and back view
3) of the stamp mill mortar as installed by the writer at the Duff
mine in Nova Scotia.

I'he method has proved so effective and satisfactory that

thought a detailed description of it would be interesting to the me

bers of the Institute. In considering this proposition in its
g proj

phases it will be assumed that the purpose and utility of a contn

feed of clear water to the stamp mill mortar while in the operation «

crushing ore is understood, which being so, very few words are
sary to properly present the proposition.

I'he points of superiority of this method may be best

reviewed in contrast with the defects of the customary method, and

this purpose a brief description of this latter will be given first.
The customary way of feeding water to the stamp mill mort
through iron pipes or rubber hose discharging over the top
way the water streams down the falling stamps till it reaches the
the pulp mass. (See position as indicated in fig. 1.)  From this
tion it will be seen that the feed water, conditions being equal, is
likely to traverse the straight and shorter line I GG than to follow
triangular and longer line I H GG to the point of discharge, G
the purpose of the feed water is to mix with and form a pulp
ore as it is pulverized at the crushing surfaces of the shoes and «
H, and to carry it in suspension to the point of discharge. The
it will be seen that a considerable portion of the feed water
over the top of the mortar will be discharged before it can perfor

duty for which it was introduced. But the greatest defect in th

f
(11,

crn

{

SV

tem is the fact that the clear water thus falling on the top of the pul]

mass has a tendency to settle the sulphurets and fine slimes a

yund

no
m|

fal



Introducing Feed Water to the Stamp Mill Mortar,

and on the dies, in which latter position they are subjected to still
further pulverization, which produces the sliming of the sulphurets and
the unnecessary abrasion of the free gold particles that may settle on
the bottom.  These facts account for a very large part of the loss that
occurs in stanfp milling,

The ** Improved Method.”- -The mechanical details of this method
as shown in figs. 1, 2 and 3, already referred to, wi'l. if studied, make
manifest its points of superiority over the method already described.
[tfigs 1 and 2 it will be seen that the water is fed into the mortar
through six 34" pipes entering the back of the mortar at level of 3"
below the crushing face of the shoe when new, and would be on a
level with the surface of the shoe when worn out on the 2" false bottom

[t will be seen that the water thus admitted enters the mortar

he most advantageous point to sweep away from around the dies

such portion of the ore as has already obtained a sufficient degree of

fineness, and carries this portion upwards through the pulp mass to the

level of discharge, where the fine material is held in suspension until it
1ssues from the mortar.

Iig. 2 shows that the inflowing water is directed straight for the
spaces between the dies, from which it washes away all the fine mate
rial, leaving in these spaces only the coarser grains of ore. say somewhat
smaller than pea size, which form a kind of coarse sicve into which the
coarse gold liberated from the quartz dro.s and remains undisturbed
tll clean-up day. The advantage of providing such a receptacle,
where the coarse gold may be free from abrasion, is very material, for
no inconsiderable loss occurs from the abrasion of coarse gold when
mixed with quartz grains in the mortar under the repeated blows of the
falling stamps

Further details of this method and its advantages may be seen by

astudy of fig. 3. This figure shows the rear elevation of the mortar

in the background, made tran<parent to +how within the position of the

shocs and dies, the top level of the pulp mass and the points at which
the water enters from without.
Delails of Piping. - In fig. 3 may be seen in longitudinal elevation

the piping details in scale. The main feed pipe A is furnished with a
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T, having 3" run and 12" outlet, opposite middle of mortar. ‘The
main feed pipe is continued beyond this T and stopped on the end by
a plug, which may be removed to clean out deposits of mud, or grass,
or leaves, or to extend the water supply beyond. From, the outlet of
the T rises a 114" connecting pipe. This pipe is furnished with a
valve, B, which shuts off the flow of water into the mortar but allows
it to flow through the branch underneath, to which the hose for washing
the plates is permanently attached. This valve would also reduce the
pressure when that would be required by throttling the flow of water
into the mortars. Above this, as shown in the figures, is the distrib
uting pipe, C. Both ends of this pipe are stopped by plugs, which
may be removed to facilitate cleaning. A gauge may be attached to
this pipe to show the pressure under which the water enters the mortar.
The pressure may be controlled by the valve on the connecting pipe,
B. and otherwise as desired.

The distributing pipe, C, is tapped for the six 34" feed pipes,
which deliver the water into the mortar through holes E.  These feed
pipes are fixed with valves which adjust the amount of feed water, and
with a piece of rubber hose in the middle to prevent the vibrations of

mortar from being communicated to the piping system which is
ttached to the foundation, and therefore entirely free from the jar of
the battery.

Advantages of the Method.—Summed up, the points of advantage
believed by the writer to be possessed by this system are :

(1) Increase of crushing capacity.

(2) Decrease of sliming and consequent losses.

(3) Preparation of the material around the dies to receive
protect the coarse gold from abrasion.

It is very probable that the mechanical devices of this process
could be used to great advantage for the introduction of compre
air into mortars of dry crushing mills. An exhaust fan would I
necessary adjunct if used in this way, and if so used the crusl

capacity of dry crnshing mills would probably be very considerably

increased, and the pulp would be of a more uniform classification.




The Gold Bearing Sands of the Vermillion River

By Mr. J. W. Evans, C. & M. E., Sudbury, Ont.

The alluvial deposits of gold bearing sand found along the banks
of the Vermillion River, in the District of Nipissing, created consider-
able local excitement last spring and summer, but owing to the char-
acter of the gold the results obtained from a few primitive tests were far
from satisfactory. 1In this paper I wish to draw attention to a few
points which came under my observation.

[n the majority of the deposits the gold is found in the first ten or
twelve inches of soil, a reddish sand composed of quartz, granite and
greenstone, containing garnet and magnetic iron with a quantity of
coarse gravel, covered in patches with hardened clay Samples of this
sand irom the east bank of the river, in Hanmer township, within 20
miles of Sudbury, averaged from six samples, 65 cents per ton gold,
and yielded, with very careful panning, from 100 to 200 colors to a 10
b, n,

I'he colors vary greatly in size, the larger ones being flat and much
indented are very liable to float off in panning or washing, owing to
minute air bubbles adhering to the indentations. 1 have frequently lost
these larger colors when panning from one pan into another, even when
exercising the greatest care.

A few panning results from samples taken to the depth of from two
to three feet I have mounted upon slides for the microscope in order
to show the variations in size and character of the c lors. The average

issay result on this lot was about 15 cents per ton, the number of

rs varying from 40 to 8o per 10 lb. pan, As an example of the loss
ating t-e sand with a rocker I found on selected material assay-
g 2115 per ton, that the washed coarse gravel which had been thrown

[ the screen, yielded upon panning and breaking up the hardened

ticking to it, 20 colors, which had remained attached to the clay,
and assayed 45 cents per ton of gravel or about 25 cents per ton of
sainc taken. The tailings which were being washed into the river
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assayed 4o cents per ton of tailings, or about 15 cents per ton of sand
taken, and the cancentrates from the rocker 8o cents per ton of con

centrates or about 1o cents per ton of sand. The sand taken was from

about 10 inches from the surface. The fire assay result being $1.15

per ton leaves 65 cents unaccounted for, but as the sand contains
galena, copper pyrites and some gold bearing quartz, a higher result in
the fire assay is to be expected.

The fire assay results, without previous concentration, however, |
find very variable on this work, for instance, taking 100 colors to a 10
Ib. pan, th. re will be only 3 colors, on an average in a § A. T. charge,
assuming the sampling perfect, and as there is a great difference in the
size of the colors the results are bound to vary greatly. Ina g AT
charge an error in weight of gold will be multiplied 6,400 time
calculating to a ton, while in a 1o Ib. lot will be multiplied only
times, this will in a great measure offset the loss in panning.

The loss in ordinary panning on this sand I put down as about 5
per cent., but with proper care about 75 per cent. of the gold can be
saved.

[ found in every case where I passed the gravel through the crusher,
and assayed the pulp the results were higher than when the coarse
gravel was screened out, proper allowance of course being made for the
percentage of gravel. In one shaft which had been sunk to a depth of
6o feet, about 200 feet from the river bank, no gold was found after
leaving the surface layer until within about ten feet from the bottom
but from trouble with water the shaft was not sunk any further, and in
no instance, to my knowledge, has bed rock been reached. Owing to
the slight fall and thickly wooded nature of the country, sluicing on a
large scale would be difficult if not impossible.

Gold has been discovered in many places further up the river, and
in almost every case the gold gets coarser as one goes north,

On one slide T have mounrted a fac-simile of the largest color yet
found on the river, it comes from some distance to the north. he
gold found so far is not much worn and the microscope shows pieccs of
quartz attached to many of the colors.

The sand on the hill side several hundred feet from the river bank

gives almost the same result as that nearer the river, and as the course
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of the present stream is very sinuous it suggests the existence there of a
much larger river at some time in the past. 1 think it very probable
that some valuable deposits containing coarse gold will be found upon
this river in the near future, and that many of those already found could
be worked at a profit on a large scale, in some manner similar to the
dredge work done on low grade placer deposits in California,
[ am indcbted to Mr. A. H. Robinson for help in the laboratory

both in panning and fire assay work.




The Sampling of Argentiferous and Auriferous
Copper.

By ALBerT R. LEvoux, Ph.D., New York,

The practice of sampling of ores and furnace materials which can be
crushed, has been reduced to a science. The methods and operations
have been demonstrated to be correct, not only by their practical
results, but by mathematical formulae. It has been proved that “time
samplers ” are to be relied upon to extract from a given mass of
crushed material a portion sufficiently small for assay, that will
accurately represent’ the lot. On this side of the Atlantic, machines
are employed wherever possible, while hand sampling of ores is still the
rule in Great Britain and on the continent of Europe. It is only
within comparatively recent years that the demand has been made
upon the sampler for a method which will produce an accurate sample
of argentiferous and auriferous copper bars.

The sampling of lead bullion has a longer history, and methods
have crystallized around a few precautions to be observed. ~ Years ago,
careful study was made of the distribution of precious metals in pig
lead, and there is little or no trouble in obtaining fair samples of such
material.

In copper, for a long time, the gold and silver contents were not
important  Lake Superior and Chili coppers were the chief products
coming into the American and European markets, and they, like those
produced on the Continent of Europe, carried small values in gold and
silver. It was not difficult to obtain an average sample of such bars
In fact, the London Metal Exchange under its Contract * J,” decrced
what method should be employed, and simply specified that one bar in
ten should be bored half way through on opposite sides and ends.
This was sufficiently accurate for all material, which, however the
copper might vary and the impurities be distributed, only cartied low
gold and silver values. To-day, Chili bars are selected with a view to

their content of precious metals; for the electrolytic process can
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Sampling of Argentiferous and Auriferous Copper. 109
separate these so economically, that when the silver is as low as eight
to ten ounces and the gold as low as 50 cents in value, to the ton,
these values go perhaps one-third of the way toward paying the cost of
electrolytic refining,

Argentiferous copper bars are sampled io-day in one of three
ways :

By boring.

By taking dip samples.

By sawing.

It is to these three methods that I address myself to-day, and
report for the benefit of my fellow engineers and assayers, and for
furnace managers, what is the “State of the Art” at the end of this
century.

[t was soon found that, by the ordinary method of boring,
prescribed by the London Metal Exchange, the results could not
possibly be uniform. For in the ordinary pig of copper there was a
segregation of the precious metals. It was sometimes found that the
middle line, longitudinally, would gener: ly contain some 235 per cent
more silver than would a line drawn, say two or three inches from, and
parallel to, the edge of the pig. Dr. Keller in his admirable researches
into the distribution of impurities in copper material, has shown that
the distribution of precious metals bears some relation to the distribu-
tion of impurities, This has been my own experience. It was at first
my belief that the precious metals were invariably concentrated near
the centre of the pig. This belief was first shaken by a request which
was made of my firm, by parties who were selling argentiferous pig
copper quite rich in gold, on our assay, that we would not bore the

pigs along the centre line, but would make the holes half way between

the sides and centre, and at diagonally opposite corners. On making

some experiments, I found that the gold and silver, in the copper pigs
in question, were more concentrated nearer the edges than in the
centre, although in other material of the same general assay, so far as
opper was concerned, and of the same general content of silver and
gold, the segregation of precious metals was usually near the centre. I

found that the material in question contained between two and three
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per cent. of arsenic, and whatever may be the chemical or metallurgical
reason, I am convinced that the presence of arsenic prevents the
segregation of the precious metals along the centre line, to greater or
less degree.  As proof of that, I have been furnished with the results
of some interesting experiments in this direction made by a Western
smelter whose product generally contained from one to three per cent,

of arsenic  The following diagram (Iig. A) will show the resuits :
Briefly stated, this experiment consisted in boring 25 holes throuch

5%

the pig, the holes going all the way through from top to bottom, on

parallel lines. The assays of silver vary from 239 ozs. per ton, in the

hole nearest to centre, to 268 ozs in two holes nearest the cdge.
The assays of silver in a quadrilateral embracing 9 holes nearest
centre were as follows : Centre line, 243, 239, 253. Line at lef
centre, 257, 200, 203. Line at right of centre, 261, 259, 266. I
samples at the edge, with one exception, all ran over 262 0zs. of silv
several running up to 268. In fact, the sellers of this particular blist
copper were frank enough to admit, that a sample taken by boring
holes through the middle, or on the centre line, would be too high,
and suggested that the holes be bored not nearer than three in
from the side, which give an average, in their experience.

I'he great variation in the distribution of precious metals, in
lister copper upon the European market, has been shown by ca
experiments, made public, by some of the sampling works'in En;
and in Wales. There, as here, the air has resounded with the out
of buyers who were sure that they had lost heavily. Unfortunatel
the benefit of science, when a refiner receives more gold or silver
he pays for, he seldom makes a complaint, and, his ability to |
quiet is equalled only by that of the works manager, who
reason to doubt the accuracy of the assays, because his works
charged by the mine, with less gold than he can produce.  But nearl;
producers, of my personal acquaintance, are only anxious to get at the
facts, and to buy, and sell again, on safe and accurate assays.

The following diagram shows the variation in certain argentife:

bars, as determined in England.
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This diagram shows that holes were bored on all sides of a pig of

copper, traversing about one-third of the block in each direction,

The following table shows the assays of 20 samples taken at the points
indicated.
0zS. PER TON.

Silver. Gold.

331 6 o1 0. 68

.0 5.14 o1
4.40 i
6.00 14 76.5
.88 15
16 64.
17
18 68 4:
10

20 51,
It will be seen from this that in accordance with the point where
the sample was taken the silver varied from 66.7 0zs. per ton to 133.1
ozs.; the gold from 4} ozs. to over 6 0zs. The average of all tl

samples, from 1 to 20, assay :

‘

Q7.5 0zs per ton

4-99

“ “

Was not this enough to frighten both buyer and seller !

Another series of experiments on Australian and American cop»

side by side, is illustrated in the following diagrams :

Crea
hole
poir
fron

fron
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FIG. C.

In this case holes were bored all the way through the pigs on

diagonal lines, hole No. 3 being in the centre. The bars were then

’

sawed across as indicated. The following are the results of the assays ;

20T L, LOT B.
DRILLED. SAawnN, DRILLED.
Ag. Au. Ag.  Au Ag. Au,

S

Ozs. Ozs, Ozs.

108.6 5.68 107.0 6.01

2 124.4 6.20 116.3 6.33
3 137. 6.53 117.2 6.30
1 126. 6.33 122, 6.14

5 115. 6.14 110.4 5.97 39.

es 122,3 6.17 114.7 6.15 64

.16
.19
.10
.16
.16
. 165

el

u*nO;.aC

.\\r‘l.'.;

It will be observed how in each case the drillings in Lot L. in-

crease in richness ; 108 ounces of silver at hole No. 1 to 137 ounces at

hole No. 3 ; and in Lot B. from 38 ounces at point 1 to 52 ounces at

point 3. In this case there was a segregation of the silver and the gold
from the sides towards the centre. This material is comparatively free
from arsenic.
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It is unnecessary to multiply examples of this kind. I could

duplicate the above general conclusions by the score. The above is

simply to show what may be expected in any material, and it can be
taken for granted without further demonstration, (1) that all gold and
silver bearing copper varies in richness at different points. (2) That
while there is no absolute rule, each product being a law unto itself, yet
in general, highly refined material free from arsenic has a concentration
of the precious metals along the centre line, the maximum being at the
middle point of the bar. It can thus be seen that the old method of
sampling described in contract “J” long ago had to be abandoned.

Five Bar Method. The first attempt at arriving at a method of
sampling that would be fair to all parties, was by varying the position
of the hole, and here began logically the development of the system of
sampling which I shall recommend. In order to vary the hole location,
the first change was adopting the custom which had been employed for
some years by the samplers of argentiferous lead. Three or five bars
were placed side by side. A diagonal line was drawn across them, and
the point at which this line crossed the centre line or axis of the pig
was marked. At these points drill samples were taken by boring ail the

way through. This will be shown by the following diagram :
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The difficulty with this is that while it takes account of the variation
between the ends and middle of the pig, the holes are still bored along
the centre line, and are likely to be richer or poorer than the average.

Just here it may be stated that our experience for years in our
sampling works, has shown what Dr. Keller has recently published,
that anodes cast from pigs, no matter how variable the latter were
originally, will be quite uniform in composition, no matter where you
bore them. Therefore, some smelters are already sending their copper
to market in the form of slabs not over three inches thick, instead of in
the form of pigs. These slabs cool so quickly and so uniformly that the
precious metals do not seem to have a chance to segregate. I strongly
recommend this system of casting, although it is more expensive and
disagreeable—from spattering and other causes. It removes from the
sampling the element of gambling on results, which is considerable,
unless the precautions which I shall enumerate later are uniformly
adopted.

Lighteen Hole Method. When we find that the three bar or five
bar diagonal sample also fails to give uniform results, we have adopted
nmany cases, after careful testing of the particular material in ques-
tion what is becoming to be known as the “eighteen hole” system of

simpling.  This will be made plain by the following diagram :

e & 3¢

1
® ® 0 g o |
,'5-/4./>-//--17-ts-: |

N P

FIG. D.

A board which represents in shape half of the upper side of the
big, is bored with 18 holes equally distant from one another. This
board is then laid upon the pigs to be sampled ; The first pig is bored
ll the way through where hole No. 1 comes. The second pig is bored
where hole No. 2 comes, etc. In this way every bar is bored once all
the way through, and in every 18 no two are bored in the same relative
positions, The borings, of course, must he thoroughly mixed.
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One cause of the great difference in assays on argentiferous copper
is due to the fact that some assayers are not careful to grind their
material fine before weighing out the portion for assay. In fact, samples
are sometimes sent to us which are supposed to have been divided
equally as to quantity and quality between ourselves and other

assayers, and the bottles contain “curles ” sometimes two inches long,

just as they came from the drill.  After careful search we have founda

mill which will grind samples quite fine, as you will note from the
samples submitted herewith.

This then, in- my opinion, represents the last word as to sampling
by boring. It is the safest, whether the concentration of precious
metals be in the centre or near the sides; whether the pigs be of the
usual form, or whether the material be cast in slabs or plates.

We always urge upon both buyer and seller to agree in their con
tracts as to the method of sampling and assay to be employed, and this
method we follow. This relieves the assayer of responsibility, but when
he has to take this responsibility he should not shirk.

Sampling by Sawing. The difficulties in obtaining average samples
by boring has led to a number of experiments to see whether or not the
copper bars could not be sawed cold, and the sawings assayed with
some expectation that they would represent the average of the materil
sampled. This, in my opinion, is the ideal method of sampling and
will be adopted in future, but at present there are some difficulties i
the way of the application of the saw in this busy commercial world of
ours, because the results are slow. Some people, in fact, have told me
that they believed it would be impossible to saw certain copper cold, but
when we have urged upon them the experiment they have admitted tha
they were suprised that it could be done so rapidly.

This suggestion originated in England. At the works of a pro
minent refiner the sawing is done by a special machine designed fo

this purpose. The saw is circular, being two feet three inches It
diameter and set up upon a powerful frame. The device for for

bar against the saw is a carriage operated by electric power. The
do not wear out as rapidly as one would expect, and cut throug!

six inches in diumeter, in about five minutes. The saw dust is

and in an ideal condition for assaying.
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[n some works where sawing has long been employed for trimming
anode plates, it is now used tor sampling.

The saw is forced up vertically against the pig, and does not cut
all the way through, but cuts out a groove, say three inches deep, on
the top of the pig, and the next pig which is sawed is placed bottom side
up, so that an average of both top and bottom is obtained In one
works an ordinary band has been employed and is said to give satisfac-
tion. These band saws wear out quite rapidly when pushed, but
are not expensive and are readily replaced.

In all works in Europe and America where sawing has been
adopted, the five-bar method is employed, which should be plain from
the following diagram :

F'icq. E.

In this case a diagonal line is drawn across the bars, but instead of
boring a hole where this diagonal line crosses the centre line of each
bar, the bars are sawed all the way through where these lines intersect.
In this way we have an absolute average sample of each bar on a line
different in its location from that of any other, and the sawings mixed
together give us an accurate average for assay.,

I'rom what I have said the mechanical method of sampling as the
it now exists to-day, may be stated again to be :
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First, boring by the eighteen hole method, or sawing by the five
bar method

Dip Samples. A last word remains to be said under this head.
Many works, both shippers and receivers of copper furnace material,
contend that the only proper way of sampling is by dipping. The bars
are melted up and samples are taken at stated intervals during the melt,
which are granulated or cast into a sample ingot, which is then lored
and the borings assayed. There are many difficulties in the way of this
method of sampling and many precautions to be taken to insure
accuracy. Both buyers and sellers are inclined to accept it if done at
their own works. But it requires the independent sampler who is
representing the interests of absent parties to be present during the entire
melt ; his men must be at the furnaces night and day to see that the
dipping is properly done, and, after all, especially in comparatively low
grade material, as far as copper contents are concerned, there is always
an enrichment and concentration ; so that the assay does not represent,
in copper at least, the material which went in. In order, therefore, to
arrive by calculation at an average assay of the lot as received, the
weight of the material which entered the furnace must be taken ; the
weight of the anodes or plates which come out must be ascertained;
the slag produced during the melt must be collected, weighed and
assayed, and finally, there is always the suspicion on the part of sellers
that the furnace bottoms have absorbed some of the values; or the
fear on the part of the refiner that the furnaces may have given up some
precious metal which may have been present as a residue from former
charges.

Canada has added considerably to the anxiety of the refiners of the
United States and to the burden of samplers, since the production of
gold bearing copper mattes and bars from the British Columbia mines.
If the receiver of furnace material was anxious on account of the varia
tions in bars containing not over two ounces of gold per ton, imagine
his mental state when he began receiving Rossland products in which the
gold will average perhaps 18 ounces per ton, and the variation in parts
of individual pigs is almost infinite! But even these 20 ounce mattes
and the bars made from them are now safely sold and bought 1y the
18 hole method, or by sawing.
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On the Gold Measures of Nova Scotia and
Deep Mining.
By MRr. E. R. FArisauLT, B.A.Sc., Gealogical Survey of Canada.

I'he gold measures of Nova Scotia became known about the year
1860. The earliest discovery was followed by so many others, that it
was believed that the whole of the Province was auriferous, Gradu-
ally, however, it became evident that the workable deposits of free gold
were confined to the metamorphic rocks of the Atlantic coast, along
which they form a continuous belt, from one end of the province to
the other, a distance of some 260 miles, varying in width from ten to
seventy-five miles.

They cover about half the superficies of the province, exclusive of
Cape Breton Island, and their extent may be roughly estimated at
8,500 square miles. Of this area, probably 3,500 square miles are
occupied by granitic masses, barren of gold, leaving an area of about
5000 square miles of gold-measures.

The granite intersects the stratified gold-bearing rocks, in many
places, in large masses or dykes, but for the most part it forms a
prominent ridge, almost unbroken, from one end of the province to
the other. Its intrusion took pPlace at the close of the Silurian
period, probably about Oriskany, and was accompanied and followed
by disturbances, faults and much local metamorphism of the stratified
rocks. It occurred after the folding of the gold-measures and
the deposition of the quartz veins ; for granite dykes and veins have
been observed to always cut the interstratified quartz veins wherever they
tome in contact with them. The granite has thus no relation to the
auriferous character of the veins, and need not again be referred to.

Although, no well defined fossils have so far been found in the
sedimentary rocks constituting the gold-measures, most geologists
agree to classify them, provisionally, as Lower Cambrian,

They certainly, in many respects, resemble the auriferous Cambrian
of the Eastern Townships of Quebec, and knowledge gained in the
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Nova Scotia gold-fieids may prove of the greatest practical importance
in prospecting for, veins below the alluvial deposits of Quebec.

The gold-measures of Nova Scotia fall naturally into two well

)

defined and distinct groups, viz., a lower or “ quartzite group ” and an
upper or ‘“slate group.”

The mapping of the eastern part of the province, by the Geologi-
cal Survey, places the thickness of the quartzite group, as far as denu-
dation has exposed these rocks to view, at about three miles, and the
thickness of the upper or slate group at about two miles, giving a total
known thickness of strata of over five miles.

The lower division or quartzite group is mostly composed of
thick-bedded, bluish and greenish grey felspathic quartzite, locally
named by miners ¢ whin,” a term used in Scotland for an igneous
rock or greenstone. Interstratified with the quartzite are numerous
bands of slates, of different varieties and colors, from a fraction of a
foot to several feet in thickness. The upper division or slate group
is mostly composed, east of Ilalifax, of bluish-black slate, often
graphitic and pyritous, rusty-weathering, with occasional layers of flinty
quartzose rock. The lower part of this group is characterized by
greenish, argillaceous and chloritic, soft slate, of but little thickness at
the east end of the province, but increasing to a great thickness at the

west end. A few layers of magnesian, siliceous limestone have also

been noticed at different places, at the base of the group, overlying

conformably the quartzite of the lower division. The line of division
between the two groups is thus well defined by characteristic bands,
which form valuable data to work out the sequence and structure
of these rocks, at any point, with certainty.

The beds of quartzite and slate, forming the gold-measures, were
originally deposited in the sea, and therefore horizontally. These
horizontal beds were then subjected, during a long period of time, to
forces that have produced prodigious results. A close study of the
present structure of these rocks shows that they have been slowly moved
by a powerful and uniforin pressure, which has folded them into a scries
of huge, sharp undulations, roughly parallel with the sea coast. They
have indeed been buckled, bent and folded to such a degree that they
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PLATE II.
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occupy only one-half of their former width, measured at right angles
to the strike.

Since these rocks were deposited and folded they have been
under the unceasing influences that tend to level the hills and fill up
the valleys, and, at more recent date, the greater part of the surface
was subject to glacial erosion. Extensive denudation has worn away
the folded measures to the present level. Some of the sharpest and
highest folds have been truncated to a depth, as far as we know, of
over eight miles, exposing at the surface a section of gold measures of
over five miles in thickness.

The map (Fig. 2) is a reduction of map-sheets published by the
Geological Survey on the scale of one mile to one inch, It represents
a portion of the gold-measures, thirty-five miles wide and sixty miles
long, east of Halifax, between Musquodoboit Harbour and Sherbrooke.
The black lines show the anticlinal axes of eleven folds, into which the
measures have been plicated ; the narrow, dark shaded bands indicate
remnants of the upper slate group, left undenuded along the deepest
troughs or synclinal axes of the folds, the other areas indicate the
granite masses.

A diagram (Fig. 3), gives a section of thirty-five miles in length,
drawn across the whole belt of the gold-measures, along the line of
section A B in the plan (Fig. 2)

Below (Fig. 3) is given, for comparison, a diagrammatic section of
the Bendigo gold fields of Australia, on a scale ten times as large as
the one above. The heavy black lines indicate gold mines on four
different anticlinals, worked on the line of section,

The amplitude of the folds, or the distance between the different
main anticlinal axes in these two gold fields respectively, varies con-
siderably. The Nova Scotia section of thirty-five miles gives eleven
anticlines, or an average distance of three miles between each anticline,
and a maximum distance of nearly five miles ; while in Bendigo gold
district, it ranges from 300 to 1.300 feet. So that in Nova Scotia, the
amplitude of the folds, ; nearly twenty times greater than in Bendigo.

The mapping of the golc-measures by the Geological Sury ey during
the last fifteen years, has been extended, under my charge, as far west
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as Lunenburg. The study of the structure of these rocks, over that
region, has afforded an opportunity of acquiring many important facts
and data by means of which gold mining may be carried on with more
confidence, under more exact conditions, and with greater economy.

The most important feature disclosed, is that all the rich veins and
the large bodies of low grade quartz worked in Nova Scotia, with few
exceptions, follow the lines of stratification, and occur at well defined
points along the anticlinal axes of the folds.

It was during the progress of the slow folding of the measures, that
the rich quartz veins and large saddle-lodes of quartz were formed, at
favourable places, along the planes of bedding on the anticlinal domes
of the folds

Thus a thorough knowledge of the structure of the anticlinal folds
becomes necessary, to locate the auriferous quartz deposits on the sur-
face, and to develop them in depth.

In tracing the axes of the folds at the surface, the dip of the rocks
is the chief guide. If the strata are found to dip towards each other,
it is clear they form a synclinal axis or trough; while, if they dip in
opposite directions they form an anticlinal axis or ridge.

The rocks, on opposite sides of anticlinal axes, generally dip at
angles varying between forty-five and ninety degrees from the horizon,
seldom lower than forty-five degrees, and overturned dips are frequently

noted.
The deviation of any bed from the horizontal, along the axial line,

is its “pitch.” A longitudinal section, made east and west along the
axis of an anticlinal fold, will show the strata and the fold to pitch
either to th. ¢ast or west, at low angles, seldom over thirty degrees

from the horiz

Owing to the pitch, -he o, “rop-edges of the beds, on each side of
an anticline, are not paralle] to ‘ae axial line ; if they converge towards
the east, the anticlinal fold dips east, and if to the west, it dips to the
west.

When the pitch inclines both ways from a central point, that point
is the centre of an elliptical * dome,” and marks the position of one of
the most favourable points on the main anticlines for the occurrence of
quartz veins.
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The average distance between one dome and the next, along the
same anticlinal axis, varies from ten to twenty-five miles.

It has been thought by some, that these domes were caused by
gentle north and south undulations, crossirg the sharp east and west
folds. Such does not, however, appear to he the case, generally, as it
can clearly be seen by looking over the geological maps of the region,
that the pitch at corresponding points on the various main anticlines is
often quite different,

It will be seen that most, if not all, of the gold mining centres
operated are situated on these domes,

Moreover, it has been observed that most of the anticlinal domes,

'on which mines are not in operation, show indications of gold, and
many will eventually prove to be important auriferous centres, only a
few of them being without the structure necessary ior the formation of
quartz veins,

Of the twenty-one domes, in the region covered by this map (Fig.
2) fourteen have been worked more or les: six have shown auriferoas
quartz in situ or in float, and the remaining one has not yet Leen
proved.

The gold distiicts operated to the east of Halifax are here given,
together with. thcir horizon or the distance of their strata below (and
in one case above) the base of the upper slate group,

Moose River ...........co0vvvviurs vonnl. about 3! miles.
BN oot s it)tinrn s dnann s o oy
Fifteen-mile Stream and Beaver Dam........ .| .. .. 24
SN <. oov.c vt nonsisgnnesrnnnn 2 o
Goldenville, Harrigan Cove, Gold Lake and Forest

1411 SR R sy Vb3 ¢ Ah w AT ars 1M @
Waverley and Renfrew. . ... '| 7" Vb siaes 1 ¢
Mooseland, Killag, Liscomb Mill, Richardson, Lower

Isaac’s Harbour, Wine Harbour and Montague .. 1 =
Ecum Secum, Middle Isaac’s Harbour, Cochran Hill,

Lake Catcha, and Oldham,..... .... ceesennes M S
SN IV 1 s isrsivnsne bunnsnsrnnr B o«

Caribou at the base of the Slate group.
Stewiacke about 3 mile above the base of the Slate group.

There is no doubt that certain kinds of slate are more favourable
to the segregation of gold than others, ana that the prevalence or
absence of the former, at ce:tain horizons, will necessarily give zones of
different richness,
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The fact that important mines have already bcen worked at
different horizons, from the top of the series to the bottom, is sufficient
proof that strata favourable to the formation of auriferous veins are met
with throughout the whole thickness of the lower quartzite group, and
perhaps also in the upper slate group, though apparently less frequently.
‘This is an important fact with regard to deep mining on the domes of
anticlines.

The m..nner in which the strata are bent over the axia! lines is
worthy of note. The strata in folding do not bend round a centre, to
for- circular curves, but their curves are more like parabolas, super-
imposed upon one another. This is due to the immense lateral pressure
which has compressed these beds, especially the slate bands, on either
side of the fold, producing a thickening of the strata and openings
between them on the apex of the folds.

In a certain thickness of sheets of paper or cloth, bent into an
anticlinal fold, a “slipping” of the several layers on each other will
take place ; the sides of the fold will be tightly compressed, while, on

top, openings will be formed. In the same manner in the folding of

this great thickness of strata, the beds separated along the planes of
stratification, and moved along these planes, the upper bed sliding
upward on the lower inclined bed.

This slipping is clearly proved by the striations and slickensides
that are to be seen in most mines on opposite bedding planes, and by
a certain thickness of crushed black slates or gouge between the walls.

Such movements naturally took place between strata, where the
cohesion was slightest, and thus, we find quartz veins following layers
of slate, especially when the state is intercalated between thick beds of
hard quartzite.

These slips may be considered as fault-fissures along bedding
planes, and it is along th .e fissures that the quartz began to be
deposited, and as, usually, these movements were very slow and inter-
mittent and extended over the whole period of folding, the quartz was
also deposited very slowly, usually in thin coatings accumulating one
over the other, as the fissures widened, until veins of different thickness
and extent were formed. The quartz often holds minute scales of
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slate, peeled off the walls, and subsequently covered over by other
layers of silica, giving a banded structure to the veins ; while the gold
also often occurs in streaks parallel with the banded structure,

The large-scale plans made during the last two summers by the
Geological Survey, including the most important districts to the east of
Halifax, have brought to light important facts bearing on the relations of
the structure of the anticlinal domes to the thickness, extent and
auriferous streaks of the quartz veins.

In the case of sharp anticlinal domes, such as those of Salmon
River, Mooseland, the Richardson mine, Fifteen-mile Stream and
others, where the dip of both legs of the anticline forms an angle of
less than forty or forty-five degrees, large bodies of quartz, called “saddle
reefs 7 in Victoria, are found to occur along the anticlinal axes, and to
bend conformably with the bedding.

On the course of the anticlinal axes, the saddle reefs generally keep
their size for a great distance, pitching with the strata both ways from
the centre of the dome, and eventually pinch out at a certain limit,
which may be called the limit of the formation of quartz on the axial
line.

They also curve sharply and follow the strata on the north and
south dips, but generally thin out much more rapidly on the legs than
on the pitch. Many legs have be.n mined in Nova Scotia to the
depth of several hundred feet, and the quartz has still been found of a
fair width. In Bendigo, where the folds are on an average, twenty
times smaller than in Nova Scotia, the legs of quartz are said to very
seldom extend to greater depth than one hundred feet below the cap
of the saddle reefs ; which would correspond proportionately to 2,000
feet in Nova Scotia.

These saddle reefs in Bendigo, are not only of great size and of
remarkable persistence in length, but are also notable for recurring in
depth, one below the other.

At the Lazarus mine, Bendigo, there are from the surface to the
2,200 foot level, no less than twenty-four of these saddle reefs, thirteen
of which are auriierous to a payable degree, and some of great size.

At Bendigo, on the 3ist Dec., 1897, six mines were worked over
3000 feet in depth, and twelve over 2,700 feet; the deepest, the
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Landell’s 180 mine, was down 3,352 feet, and these were all worked on
anticlinal folds.

No operation has yet been carried to any depth, through the
arch-core of the folds in Nova Scotia, but the important develop-
ments done along the anticlinal axes at Salmon River, the Richardson
mine, Waverley, Oldham and Mooseland, should be sufficient to
convince the most sceptical, that quartz saddle-reefs and legs may be
found underneath one another, to even a greater depth than in
Bendigo.

The Montreal-London Gold and Silver Development Co,
largely composed of Montreal capitalists, which acquired lately the
Dufferin mine at Salmon River, is at present sinking on the dome
of the anticlinal fold a vertical shaft, with cross-cuts and levels,
which has reached a depth of over 3oo feet. I am glad to call the
attention of the meeting to this development, which may be considered
the first important step ir the introduction of a new system of mining
and will, no doubt, be the inauguration of a new era of extensive and
permanent deep mining in Nova Scotia.

Few reliable data can be obtained regarding the rzlative richness
of the different parts of the saddle reefs and legs on a sharp fold, but
many veins, worked on the apex of the fold, such as the Richardson
lead at Isaac’s Harbor, the Dufferin lodes at Salmon River, and the
Bismarck lead at Mooseland, show that the vein is richer or can be
worked with more profit on the saddle than on the legs.

In the case of a broad fold, when the angle formed by the dips on
both sides of the anticline is over forty-five degrees, the veins do not

acquire any great development along the axial lines, and the enlarge-
ments are found rather at a certain distance frofh the axis.

The thickness of the strata denuded, chiefly since the folding, has
already been shown to be very great, reaching on some anticlines eight
miles. This superincumbent mass of rock exerted a powerful pressure
which has to be taken into account in the folding process. It is
evident, that in the sharp folds this pressure has been completely over-
come by the lateral pressure, but it has had undoubtedly much
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influence on the shape of the broad folds and the development of
quartz

This pressure accounts, no doubt, for the fact that large veins are
seldom found between strata dipping at lower angles than forty or fifty
degrees.

Moreover, on a broad fold, at the surface, important veins are
found only at a certain distance from the anticlinal axis, and within a
limited zone of strata, AB varying between 200 and 1,000 feet. That
is to say, quartz veins were formed on a part CD of the fold, where
the combined forces of the lateral and of the downward pressure have
determined the greatest strain and have produced most sliding and
fissures. The outer limit of the zone A, corresponds generally to
a point at which the strata begin to dip at an angle which remains
constant for some distance.,

Likewise, in depth, quartz veins were formed on that part of the
fold which was subjected to the same conditions, and is similarlv
situated.  As the structure of a fold will not change much for somc
distance in depth, the extreme limits C, D, of the zone of quarz veins
will be found at about the same distances from the anticlinal axis of
the fold, that is to say, parallel with the axial line EF.

If the fold gets sharper in depth, the zone of quartz veins will
approach the axial lines EF downward, and if it gets broader, the
zone will recede from the axial line. The distance B E of tie zone of
quartz veins varies considerably in the different districts according to
the flatness of the fold. The axial line E F may also coincide with
B'D. in a sharper fold, and in a still sharper fold it may come half way
between A and B, and we have then the typical saddle-reef fold.

\gain, at the surface, in the same district, as at Goldenville, the
fold may be sharper at one end and broader towards the other end, and
in that case the zone of quartz veins will recede from the anticlinal axis,
towards the broader end.

The quartz veins are sometimes very numerous on both sides of
the unticlinal domes. On the Goldenville anticlinal dome, where
developments have, perhaps, been more extensive than on any other

districts in the province, some fifty-five different veins have been worked
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or uncovered, in a width of strata of 1,300 feet on the north side of the
anticline, dipping north at forty-three degrees, and some fifty veins in a
width of 500 feet on the south vertical dip of the anticline.

They extend in many cases on the surface for thousands of feet and

they have been mined to depths of 700 feet in their vertical extension

The thickness of the veins varies considerably. The saddle-reef
deposits are by far the heaviest bodies ; those worked at Salmon River,
Richardson and Mooseland mines attaining fifteen to twenuy-five feet in
thickness, and others not operated, at Fifteen-mile Stream, Camerou
dam, &c., are probably larger.

The veins along the legs of the folds are much smaller, averaging
from four inches to one foot, but often larger.

Many quartz veins are also found cutting the stratification at
some are of great thickness, many are auriferous,

various angles ;
and a few have been operated with notable profits. They are of later
origin generally, than the interstratified veins, and some of them may be
roughly contemporaneous with the intrusion of granite. Their richness

is generally influenced by the nature of the adjacent strata.

In the interstratified veins the gold is sometimas distributed uni-
formly over considerable areas ; usuaily, however, it-is more or less
concentrated within certain limits, leaving spaces on each side, com-
paratively barren. These enrichments are known as pay-streaks, and
have hitherto been the principal source of the gold production

Most pay-streaks are well defined enrichments of twenty to sixty feet
in breadth, often accompanied by enlargement in the size of the vein.
‘They dip at low, constant angles, parallel generally with the well defined
lines of schistosity of the rocks, and often with striations and corruga-

tions on the walls, giving the veins a crumpled structure, locally called

“ barrel-quartz.”
These corrugations and crumplings are more pronounced !

slate and quartz, and owe their origin to the sliding of thick beas
of quartzite over one another, between which the softer bands curve
and buckle in a wonderful manner. The pay-streaks lie at right angles
to the sliding movement, that is to say, approximately parallel io the

the

anticlinal axis.
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Many of the pay streaks have been proved very rich and some
have been traced from the surface along a gentle incline for as much as
1,800 feet, with extraordinary uniformity. In many instances, two or
three pay-streaks have been determined in the same vein lying parallel
under one another for some distance. This mode of occurrence is
necessarily limited to the portion of that vein situated in the pay-
zone,

The laws governing the position and extent of the pay-ground
or pay-streaks are intimately connected with the structure of the anti-
clinal foids and are similar t those already laid down for the position
and extent of the zones of quartz veins. The data necessary to
explain their many peculiarities in the different gold districts are
difficult to obtain with any degree of precision, as few plans or records
have been kept o' are obtainable. As a general rule, the best pay
ground, in most districts, is situated at about the middle of the zone of
quartz veins A B, where fissures with angular-veins are most numerous.
These small angular-veins or “angulars ” which run into the walls at
different angles, and sometimes connect one vein with the next, play an

important part in the concentration or segregation of gold from the

adjacent auriferous rocks, and, causing an enrichment or impoverish-

ment of the main veins, they are well called locaily “feeders” or
“robbers.”

In depth also, the zone of pay-ground G G, should be situated at
about the middle of the zone of quartz veins G, parallel with the axial
line £ F.,

It will then be readily understood, that one individual vein, if it
cannot hold gold in paying quantity to a great depth, may nevertheless,
be sufficiently rich to be worked with profit for a great length along
certain lines parallel with the anticlinal axis ; that a vein barren at the
surface B may be rich in depth in the pay zone, and that a vein which
does not come to the surface B, may also be found payable on that pay
zone (r,

'he problem then consists of developing a zone of pay ground or
portions of veins included within certain limits, along a plane G G,
parallel with the axis E F, and that to depths practically unlimited.

Uhis problem will, I am sure, prove interesting to mining engineers,
and it only awaits their skill and knowledge to be put in practical
operation and place the Nova Scotia gold-fields among the most
productive in the world.

(
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Test of a Two Stage Compressor.

By Mr. JOHN PRESTON, Montreal.

This test was made at the Caledonia Colliery of the Dominion
Coal Company, Cape Breton, on August 6th, 7th, 1398.

It was undertaken by the officers and members of the Summer
School in Mining of McGill University, in return for the courtesy shown
them by the Dominion Coal Company. Owing to the number of
simultaneous observations necessary, some of the officials kindly gave
their services.

The compressor is of the well known Rand construction of the
horizontal type. It is one of the largest in Canada, and the one which
the Rand Company exhibited at the Chicago Exposition of 1893.

The diameters of the steam cylinders are 40 and 22 inches, with a
48 inch stroke. The air cylinders are 34 and 22 inches, arranged In
tandem with the stecam cylinders. The clearance volume of the air
cylinders is o 53 per cent. of the volume swept through by the piston,
which is for the Low Pressure Air cylinder o.133 cubic feet, and for
the High Pressure cylinder o.055 cubic feet.

A very large intercooler consisting of a series of 6-inch pipes is sub
merged under the floor of the compressor house ; through this the air
passes on its way from the low pressure to the high pressure cylinder.
The purpose of the intercooler is to absorb heat from the air leav-
ing the low pressure cylinder, and to enable it to begin the second stage
of compression at as low a temperature as possible.

The air for the compressor enters through an intake trunk 24 x 30
inches in section, passing under the floor to the low pressure cylinder,
where it is compressed up to 4o Ibs. absolute or 25 Ibs. gauge. It then
pusses through the intercooler to the high pressure cylinder where it is
cempressed up to 95.5 1bs. absolute. It is then discharged through an
8-inch pipe to the fan shaft and is used for power underground.

The purposes of the test were :

ist. To determine the number of pounds of air per min. com-

pressed per effective horse-power in the air cylinders and hence the
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thermal efficiency of the compressor as compared with an ideal com

]m S50r
3 2nd. To examine the action of the compressor valves
3rd. To determine the mechanical efficiency, that is, the propor-

tion between the work done in the air cylinders to that in the steam
cylinders

Also incidentally to determine the rate of transmission of heat
through the cooling surface of the jackets and intercooler. For the
purposes of this test a wooden box 14 x 1374 inches, and 12 feet long,
was attached to the discharge pipe. All the air was allowed to pass a
valve and then escaped to the atmosphere.

Near the end of the box next to the discharge pipe was fitted a
fine wire screen to break the flow of the air and prevent eddies, which
would otherwise have affected the accuracy of the anemometer observa-
tion To determine the velocity of discharge, both Anemometers and
Pitot tubes were used. The Anemometer was plrced in the open erd
of the box and the Pitot tubes in the middle. Unfortunately during
the progress of the first test the Pitot tubes were broken. The results
of the observations taken with them agreed satisfactorily with thnse
from the Anemometer.

For calculating the weight of the discharged air the humidity of
the air had to be known. This was determined from the rapidity with
which water evaporated in the air, which rapidity, is measured by the
cooling of a thermometer the bulb of which is kept wet.

[f then

temperature of the air (dry bulb reading)
wet bulb reading,
= maximum pressure of water vapor at temperature t,, as taken
from table in Kholrauch Physical Measurements.
height of the reading in m. m,
e actual pressure e =e,—o0.0008 b (t E
e absolute humidity (f) which is the water contained in one

cubic meter of air is

e
1.00 ( )
I+ 0.003005 t,
8.9 gms. per cubic meter.
=0.00538 lbs. per cubic ft.
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Therefore at this pressure and temperature 1 cubic foot of air=
0.0651 x 2.00538 == 0.07048 Ibs. Barometer readings were taken
before and after the trinl and the pressure 14.7 lbs. per square inch,
was found to be practically constant. This method for calcu'ating the
humidity of air is taken from Kholrauch’s Physical Measurements.

The velocity of the air was taken as 3,300 feet per minute, givinga
discharge of 4,427 cubic feet per minute.

The circulating water from the jackets was allowed to run into
barrels and weighed. The temperature of the iniet and outlet water
being measured by thermometers placed in the flowing water.

The pressure of the air in the intermediate cooler and discharge
pipe, and also the steam in the main steam pipe was tcken with
Crosby gauges, these gauges being afterwards checked with a standard
test gauge. Accurate thermometers placed in copper tubes screwed
into the intercooler near the low pressure air cylinder, and near the
high pressure air cylinder were used for getting the temperature of the

air entering and leaving ithe intercooler. A thermometer similarly

arranged was placed in the discharge pipe close to the high pressure

cylinder to get the temperature of the discharge air.  Crosby indicators
were used on each of the four cylinders. The indicator cards taken
from them were measured by the system of ordinates, and a mean card
sheet made from these results. In order to obtain mean diagrams
representing as nearly as possible the average of those taken during the
trial, each card from the air cylinders was measured, the height of (he
different ordinates tabulated, and the average value of each ordinate
obtained. From these numbers a mean diagram was constructed for
each cylinder. This mean card was then plotted for both cylinders as
in the figure, the abscissae representing volumes, and the ordinates
pounds per square inch absolute

In a perfect air compressor the air would be drawn in at atmos-
pheric pressure and compressed isothermally, that is at constant
temperature to the desiiad pressure and finally discharged at the pres-
sure in the main. Unler these conditions the work done in com-

pressing a given amount of air would be the least practicably poss ble.

To get the thermal efficiency from the cards we have
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Area of H. P. Card = 24 Sq. in.
Area of L. P. Card = 24.25 ¢
Total area of Air Cards = 48.25 ¢
Area of Isothermal Card = 34.5 i
137
The corrected area of which is ——- x 34.5=32.2.
14.7
S0 as to compare the two cards from the same pressure—
Efficiency = Area of Isothermal Card

Total area of Air Cards.
32. 2

['o find the number of British thermal units lost on the cooling
surface of the inter-cooler we may check the air delivered per minute
through the low pressure cylinder,

The volume compressed is only 2 +-3 cu. ft. on account of the air
left in the clearance space and therefore the weight =

13.5 461
24.3%0.0807 X —— X —~=1.,53 lbs, per stroke.
4.7 541
Or 1.53 x 130 =199 lbs. per min,

We have then 199 Ibs. of air cooled from 280° F. to 145° F. that
i5135° F,

The B. T. U. per minute = 199 X 0.2377 x 135 =6380.
The number of square feet of cooling surface of inter-cooler is 542.
Therefore B. T. U. lost per minute per square foot of surface is
6380
——=11,7
545
On analysis of the mean card it is seen that—

(1) By increasing the flow of water through the low pressure
t, the compression cur,e may be made to come nearer the iso-
mal.

(2) That the cooling of the air in the inter-cooler is not enough
lart the second stage of the compression at a point sufficiently near
sotheimal curve to give good results,

(3) That the discharge valves stick, or do not open early enough,
allowi  the pressure in the cylinder to rise considerably above
Servoir pressure and increasing the amount of work to be done
€ Compressor,
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(4) That the low pressure suction valses are not opcning suffi
ciently, this is shown by the fact that the pressure in the low pressure
cylinder during the suction stroke is more than two pounds | elow that
of the atmosphere

AVERAGE RESULTS OF AIR COMPRESSOR TRIALS.
1. Date of trial Augu-t 6th, 7th, 1898,

2. Compressor ....
Condition of test

Dia. and stroke of air cylinders
of steam cylinders
IR, O 23F PISTOR POUN oo 600185 w54 a e wie

“ “

““ of steam ‘¢ ¢

Steam pipe pressure by gauge.......

Rand Two Stage.
Ordinary working.

34" x 48" and 22" x 48",
40" x 48" and 22" x 48".
H. P.=3.86" L. P, 3.8s.
H. P, =3.86", L. P. 3.87".
100 Ibs.

M. E. B FLP, stetm oylindersc.so o oones vnss 40.10 Ibs. square inch.

M.ELP ©
Barometric pressure
A:r pressure in intercooler

““ in discharge pipe

M. E. P., L. P. air cflinders ..... ..

M. E P, H. P, * e

Mean revolutions per minute ...........vonuns
1. H. P., H. V. steam cylinder.........

I. H. P., L. P. steam cylinder
Total I. H. P. steam.

I. H. P., L. P air cylinder

I. H. P., H. P, air cylinder
Total air 1. H.

Clearance Vol. L. P. air cylinder, fraction of piston

displacement

Clearance Vol. H.P. air cylinder, fraction of piston

displacement .... .
Piston displacement L. 1
Piston displacement H. P. air
Volume of Intercooler
Cooling surface Intercooler

Cooling surface of L. P. jacket .

Cooling surface of H. P. jacket
Air leaving lbs. per minute

Rise in temperature L.D. jacket water..........

Flow in Ibs. per minute

Rise in temperature H. P. jacket water

Flow in Ibs. per minute

19.68 lbs. square inch,

20.94 = 14.7 lbs. per square inch,

25 Ibs. gauge.

80.9 Ibs. reduced to atmospheric
at end of pipe.

19.79 1bs. per square mch

“

“ “ ““
‘“ “ ““
‘e ‘e ‘“
‘ ‘o “
“ “ ““
‘e ““ “

G ““ “

=.0053=0.133 cubic feet.

=.0053=0.055 cubic feet.

. 25.14 cubic feet.

10.51 cubic feet,
73.6 cubic feet.
545 square feet.
60.29 square feet.
37.09 square feet.
199.

4.96° F,

186.1.

§.3° X\

182.1.

Air temperature leaving L. P. cylinder ... 268.8° F.

Air temperature entering H. P. cylinder........ 145.4° F.

Air temperature leaving H. P. cylinder 65 8° F.
Temperature of air at suction T i
Temperature of air at wet bulb 65.8° F.

Wk. actually expended per Ib. of air compressed. 78 : 8oo ft. lbs.
Wk. expended if comp. Isothermally. . ... 52,800 ft. 1bs. per b,
B. T. U. per sq. ft. per min. in L. P. )acl\et . 18,

B. T. U. per sq. ft. per min. in Intercooler .... I1L7.

B. T. U. per sq. ft. per min. in H. P. jacket.... 25.47.

Air 1. H. P,

Steam I. H. P.
Effy. compd. with Isothermal Exp. ............ 67 per cent,

Ratio




Notes on the Driving of Simplon Tunnel,
Swiss Alps.

By MRr. LrororLp MEVER, M.E., Ottawa.,

In taking up as subject the driving of this tunnel, I do not intend
te expound beyond measure the facts appertaining to it. I simply
wish to give a general insight of the work, having had the opportunity
of examining it and being acquainted personally with the engineers in
charge of this gigantic work.

The object of the Simplon tunnel is to extend the line “ Jura
Simplon ” by gomng through the Simplon Mountain and permitting the
junction of this road with the Italian System.

The tunnel will be approximately 23,000 meters long. It starts
at Brigue on the Swiss side, and has its outlet in Italy at Isellen.

The project designed, and now in course of being carried out,
work having started two months ago or so, provides for the construc-
tion of two parallel tunnels which shall be joined by cross-cuts driven
cvery 100 meters. The object of this second tunnel is to improve and
facilitate the ventilation of the tunnels during the course of the work
as well as after the completion.

The firm, Brandt & Brandan, of Hamburg, which is well known
for having driven different tunnels such as “ Arlberg,” “ Caucasus ”
and part of the “St, Gothard,” has taken the contract en bloc for
the work. In five and a half years the two tunnels must be completed,
masonry work finished and tracks laid down. For each day of delay
after this the contractor shall have to pay a fine of 5,000 francs

($1.000). On the other hand for each day gained on the agreed

time he shall receive a bonus of 5,000 francs. The contractor feels
satisfied that he can gain half a year, and I must say that the
measurcs taken by them seem to fully justify these hopes.

[t is rather difficult to realize what preparations have been
hecessitated by such an enterprise.  Thorough soundings, by borings,
have been made of the whole mountain, which have revealed to the
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contractor the exact section and what rocks he has to deal with, and
to provide himself with the necessary apparatus.

Yet the problem 1o be solved is very complicated, and can be
classified as follows. We shall review it rapidly under the following
headings :

1. Surface installations.

2. Mode of work for the driving and power used.

3. Ven:ilation.

4. Refn:crating plant.

Surface. —A small town has sprung up at each end of the tunnel.
To describe one is to describe both, for the tunnel has been started
from both sides, on the Swiss side at Brigue, and on the Italian side
at Isellen.

Besides dwelling houses for the workmen, a dynamite factory has
been built, on account of the great quantity of explosives necessitated
by such a colossal enterprise.

The rrinciple of all the power employed is the use of water under
high pressures. Where natural falls can be utilized under the natural
head of water, it is used as zuch. But for the drills working by hy-
draulic pressure a series of compressors have been put up which give
pressures at the drills of 50 to 150 atmospheres. This corresponds to
2,700 lbs. per sq. inch.

It is remarkable to notice with what ease such huge foi: es are
transmitted without leakage at the joints or bursting of pipes.

Mr A. Brandt, the head of the firm, works with machines of his
own design, which are made by Seilzer Brothers, of Wentlrthur, who
are very skillful and conscientious constructors.

I would strongly advise all persons interested in such works, and
who have a chance to do so, to pay a visit at the work shops of this
firm, which owe their origin to private enterprise, in a country without
coal or iron and having as only advantage on the other constructing
firms of the world, the qualities of industry and heartiness to work

which are the distinguishing features of thz Swiss people. In a small

town, without apparent prospects, the Seilzer Brothers have given rise
to an industry which employs more than 3,000 men, men to wiom
they are insuring a life prosperous and happy.
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The compressors used by Mr. Brandt are made very carefully,
The principle is quite simple. The engines are double or coupled ;
on each side are two steam cylinders, one high pressure and one low
pressure.  On the same axis, on each side is a differential or force
pump which forces the water directly to where the force is used, with
an intermediate so-called accumulator, which is only a safety valve,
which is laden with weights to obtain the required pressure. If the
rock is very hard additional weights are put on the accumulator of
which the reaction or throbs are checked by strong steel springs.

This enormous pressure is obtained without noise and the power
is taken to the workings without the observer being able to detect the
least abnormail noise.

[ think tiat the success of these apparatus is mainly due to the
excellence and perfection of construction.

Therefore, in the surface plant of machinery, the power is gene-
rated according to those principles. High pressure everywhere even
the boilers. The boilers are small and yield enormous quantities of
steam at very high pressure, which is a principle eminently economical
and practical. None of those huge boilers with low and costly
pressure.  This principle of high pressure is apparent everywhere and
seems to influence the workmen, who also appear to work under high
pressure.

The power is received at the different working places to work the
ventilating fans and drills. We are going to consider these and say a
word about the working of them and show the efficiency obtained from
them

Work Carried on in the Tunnel.—The rock is attached by rotat-
ing drills worked by hydraulic pressure. A light frame on a carriage
carries to the breast work a horizontal column with a piston, on which
two drills are attached. The whole is arranged so as to take up as

little room as possible. It is like a closed umbrella which is opened

When the carriage has reached the working place.

I'hen the column is put in place and wedged in. A tunnel of small
dimcnsion is always first driven. This is subsequently widened to the
size of the finiched section.
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When the column is set in place, water under pressure is intro-
duced through a small flexible copper pipe of less than a fifth of an
inch. This acts on a large piston which wedges the column in an im-
movable position.

The drills proper, which can be moved on their axes in all
directions, are then fixed on and the bit attached ; the drill is then put
under the pressure as explained before.

The bit is made of hollow tube through the interior of which
passes the waste water. In this way it is used to clean the hole. The
bit is made of exceptionally hard steel and has three teeth which tear
th. rock. When the holes are completed the machine is taken away
and the blasting is made. Here, a point which may be of use to the
miner may be noticed. The quantity of dynamite used is so large that
the rock is not only torn asunder, but powdered and almost burnt.

No savings are made of explosives. This is an essential point
when time is the real factor.

The mode of working the drills is very ingenious. The appa-
ratus as a whole is simple. The movement of rotation of the tool is
obtained by two small hyraulic motors of which the dead centres are
cranked at go®. The forward motion is given by the water under
high pressure, acting directly on a large piston, placed below the bit.
The backing motion is obtained by turning a valve. The workman in
charge of the machine has complete control of it and can easily take
off two of them. I had the opportunity to work one of these machines
myself and succeeded in obtaining in an ordinary granite, an advance
of 21 feet a day in a drift of a section of 7x7 feet.

The changing of the bit is very rapidly made, and the lengths are
graded to obtain the maximum advance.

If the sum spent in getting out of the “ debris” could be s:ved,

an economy of time of 50 per cent. could be effected.

Here Mr. Brandt proved himself equal to the occasion. Hec has
not suppressed the carting away of the clearings, but he has succceded
to effect it simultaneously with drilling and blasting. On one side of
the tunnel he has placed a large pipe with water at high pressure.
This pipe is about ten inches in diameter. At the end, nea: the
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breastwork is a fixed elbow with a flattened conical nozzle, directed in
the axis of the rails. Immediately after the shafts have been fixed the
whole of this apparatus is covered by the debris, the quantity of which
howcver is a minimum on account of the large quantity of dynamite
used. The valve is now opened, and the enormous volume of water
under pressure sweeps the fallen rock out of the way, clearing the rails
and breastwork sufficiently to allow the drills to advance and resume
work. The clearing goes on therefore below the drills and to their
right and left while they g0 on with their work,

While this small opening tunnel is being driven forward, other
apparatus are at work behind widening the section to the required
size.

But the organization of the work is such that everything is effect-
ed systematically without disorder. Each section works without inter-
fering with the other. One goes on unimpeded over the other, and the
masonary work advances without interruption night and day.

[t is interesting to see entering the tunnel simultaneously, the
material for the timbering of the temporary drift, the bricks and
cement for the masonary of the finished section and at the same time
the debris of the blasting are carted out. And these do not in the
least interfere with one another. The work follows jts normal and
regular course ; such is a bee hive where every individual has h s work
cut out and knows exactly what is to be achieved.

Ventilation.—1t is €asy to conceive that ventilation in such a
work is of first necessity and importance. In spite of the two tunnels,
an encrgetic artificial ventilation has to be resorted to.

Mr. Brandt has solved the problem as follows :

He uses high speed fans, not less that 3,000 turns a minute. The
air forced by this fan is received by a second and forced to a third

and <0 on. By this means, with a series of apparatus comparatively

small and unobstructive, he has succeeded in providing enormous quan-
tities of air at suitable pressure. This is another of those simple ideas
whicli give the best results,

Vefrigeration of the Workings.—This is another point which is a
source of worry to the contractors, It is the heat which is met with
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at distances of 10,000 feet underground. A temperature of 130°
Fah. is expected. Then the question comes up, how is the work to
go on in such temperature.

The driving of the St. Gothard tunnel has demonstrated that be-
vond a certain temperature few temperaments can resist and the sick
lists attain alarming proportions.

It is intended to solve the problem as follows : After each shot, a
shower of ice-cold water derived from the glaciers, shall be sprinkled
on the breastwork. As water absorbs a large amount of heat the tem-
perature afier this operation shall be considerably lowered.

Also, the air from the fans will be made to pass through coolers
and over material absorbing moisture. For, it is not sufficient to send
cold air where ventilation is needed, but this air must also be dry.
Experience has shown that excessive moisture has a depressing effect
on the men.

[ think that these few lines, written as thoughts came, will give
some idea of an enterprise of first magnitude, by pointing out ina
brief way the difficulties to overcome, and the means taken to do so.

If some members of the Institute should happen to have the oppor-

tunity of visiting this work, it would cause me great pleasure to give

them letters of. introduction to the contractors, whom I know person-

ally and with whom I have worked and learned.

(NOTE BY THE SECRETARY :—The Institute is indebted to Mr. Theo. C.
Denis for translating this paper from the French.)
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An Occurrence of Free=Milling Gold Veins in
British Columbia.

By WM. Hawmirron MERRITT, F.G.S., Assoc, R.S.M., &ec.

The free milling gold ores have not as yet been developed to the
same extent as the smelting ores in British Columbia. Indeed jt might
very correctly be said that (excepting possibly the ¢ Poorman,” near
Nelson,) until comparatively recently the “Cariboo ” at Camp McKin-
ney was the only mine that had been constantly at work for some years
back on a free milling gold ore of sufficiently high grade 1o yield its
owners handsome dividends.

Somewhat similar conditions prevail about 25 miles from Camp
McKinney in a locality known as the Fairview Camp, and while it
cannot be said that developments up to the present have demonstrated
ore-shootsas extensive, and perhaps as high-grade, as on the “ Cariboo ",
yet there is high-grade ore, there are strong and permanent veins, and
[ think I may very properly take a portion of this camp as a type of
the occurrence of free milling gold veins in British Columbia,

[ntrusive granite appears to be 1! ¢ rock most intimately connected
with the free-milling gold ores in the southern part of the Proy ince, that
5 to say, perhaps not of necessity as forming the walls of the veins, but,

asin Nova Scotia, occurring in the immediate vicinity,

Here in one part of the camp in question an immense mass of in-

granite forms the major part of a mountain, This is bounded
north-east by a schistose quartzite (microscopic €xamination,
erred to later, would allow it to be classlfied as a mica-schist),

ie schistosity of this rock is parallel to the edge of the granite,

A couple of strong quartz veins occur in the schists running with them,

Ihe veins have been opened at various places along a length of a couple

of miles and are found to follow in a general way,and sometimes to be
Juite close to, the edge of the granite,

Here and there protrusions of the granite mass have caused dis-

turbances and have thrown the veins, in well-defined faults, to the north-
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east. Fig. t is a photograph of one of these faults. Where the faulting
occurrs the schist is also much twisted.

The veins above alluded to vary from 235 to 12 and 15 feet in
thickness, and so far as their width and permanency go they are every-
thing that can be desired. The mineralization is similar to that of the
Camp McKinney veins, consisting of varying proportions of iron pyriles,
galena, zinc blend and gold.

A number of mill runs showed that the free milling value was some
five times that of the value of the concentrates obtained per ton of ore
milled, but at the same time a considerably larger value, per ton of ore
milled, escaped in the tailings than was caught by the Frue vanners:
indeed the loss in the tailings in some trials was nearly half the value
of the bullion caught in the battery and on the plates.

In higher grade'ore the tailings sometimes ran to $4 and $5 a ton.

The loss in the tailings is probably carried over by slimed concen-
trates. This is a matter that will bear careful watching in the develop-
ment of the Fairview and Camp McKinney camps, and it would be no
matier of surprise to me were it found that all the tailings run away
from the Cariboo mill would bear treatment. Cyanide tests have given
an extraction of go per cent. gold and 75 per cent. silver of both con-
centrates and tailings, the samples tested being from above mentioned
test runs.

When running on a pay grade of ore the yield of concentratesis
about 2 per cent., and their average value is about $70 a ton. They
have been generally shipped to the Tacoma smelter.

As is usually the case elsewhere, the rich places appear to occur
as shoots, and in the claim about 100 feet was quarried along the out-
crop yielding results running well into the double figures, and froma
width of over 12 feet in places.

I understand that the part of the vein which paid so fandso nely

on the surface is being opened in depth.

It should be mentioned that while most of the veins have been
developed in the schistose rock, yet there are cases where veins have
been opened in the granite. In one of the latter instances orc was
obtained which yielded upwards of $30 a ton in the mill, but it was
reported that this vein was very irregular and all the pay ore mined out.
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The geological features of the portion of the camp above alluded
to is the more immediate object of these notes. The accompanying
sketch map shows the veins following the edge of the great granite
mass. It might appear that there were at least two series of upheavals
—the first may have caused the fissures in which the veins were depos-
ited, and the second, accompanied by constant great pressure, has
produced the faults in the veins and also the schistosity parallel to the
strike of the vein and at right angles to the evident thrust from the
mountain of granite.

This is another example of the so-called ¢ bedded vein” structure,
but in this case they are as typical “ fissure veins ” as it is possible te
imagine.

This is shown much more distinctly again in another strong vein
which I have included in the sketch map further to the east. Here the
vein occurs in a darker schist, but on microscopic examination its wall
rock shows identical features to the wall rocks of the main system of
veins beside the great granite mass. In this latter case, however, it is

clearly shown in the rock-section (described later on) that the original

bedding has been disturbed by pressure and that tie present bedding
has been set up at some 50° from the original bedding, the present
bedding being parallel to the vein.

An example such as this is of value to offset the too often indulged
in depreciation of a vein where the bedding is parallel to it, and for
which reason it is sometimes held that it is not a fissure vein, though
indeed the bedding or schistosity may have been formed subsequently
to the original fissure.

The following are the descriptions of the granite and schistose
quartzite (or mica schist) :—

Biotite Granite.—Rock light in color, of medium grain and some-
what porphyritic, owing to the biotite being as phenocrysts scattered
rather sparsely. The section shows granitic quartz with the usual in-
clusions ; orthoclase rather fresh looking ; plagioclase which is much
altered, and shows much secondary mica in small flakes all through it.
The plagioclase is in excess of the orthoclase and the two are predom-
inant in the rock. No accessory constituents are to be noticed in the

section,
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Muscovite Granite—Resembles the above closely in color and

general structure, but it is finer grained and is without porphyritic

crystals of mica. The specimen was taken from the same intrusion as
the above, but nearer the edge, where it has cooled more rapidly. The
rock is more altered than the one just described. The microscope
shows much muscovite, most of which seems to be derived from the
felspar. The little flakes show very high polarization colors ; granitic
quartz in normal proportion ; felspar present in large quantity, part of
it seems to be orthoclase and part probably plagioclase, but very much
altered, the muscovite being all around and through it. Some small
scattered grains of ferric oxide, in the centre of some of which pyrite is
visible where decomposition has not yet oxidized the whole mass,

Mica Schist (““ Schistose Quartzite” )-—The specimen represents
the general character of the formation in which the veins occur along
the edge of the large granite mass. The rock is a rather fine and very
evenly grained mica schist. The quartz grains are rather irregular in
size, but in general they are very minute. There is an abundance of
both biotite and muscovite, the two kinds intimately mixed and forming
pretty continuous strings. Doth are in fairly well defined crystals, the
former in small oblong prisms and the latter in long needles. Scattered
quite profusely through the section are irregular pieces of pyrite, consid-
erably decomposed, and with their longer axes also usually following
the direction of schistosity.

Mica Schist.—This specimen represents the rock in which the vein
to the east occurs. The constituents of this rock are identical with
those of the last described and they have probably both been formed
together, but this rock is less evenly grained, as it shows evidence of
having had another bedding previously and the present bedding is nat-
urally therefore not so perfect. The rock is stained dark with iron
oxide and microscopically has the appearance of a fine-grained gneiss.
[tis seen to be made up of dark layers alternating somewhat roughly
with lighter and thinner layers. Under the microscope the darker
bands are seen to be made up of fine grains of biotite and the lighter
of irregular rounded grains of quartz. There are also some angular
grains of microcline and other triclinic felspar to be seen occasionally
throughout the section, and disseminated grains of iron oxide with
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pyrite in the interior in cases where decomposition has not changed the

whole mass.
This section shows by the direction and arrangement of its mica

constituents that there has been a previous bedding of the schist inclined
to the present bedding at an angle of just about 50°. The original
schistosity may then have been parallel to that of the previously de-
scribed specimen of mica schist, and the present bedding subsequently
formed by heat and pressure at an angle. The difference of strike of
the two schists, and of the veins occurring in them, is about 50°.




The Adjustments and Control of the Stamp MiH

By PROF. COURTENAY DE KALB, School of Mining, Kingston, Ont,

In submitting this paper it is necessary to preface it by saying
that I am not aware that I will be able to advance a single new fact or
proposition, but a discussion upon even so hackneyed a theme as the
adjustments of the stamp mill may prove of some value by calling the
attention of millmen anew to the importance of guarding well the minute
details of practice, and of adapting their treatment to the peculiarities
of the ore with which they have to deal. This may seem so obvious a
necessity that the mere statement of it may strike some of you as being
superfluous. But against this I must urge in my defence that it is a
comparatively rare thing to find a stamp mill either in its design or
management exactly suited to the ore passing through it, except where
amining belt yields (as sometimes happens) practically identical oxes
over large districts,and where some millman of judiciously investigating
habit has worked out his problem for the benefit of himself and his
neighbors. But ores from mines in the same district, no matter how
restricted, nor how similar may be their appearance and geological
setting, are very seldom identical in character. They may even vary
greatly at different points in the same mine, and the millman who
ignores these variations, however slight they may seem, will find fluctu-
ations in his extraction, for which in many cases there might be a simple
remedy if he knew how to determine the right one and apply it.

The first error that is usually committed in faulty accommodation
of the mill to the ore is chargeable to the recklessness of the mine
owner in ordering ““ a stamp mill ” from the manufacturer. He some-
times does specify the weight of stamps he desires, without as a rule

having the remotest idea why he wants any particular weight, except

that he frequently assumes that capacity is the great thing to strive for,
and he reasons that heavy stamps (if not too heavy on his purse) must
necessarily be superior, forgetful that in amalgamating mills there are
two distinct capacities to be aimed at, viz., crushing capacity, and ex-
racting capacity. The economical line between these two is the one
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that will be of the greatest importance to his company in the payment
of dividends. But in ordering a stamp mill there are many considera-
tions besides weight of stamps to be taken into account, such as the
width and depth of the mortar, length of feed hole and character of
automatic feeder, number and positions of inside plates, shape of dis-
charge lip, slope of screens, etc. These are points which cannot be
guessed at if the highest practical efficiency is to be attained. Ob-
viously then a very considerable ore body should be in sight, not simply
as a surface outcrop, but well explored below ground, so that its char-
acter may be fully known. The next step should be to make practical
mill tests on average lots of the ore, the average involving not only
value, but character of the ore. One mill test will commonly be insuf
ficient to determine the design of mill required. If the extraction is
well above go per cent. of the gold available by amalgamation the test
may be regarded as ample so far as the mortar and stamps are con
cerned. The millman should then by careful attention to the finer
adjustments reach a very high extraction. But if the test falls below
go per cent. of the gold which should be saved by amalgamation, sam-
ples, identical with those first tested, should be experimented with in
another mill of different design as to details of mortar, etc. If the
difference in the design of the two mills was considerable, very useful
deductions may be drawn from these tests. Manifestly such testing as
this is expensive, and the outlay may amount to no insignificant per
centage of the cost of the mill finally ordered, but the propriety of
incurring such an expense should not be judged of on that basis, but
rather as compared with the loss in gold which would have gone irre-
trievably to the tailings dump had not these precautions been taken.
Although the design of mortar is a subject apart from that under
discussion in this paper, it may be briefly pointed out that the two chief
considerations are its width, measured at the discharge lip, and its
depth from that line. Depth can be modified to a considerable exient
by the simple device of chuck blocks, but width is absolutely fived.
Other things remaining the same, increase of width reduces scour on
inside amalgamating plates, and lowers crushing capacity, or, v ha
comes to the same thing, it lessens the discharge of relatively co.rse
material. Thus to some extent it increases the amalgamating pow: r of
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the mill, more particularly on account of the improved efficiency of the
inside plates. If the greatest possible amalgamation of gold is sought
to be accomplished inside the battery it is always safer to err on the
side of width than narrowness, for the millman can accomplish more by
his adjustment with a relatively wide mortar, Likewise regarding
depth it is safer to adopt a shallow instead of a deep n ortar, for shal-
lowness can be remedied, but its Opposite imposes an unalterable con-
dition.  Depth favors fine crushing and  high amalgamation at the ex-
pense of capacity.

The length of feed-hole is also important, Many mortars are now
made with a feed-hole little more than one-third the length of the mor-
tar. - This imposes a concentration of the feed at the central stamp
This can scarcely be regarded as other than a serjous defect in mortar
design. Though differences of opinion exist upon this matter, it can
hardly be questioned that the entral feed results in a preponderance of
ore under the central sl;mul). and though this is soon worked off to the
sides this stamp is, during a large part of the time, falling a less distance
with each drop, thus redu Ing its crushing efficiency, and thereby lower
ing the output of the mill. The ideal condition is a unitorm feed to
each of the five stamps of the battery, and if the ore fed is previously
reduced by rock breaker to a proper degree of fineness, so that the legi-
timate work of the rock breaker is not imposed upon the stamps, there
should be no trouble experienced with banking of ore at the baitery
ends.  In passing it may be noted that, for purposes of amalgamation,
the proper size of ore to be fed should be determined by experiment,
Capacity is of course increased by feeding smaller stuff, and this may
result in decreased saving of gold, but the remedy for this, up to a
certain point, lies in those adjustments which either limit capacity, or,
while hastening barren gangue through the screens, retain the gold
longer in the battery. Where the gold in the free state is not exceed-
ingly fine, such adjustments are easily possible, In any case, since the
manier of feeding Plays an important part in the efficiency of the
Stamps, there would seem to be no reason why a mill should be tied to
t central feed, since central feeding can, if found desirable, be accom-

Plish-d just as well through a long as through a short feed-hole.
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The weight of stamps, another fixed condition, should be carefully
considered. The crushing power of the stamp depends partly on its

weight, and also, other things being equai, on its momentum. Now
there is a practical limit, which is a very narrow one, for the huight of
drop of heavy stamps. A lighter stamp with higher drop will acquire
a momentum which will develop equal crushing capacity. While of
course the element of time enters into the calculation, this sinks into
comparative insignificance where the difference in height of drop i< no
more than two or three inches, and the greater flexibility as reg.rds
adjustability of a mill which has a possible range of sav 4 inches in
drop as against a mill with a range of 174 to 2 inches is an advantage
of no small consequence. An 8o lb. stamp has all this in its favor
over a 1,000 lb. stamp. There are undoubtedly many cases in which
the greater weight is desirable, but the working conditions of such a
mill are so much more limited tkat its adaptability to the ore should be
very definitely known before venturing thus to tie the hands of the
millman. Where doubt exists lighter stamps should be chosen.

As mills are commonly constructed, the slope of the screen is also
fixed. The vertical position is rarely adopted, and for a good reason.
It is perhaps the crudest and least economical method of limiting dis-
charge from the battery. Screens should be set sloping, and the angle
should be capable of a certain amount of adjustment. There would be
no difficulty in effecting a tight seal around the edges of a screen under
such circumstances, and the millman would thus be enabled to adjust
his discharge to the quantity of water used with far greater nicety,
giving him added control over the fineness of crushing.

The adjustments of the mill are, height of drop, number of drops
per minute, height of discharge, kind of screen and size of mesh, and
quantity of water. The order of drop of the stamps is also a matter of
importance,

The height of drop can be adjusted within certain limits, dependent
upon the design of the mill. With an increase of height a longer time
will be taken in falling, and a proper interval must be allowed for the
rebound and settling back of the stamp before being again lifted by the
cam. The speed should be adjusted to this, so that no more than the
necessary interval is allowed in order that the stamp may perforn its
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maximum duty. Prolongation of the period of rest, however, may be
beneficial at times by permitting the heavier particles to settle, keeping
them longer in the battery and thereby insuring a finer crushing of this
material. If these particles contain gold, as is not unlikely to be the
case, an increased saving by amalgamation will result. But care must
be taken that such increased recovery of gold is not economically over-
balanced by a reduction in total output of the mill. On the mechanical
side the limits of this adjustment lie between a position of the tappet
so low down on the stem as to incur the danger of camming,” and
the opposite position at a height so great that the cam will not strike
it until it has completed too much of its revolution, causing a risk of
breaking the cam arm on account of the high speed at which the cam
begins to lift the tappet. Further changes in the height of drop may
be accomplished by substituting new cams designed specially to favor
the object in view.,

Height of discharge is to a limited extent independent of height of
drop. The general practice in the best gold mills today is toward such
a height of discharge that the stamp is never lifted entirely out of the
water. This avoids any violent splashing of the pulp against the
screens which not only retards the escape of the crushed ore, but oc-
casions an undue wear of the screens. The regular pulsation of the
pulp when working as above stated keeps the ore in suspension better
than when the splash is violent, the coarser particles are not lifted so
high above the dies, and the finer particles are afforded a superior
opportunity to escape by the gentle flow of the waters over the screen
surface.  The resultant crushed product will be of more uniform size,
and for the degree of fineness and crushing capacity sought, the inside
amalgamation will be higher when this method is followed. In general
itmay be said that height of discharge should be increased in propor-
tion as the ore contains <ither pyrites or harder portions of gangue
locking up gold. On the other hand if the « sulphurets” are of such a
character as to promote “ sickening ” of the mercury, lower discharge
Will be necessary.

Une of the most delicate adjustments of stamp milling operations
I8 in (he quantity of water fed to the battery. It should be uniformly
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distributed to the several stamps, and not delivered atone point. There

should always be enough to make a pulp sufficiently thin so that the
stamps may keep all of the material in the battery in motion. A\ny

tendency to banking is fatal to good work. Addition of water bevond

this point facilitates rapid discharge. If there is a considerable juan.
tity of go'd in the softer portion of the ore, thinning of the pulp will
so hasten its escape that losses may be occasicned. On the other
hand, if the softer portions of the ore is relatively barren an excess of
water will so effectually discriminate between it and the harder portion
that it will be hurried through, leaving the stamps free to do their work
where it will yield the larger economical results. As a general thing
the quantity of water should be increased with greater height of
charge, but these two factors in milling should bear a relation to ea
other which should be very carefully determined for each individual ore
in order to insure the maximum efficiency.

The slope of screen has already been mentioned. The difference
of a degree will make a great difference in the rate of discharge
will often make an even more important difference in ‘he life of
screen. Very little dependence should be placed on the slope o
mesh of the screen for regulation of the discharge. This shou
accomplished through other adjustments. The screen in a stam
moreover, should not be regarded too much in the light of a sizii
vice. Regulation of size can be very neatly and accurately a
plished by suitable height of drop, height of discharge and quan
water. If these are properly adjusted the screen should have cc
atively little to do in sizing the pulp, serving mainly to arrest a rela
small amount of oversized stuff which has been thrown too high.
is particularly true where the stamps are set so as to drop in
instead of upon it.

Concerning the kind of screen and character of openings oj
and practice differ widely. It might almost be said that these
changed arbitrarily like fashions, with scarcely more justification
have woven wire screens (the old standard), round-punched tin
and Russian iron, diagonal slot and horizontal slot Russian ir

steel sheet, both punched and cut. The woven wire screen giv
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larger area of open surface, and accordingly facilitates rapid discharge.
Where the adjustments are so made as to depend least upon the scre *n
for sizing, there can be no doubt that this is the best kind to adopt, for
n such a case a very large amount of pulp thrown against its surface
is presumably ready to be ejected. The flow of the pulp over a surface
of this kind is also considerably retarded, which likewise promotes a
free discharge. The outflowing pulp will therefore contain a relatively
larger percentage of coarse material. Crimped steel wire is always to
be preferred, except where the battery waters are corrosive from high
acidity.  Brass wire, and certain alloys, such as alluminjum bronze,
would then be found superior. ‘These v ill absorb more or less amalgam,
and the worn-out screens will ultimately be melted into bars and sold
to refiners. Tke other forms of screen are manifestly used with a dis
tinct view to their function in sizing the pulp. There may be cases
where such sizing and restriction of discharge as they produce would
prove more economical than the accomplishment of the same result by
other means. The point is one to be decided with great care in each
instance, The diagonal slot, ratio of open and blank areas being the
same, will yield a faster discharge than the horizontal slot screens, and
the cut metal will pass pulp more readily than punched or “burr” slot,
[t appears also that the “ Lurr” slot is adapted only to mills where the
stamps fall on the surface of the pulp, producing a violent splash,
Round punched tin plate, which is usually prepared on the ground, is
rarely advisable, except as a meuns of using up accumulations of sujt-
able material which would otherwise go to waste. Round punched
Russia iron is recommended by some manufacturers, and js used to a
considerable extent in Australia, but the author has no knowledge as
0 1t5 efficiency.

he order of drop of the stamps exercises an influence on the

crushing capacity of the mill, on the amount of scour of inside plates,
and on the wear of screens. For high amalgamation the order adopted
most generally in the West is 1,4,2,5,3,and it is perhaps the best
forall around purposes, though it has a slight tendency to crowding

Material somewhat away from stamp No. 1. Another good order is
L, 5 2, 4, 3, which, however, tends to bring a slight excess of battery

and: toward the middle stamps. The orders 1, 52,4, 3,and 1, 3, 3,
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2, 4, both produce a very uniform distribution of sands in the battery,
giving high crushing and discharging effect, at the cost of larger scour
on inside plates with increased wear of screens. As an example of a
bad order, 1, 4, 2, 3, 5 may be given, an order which rapidly tends to
banking under stamp No. 5.

By control of the stamp mill is understood the maintenance of the
same degree of pulverization, once the proper conditions have become
established. Manifestly the mill must be adjusted to suit the ore, but
on the other hand the ore must be adapted to the milling conditions.
It is a great misfortune to have the ore which comes to mill frequently
varying in character, so that either new adjustments must be made or
loss allowed to take place. Such irregularities happen far more fre-
quently than is necessary at many mines. The mine foreman can
often adapt his wotk to the changing character of the ore (where the
relative quantities of the different sorts of ore do not vary too erratically)
so as to ship to mill at all times approximately the same mixture,
Where the conditions of mining forbid such selective work the difficulty
may be overcome, at least to an important extent, by crowding the
production of ore ahead of the needs of the mill and “ stocking” this
in horizontal layers in large square o1 rectangular bins with flat bot-
toms. On removing the front of a bin thus * stocked” the material
will fall down very uniformly mixed, so that the ore going to mill will
present no wide differences in character.

To maintain the same degree of crushing it is necessary that the
height of discharge lip above the die should follow the die down as it
wears, which can only be accomplished by starting with chuck blocks
under the screen so that these may be successively removed. The
tappets will also require re-setting at intervals to preserve the same
height of drop of stamps. Care must be observed likewise to prevent
“ cupping” of shoes and dies, that is, an unequal wear forming hollows

and prominences. No mill is doing efficient service where * cupping”
is permitted. The remedy of course exists in shifting the dies method:
ically so as to insure a uniform wear. There is always a tendency t0
slipping of tappets on the stems which should be watched. The use of
set screws for attaching tappets has been almost universally dis irded
in favor of gibs and keys. When properly tightened up they will rarely
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slip, but the danger must not be overlooked. The rotation of the stem
is supposed to promote uniform wear of shoes and dies, but its import-
ance is perhaps somewhat over-estimated. Still, as stamps are made
to be revolved, it is the duty of a careful millman to see that they do
50, and that they do it uniformly. The number of lifts for one revoly.
tion of the stem depends mainly upon the lubrication of the cam arms,
but,in general, things are assumed to be going well when one revolution
is accomplished in from six to ten lifts. A tendency to a reverse rota-
tion on dropping, if occurring with each drop throughout the revolution,
indicates unequal wezr of the stamp guides, which means that the
stamp is not fallin, perpendicularly, and hence is not giving its full
crushing effect  If the «endency to reverse rotation occurs during only
a part of the revolution 31 indicates serious * cupping,” which the mill-
man should have discovere., previously.

Difficulties in crushing are too commonly ascribed to some pecu-
liarity of the ore, and the miliman is thus allowed an easy escape from
responsibility.  The fact is that all ores crush practically alike, so long
as the crushing conditions remain unchanged, granting that the material
is discharged as soon as it has been reduced to the requisite degree of
fineness, Bearing this in mind, it is easy for the millman to make his
adjustments so as to produce the requisite results. The matter of course
is complicated by the necessity of securing a high inside amalgamation
of gold, and there is altogether too great a tendency to neglect the
possibilities of amalgama ‘o in the stamp mill, and resort to devices
for outside amalgamation, which are frequently less efficient, and add
largely to the costs of extraction, The stamp mill should be looked
upon as primarily 2 combined crusher and amalgamator. As a crush-
ing machine it is mechanically crude, and wasteful of power. For
simple crushing there are appliances far more efficient, particularly
Where large quantities of ore are to be treated. But in its proper sphere
the stamp mill has no rival, and the exceeding delicacy of the adjust-
ments possible for the production of specific results will be hard to
attain by any other machine.

\s a single example of what may be accomplished by slight modi-
fications, the author may cite a test made some time ago in his own
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Plate II.
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practice. The ore was being crushed for subsequent treatment by the
cyanide process. The height of drop was 6 inches ; h:ight of discharge
51 inches; 102 drops per minute, with copious (but unmeasured)
water supply ; stamps weighing 850 lbs.; screens used, No. 20 mesh,
A battery was set so that the stamps dropped 74 inches, with discharge
7% inches, and the water supply slightly reduced. The accompanying
sizing curves show the difference in the characterof the resultant pulp,
curve A representing that produced originally, and curve B that obtained
after making the changes mentioned in adjustment. It will be seen
that in curve A 35.48 per cent. of the pulp was included between the
sizes from No. 20 to No. 50 mesh, while in curve B this has been re-
duced to 12.61 per cent. Again in curve A only 28.83 per cent. lies
between No. 50 and No. 150 mesh, which has been increased in B to
47.68 per cent. The ratio between the sizes on Nos. 50 and 150 mesh

’ is approximately as 2.49:1, a difference quite wide enough. The

Higher Drop and

Discharge to

lL.ow
-

and

SN e 20 .«

more this ratio is increased the more densely will the sauds pack ;
in the leach tanks, thus opposing a free percolation. When the quantity j
on No. 40 mesh is large, with a ratio to No. 150 mesh ore as 4.02:1, 3
the difficulties of good extraction by cyanide are increased. The exce. : £
of fines, amounting to 8.36 per cent., is not as deleterious as might at g';'
; first appear, for subsequent treatment has shown that about 70 per ;4':5
cent. of these can be separated in a granular and leachable form. Itis oy
worthy of note that such a result could not have been obtained by using E
finer screens without greatly lessening the capacity of the mill, and ;

causing excessive wear of the screens themselves. The product, more-

over, would have been dissimilar. To further show what has been
accomplished in this case ratios were computed in which the comparison
is made between the two methods of crushing, taking into account the
assay values of each size of pulp and the total weight of ore of the

Thus we are enabled to compare the actual
For conven-

Higher Discha

Produced

Effects

corresponding sizes.
amounts of precious metals going with each size of pulp.
in each case x is increased by I,

s

ience in plotting, to the ratio
making the ratio ?17'7' The results are presented graphically in

Plate II.
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Gold Mining in Nova Scotia from 1860
to 1899.

By Dr. A. R. C. SELwvYN, C.M.G., late Director Geol. Survey of Canada,

In the Geological Survey Progress Report, 1870-71, this subject
B / J

was fully treated both from practical and theoretic aspects. The former
embraced mechanical and metallurgical appliances then in use ; average
yield of gold per ton and the great loss in the tailings ; the latter the
geological age, the general character and the vrobable depth and per-

manence of the veins and their origin. Also the probable occurrence
in Nova Scotia, if properly sought for, of rich alluvial deposits like
those of Australia, California and British Columbia.

Apart from the adoption of improvements in mechanical appliances
and metallurgical processes, there does not seem to have been any
marked or substantial progress made during the past quarter of a cen
tury and we find that the yield of gold from Nova Scotia ores thirty
years ago, in 1867, was more than it was in 1896, viz : 27,314 0zs.1n
1867 and 26,112 ozs. in 1896.

In the Geological Survey Reports of Progress above referred to,
practical recommendations were made by which the production of gold
in Nova Scotia might be largely augmented. Again in 1871 Professor
H. Youle Hind addressed a very detailed and exhaustive report in
seven chapters to the Chief Commissioner of Public Works and Mines,
in which similar recommendations were made. In a paper by the same
author read before the Society of Arts, London, 25th May, 1870, the
subject was discussed, and even now, in 1899, the remarks then made
by Mr. Sopwith and the Chairman, the late Sir Warrington Smith, are
still largely applicable to gold mining in Nova Scotia. Mr. Sopwith
said he had just returned from Nova Scotia and he could to the utmost
corroborate the statements made by Professor Hind as to the manner
in which gold mining was conducted there.

One of the most imporiant points in any large gold producing

country was the treatment of the tailings and arsenical pyrites from
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which the gold is more difficult to separate than from any other metals
with which it is found combined. He might mentior that in the Mon-
tague mine, which is one of the most interesting in the Province, and is
near Waverley, there were found in the foot-wall of the lode masses of
arsenical pyrites, about the size of two fists joined together, at very
short intervals, and this really amounted to a very considerable portion
of the lode, which was only two inches thick. It was very probable
that this pyrite would give from £80 to £120 per ton.  Sir Warrington
Smyth said that it appeared quite certain that there was throughout this
district—Nova Scotia—a sufficiently large poriion of gold extending
throughout these quartz ore deposits, whetter bed or veins, to pay well
for mining enterprise, and the question might therefore be asked : Why
had it not succeeded better?

For a number of years only 600 or 800 men had been engaged in
this work, but only a few mines had been successful.  Was it not pos-
sible instead of these 600 or 8oo men to employ 6,000 or 8,000 or even
more in raising gold ores, to the adva ntage of all concerned ?

Undoubtedly it ought to be s0, for there was no doubt that n
Nova Scotia there was a gold field such as was seldom to be met with,
and there ought to be machinery and appliances brought to bear on it
such as would ensure a very handsome return to capital invested in
undertakings such as this, intended to last over a long series of years.
This was really a point of almost Imperial importance, for it appeared
that up to the present time the auriferous resources of the country had
been developed to a pitifully small extent: and no doubt this was Dbe-
Cause the undertakings had been conducted by persons unprovided
vith money or with the intelligent guidance which it might be presumed
they would have had if the matter had been taken in hand by persons
better provided with money, without a good supply of which nothing
can be successfully carried on. He could not help remembering, when
mention was made of the large quantities of ore which had been stamped
orcrushed in order to extract the gold that it was not above two-thirds
of the quantity that one single tin mine in C,nwall was in the habit of
‘amping per annum.  This showed that the work in Nova Scotia had
10t becn undertaken upon such a scale as to render any great success
probable.  Mr. Robinson remarked on the number of shafts sunk to
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extract quartz from a lode 1,500 feet in length. Now it must be

remembered that these remarks were made in 1870, and with a few
exceptions, as the mill at North Brookfield described at page 179 of

the May number of the MINING REVIEW, are still very largely applicable
and we may still ask why, in such a gold country as Nova Scotia are
there so few people (only about 4,000, according to late statistics)
employed in this industry, and why, after more than thirty years of
work, is the quantity of ore treated still so small and the yield of gold
no larger than in 1867 ? and this notwithstanding that the number of
tons treated has more than doubled—31,385 tons in 1867, and 65,673
tons in 1896.

The answer is not far to seek or very mysterious. It may be sum-

marized as follows :—

rst. Want of attention to the recommendation of such scientif
and practical writers as: Marsh, 1861 ; Stillman, 1864 ; Selwyn, 1869
Hind, Sopwith, and Warrington Smyth, 1870.

2nd. The poor system of mining, always giving way to the tempta
tion to carry out a hand-to-mouth policy, than which nothing is mor¢
effectually ruinous to successful mining. Paying all the proceeds out
in wages and dividends, by which the manager soon finds himself with
an empty treasury and an exhausted mine ; while the stockholders,
looking only for dividends, refuse to put np the money necessary I
develop new ‘“‘ore grounds,” matters are at a dead lock and the mire
s closed. This has been the frequent history of gold mining in Now
Scotia.  Good reserves of capital and the unremitting exploration fu
new ore ground is the only remedy. The amount and richness of or
ground in Nova Scotia is such that disaster can follow only from i
gross neglect of the fundamental principles of all good mining, th
exploration must precede extraction and payment of dividends.

3rd. Want of relial:  issayers and metallurgical chemists cor
nected with the mine.

4th. The entire neglect of tailings and pyritous residues, which
stated by Sir Warrington Smyth, often contains a very large percentag
of the total gold contents of the vein.
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5th. No systematic attempts to follow up and develop the discoy-
eries of alluvial gold. In Professor Stillman’s report we find the follow-
ing statement respecting this matter :—

“The alluvial detritus in the bed of Copper Lake near Tangier has

been found by experiment to yield not less than $122.00 to the ton.
Thirty-three thousand tons of this soil are computed to exist in the bed
of this lake. The Boldue lot at Sherbrooke has yielded a considerable
amount of gold from the glacial drift and is rewarding its owners hand-
somely.  Probably too little attention has been given to this source of
gold, the quartz veins alone having been the chief object of attention.”
The reasons that have been given by theorists for the absence of
alluvial gold deposits in Nova Scotia have preveiiied any intelligent and
systematic efforts to find it. The long, narrow lakes in Nova Scotia
certainly represent the dry “flats” and “gullies” in Australia and
there is not much doubt that many of these lake beds will prove, if
properly tested, rich in alluvial gold. It is utterly incredible that none
of the detritus from the richly auriferous quartz veins and leads of Nova
Scotia, which must have accumulated in tertiary, post tertiary and pre-
glacial times, as it has in all other countries, in the existing depressions
of the surface, whether these are valleys, river channels or lake basins,
should not still remain in parts of these depressions as they do in British
Columbia, Quebec, California and Australia.  Whether these depres-
 sions are creeks, dry, grassy flats as in Australia, gulches or lake basins
I no way alters the conclusion that alluvial gold in paying quantities
must exist in Nova Scotia as it does in all the other countries named.
I'hat gold can be profitably mined as at Bendigo, Australia, to a
depth of 10,000 feet is now proved, and there is certainly no reason
why similar depths should not be profitably exploited on the quartz
veins in Nova Scotia. That such depths could and would be profitably
worked in Australia was predicted by the writer in 1353, when about
boo fcet was the deepest quartz mine then worked in Australia, the

yield from which seldom exceeded 10 pennyweights to the ton,

In connection with alluvial gold in Nova Scotia reference may be
made to pages 276 and 277 of the Geological Survey Report of 1870-71,
where the writer’s opinion is fully stated. No actual discovery of gold
n Nova Scotia was known to have been made 1n 1855, the date of the
publication of Sir W. Dawson’s “ Acadian Geology.”




Electric Transmission and Electric Drills
for ines.

F. HiLLE, M. E. Port Arthur, Ont.

When we see that in the neighborhood of a number of our mines
the fuel supply for motive power is, or is nearing to become, a question
of grave concern, and that this is heightened through the burning off
of valuable timber by careless and unwise men, or through accidental
igniting of the dry bush by the sparks of the locomotives, or even
through lightning in the course of thunder storms, then we are very
vividly reminded ito look for another medium that can drive the
machinery and apparatus in our mines. Ndw what can impress itself
more quickly on us, than the numerous falls of our creeks and rivers
whose roaring and thundering has become to many of us who roved
around this country so often, a familiar music, and which has lulled us
many a night into the arms of Morpheus How often has that little
dream god shown us these wild rushing waters harnessed into use
ful occupations, and how long wili it be ere these dreams materialize,
and we shall see every one of these at present useless spending powers
utilized for the benefit of one or another of our industries?  But before
I proceed with this subject I take this opportunity of warning our
people for this vandalic destruction of the forest by fire, or we shall ex
perience the consequence, that in a few years most of the little creeks
and rivers, and with them the lakes small and large, will dry up, and
we would be deprived of the present very convenient way of trave I and
the cheap medium for power. One who has known this country
for years has seen with regret the diminishing and disappearing of
many of our water courses. Even Lake Superior is lower by nearly
twenty-four inches since I first knew it, and this is principally caused
by the burning off of the forest.

I mentioned above that we have numerous falls in our countrj

from which we could derive motive power, and I do not exa gerate

when 1 say that I know of nearly an hundred in the districts of Rainy
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River and Thunder Bay, some of considerable size and beauty. Many

of them are right in our gold mining region, others in close proximity,

and others again farther off, but many so conveniently situated that
they would not cause a great outlay of capital in transmitting the ele
tricity profitably to the mines. We all know that distance is nowa
days no great obstacle any more since improved machines and a better

insulation are at our disposal. Even as early as 1891, at the time of

the Frankfurt electric exhibition, the first long-distance puwer trans-
mission of 110 miles in length proved a success, for the loss was only
26 per cent., although different pressures from 65 to 28,000 volts were
tried ; and now we talk of distances of 500 miles and losses of only 10
to 15 per cent. Distance has to be considered only, then, when the
consumption of power in a mine is small and it is within easy reach of
cheap communication. The question will arise then, if it would not be
more economical and convenient to use a diflerent motive power, pro-
duced either ~ith gasoline, or better yet, refined or crude petroleum,
for instance with a Diesel motor.

The advantages of long-distance transmission are specially notice
able when high voltages are transmitted for large industrial centres, or
for the distribution of power among a greater number of mines, situated
in close proximity, or for a mine far off from the sources of fuel. But,
as I said above, it is very questionable if it will be always advantageous
for a single mine to go to the great expense of establishing water power
and transmit it from afar to the workings. This has to be determined
in every instance by closely figuring all the different conditions. We
have, therefore, to consider transmission for greater distances, and such
for electricity generated at the mine. Now let us suppose for instance
we needed a larger amount of horse power for different machines, and
wish to sell our surplus power to others, and know we can get this power
from a rather distant waterfall. We take also for granted that the utili
zation of this fall and the establishing of the primary motor— here the
turbine or any other water wheel—causes no difficulty whatcver ; there
fore, the next thing to be taken into account would be the dynmo,
that is, has it to be a direct current, or an alte rnating current macliine?
Now we know we need a greater number of horse power, the distan e is
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not inconsiderable, and we wish (ne current to do different work. 1In
this case the only acceptable machine for us would be the alternating
dynamo, because the direct current machine has a limited transmission
of only about 2,000 volts, and this current cannot be divided in the
manner we wish. This is different with the polyphase current which
can easily be transformed into direct current of any strength which we
might desire, or charged into as many motors as its pressure will permit
us. I come now to the second question : the production of electricity
by some other medium than water and directly at the mine. The
building of dams, the laying of pipes, and the erecting of a power-house
with all its machinery and other installations near a waterfall for the
transmission of electricity over a long costly wire, is rather an expensive
thing, and not every mine owner is in the fortunate position to indulge
in such expensive enterprises. We conclude, therefore, to buy a Diesel
Petroleum Motor which offers the most convenient and economic way
to solve that problem. Also in this case the dynamo is a polyphase
current machine, is coupled directly to the primary motor, and the
generated electricity transmitted to the transformer and thence to
the electric motors driving the various machines. This mode of gen-
erating electricity will prove in many instances more advantageous and
economic than the first systeu, for, what we spent more in petroleum
to run the motor, we save again in wages for attending to the diffcrent
machines and line of wire, and also on interest of capital expended,
and not less so on loss of time in repairing, in telephoning from the

mine to the power house at the falls, and if 1 have a right to mention

It, a saving of power in the shorter transmission. These are considera-
tions of much importance which will, I have no doubt, decide in many
instances the choice between the two systems of primary power, espe-
cially in places where railroad or water communications are near at
hand and the freights reasonable.

A mine which is in the fortunate position of having electricity as
motive power should make use of this advantage and drive with electric
Motors everyone of its machines or works. The great convenience
which accrues out of such an installation is obvious when we consider

the lifficulty which we experience often in transmitting the power of
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FI1G, I.

ercussive Rock Drill with Electro-Motor,.—The percussive drill is also
worked by an electro-motor and flexible shaft, the action being maintained
by means of a crank, a fly-wheel, and strong springs. The feed is generally
given by hand but it can also be arranged for automatic working. Bits of
the different lengths required can be put in and taken out at the back of the
machine, so that any hole can be completely bored without shifting the
apparatus. The axle of the machine is hollowed out for the purpose and the
bits are held tight by a key. The percussive drill is intended for the harder
qualities of rock ; with an expenditure of 1 H.P. it will bore a hole of ¢4
inch diameter and 3 to { inches deep in the hardest granite or quartz in one
minute. The maximum depth of the holes which can be drilled is 6 feet.
The drill is fixed to an hydraulic stretcher-bar, and is raised or lowered most
readily by means of a block and tackle, The separate parts of the machine,
viz., the drill, with stretcher-bar, fly-wheel, flexible shaft, and motor-bo~ can
be easily carried by two men.




L

Fi1c. 2.

Percussive Drill with Electro-Motor.—The mode of supporting the drill on

a stretcher-bar as shown on the preceding page is useful for driving work in

the mine, whereas the four- legged stand shown above makes the machine

table for over-ground work in quarries, and in connection with railway

construction, The stand is so firm and rigid that that the drill can be
tked at any angle,
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the steam boilers and engines, be it steam, air, or rope transmission
to our various mine workings. I might mention, however, that
machines which need more than 50 h. p. would be better driven by a
generator of their own, because the switching in and out of large
motors would cause inconvenient differences of pressure in the main
line and would affect the other motors to some extent. What advant

age it is, but especially in larger works, to disconnect or switch out any

machine or apparatus at any moment without being obliged to shift
belts over loose or friction pulleys, nor being able to stop the humming
and buzzing noise of the overhead shafting with its tangle of belts
which are a constant menace to everyone’s dear existence, not to speak
of the great convenience to convey the power with ease from place to
place and from any machine above or below ground to another.

Now I wish to direct your attention to one of these machines which
has, strange to say, found in this country very little or no attention,
although it deserves it very fully. It is this, an Electric Drill of a very
ingenious but simple construction and of great efficiency. The reason
that we have heard and read but little of it in this country, and even in
the States, is that we are too indifferent in acquainting ourselves with
what other nations do in the various industries, and this is especially
the case in the mining industry. We patronize in many cases the home
industry too much to the disadvantage of our miners and mines. To
some extent it might also be attributed to the prejudice which seems to
exist against electric drills on account of the poor success which the so-
called Solenoid machines of Van Depoele and Marvin had. These
machines were constructed after Werner Von Siemen’s so-called electric
hammer principle,* but soon abandoned by the latter. The principal
fault of these machines was their inefficiency and weak return pull of
the bit, although the consumption of energy was large, too large com-
pared with the newer drills of Siemens and Halske. But even that
earlier machine is surpassed in waste of power by the air drills so m
in vogue at the present time. These earlier machines had the Sole
noids—the motor—in the drill itself, which was a great disadvant
considering the shocks which they received with every stroke of the

¥ D. R. P. 9469, Oct. 22, 187g,
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piston ; besides, it hecame soon hot and lost on account of this a |
amount of energy, that is, efficiency. Different is this with the newer
percussion drill of Siemens & Halske. The motor is here separated
from the drill and is connected with it by a flexible shaft of about 8 ft,
long.  This arrangement enabled the Inventors to construct
corapact solid machine, but at the same time a more simple mechanism,
The axis of the piston could he placed near the one with which it is
fastened to the upright or tripod, therefore a more rigid position was
secnred and a shaking when in operation was avoided. But to give
the drill a still more steady working a fly wheel was fastened on the
crank shaft of the machine, whose inertia would hinder the power-
transmitting mechanism, especially the teeth of the cog-wheels, to clat-
T upon each other. Another good arrangement is connected with the
machine—the piston rod for the drill steel is hollow throughout, there-
fore it is not necessary to change the position of the machine when a
new bit has to be inserted. It can be done from the hind e
releasing the key with which it is fastened in its place.
feed of the steel is on these machines either by h

arge

a4 more

nd by
Further, the
and or automatic, but
always self-regulating according to the hardnesss of the material to be
drilled. A jamming of the bit in the hole, which is with most percus-
sion drills a very common occurrence, happens very rarely, for the
return pull of the piston is so strong that on account of this and the
powerful percussion the columns or stretcher bars had to be constructed
especially strong, and instead of the common tripod, a quatripod, if
you will permit me to give the four-legged stand (Fig. 2) that name,
had to be provided for this percussicn drill, In regard to the con-
sumption of power this machine excels i, economy every other percus-
sion drill so far invented or in the market. A drill working with full
capacity will use from 0.8 to 1.3 kilowatt, or six drills in Operation will
nced 1o horse power of a steam or water engine, if the length of the
transmission of power is not too great, and 12 horse power if it is great,
[t will drill a hole in the hardest rock from 1%{ in to 114 in wide and

/2

from 2 in. to 12 in. deep in one minute. For instance, in very hard
granite 3 in, to 4 in. deep per minute. There s not one percussion
drill, steam or air driven, which could show such results, combined
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_ SIEMENS & HALEKE
Fic. 3.

Percussive Drill at the Face, in use in the Ober-Gruna Mine near Frei
(Saxony,)—This sketch and the following one shows a percussive drill at

Th
work at the face of a drive. The drill is fixed to a hydraulic stretcher-har

bl

als

with blocks of wood above and below the latter to secure the utmost rigidity.
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Lercussive Drill at the F

ace, in use in the Ober-Gruna Mine near Freiberg
The rock-drill itself is more cle

block and tackle for raising
also shown,

arly seen than in the preceding sketch. The

and lowering the drill on the stretcher-bar are
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with such economy. To make a comparison, only the largest size of
air drill might be able to drill a hole of the same depth and in the same
time above mentioned, but would need 6 /o0 & times the power of one of
the smaller electric drills. The vertical depth drilled with this machine
is 61 ft, and the depth bored without changing bits is 16 in. with
about 420 strokes per minute The weight of the machine is about
240 pounds, aud to raise and lower it on the stretcher bars with ease a

small block and tackle is used for that purpose as seen in Figs. 1 to 3.

Besides the percussion drill the firm of Siemens & Halske manu-
facture also a * Rotary Drill.” This machine, which is used for boring
in rocks and fossils of a softer nature, is of simpler construction and
lighter weight than the former. No fly wheel was necessary for this
drill, because the drill barrel has only to follow the rotation of the flex-
ible shaft, and the, forward feed of the inner mechanism, which is
automatic and self-regulating according to the hardness of the material
to be drilled. The consumption of energy is with this machine as with
the former, about 8oo Watt=to one horse power, and will bore in rock-
salt a hole 1% inches wide by 12 to 16 inches deep, or in saltclay,
gypsum or oolitic iron ore, etc., 8 to 5o inches per minute.  With two

bit changes the machine can bore a hole of over 6 ft. Its weight is

not more than 70 Ibs., and breakage or parts showing wear and tear can
be easily and quickly replaced by new ones. The construction of the
stretcher bar or column can be seen in fig. 4 to be a very handy
apparatus,

I have to say now a few words about the flexible shaft which con-
nects the drills with the motor. This shaft consists of two parts ; the
outer protecting flexible tube is made of a steel wire spiral and sur-
rounded with leather, while the inner, the real power transmitting part,
is a very pliable apparatus made of a number ot right and left wound
conaxial steel wire spirals, provided on both ends with massive steel
pins and couplings, with which they rest smoothly against the ends of
the outer protecting tube, and connect firmly with the motor and ma-
chine. The whole shaft is very solidly made so that a rough handling
in the workings will not injure it very easily.
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The motor-box is on

of wooden beams is used.
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as to enable holes to be bored in the crown of the drive.

wire
the -
}xml

SO

bety
she )t
that

~h4)t\

order to bring the drill into position,
lley,

tre

advay
1 Moy



Electric Transmission and Electric Drills Jor Mines, 179

o 7w
T

ALY T

SIEMENS & HaLs ke

e Drum for Rock Drills with Llectro-Motor,—The fixed conducting
wires are connected with a joint-hox secured to the wall near the place where
the work of boring has to be done, A transportable drum holding about 65
Jards of twin-conductor cable is put near the joint-hox ; the connection
between the cable on the drum and the fixed wires is effected by means of a
short length of double-conductor cable, having on its free end a union plug
that fits into g corresponding socket on the flange of the drum. Before the
shots are fireq the cable can he wound back on the drum. As the work
idvances, the fixed conductors are lengthened and the joint-hoxes fixed in
tmore forward position,
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The next part we have to deal with is the motor, which is enclosed
in a strong woocen box covered on the outside with heavy sheet steel,
of which is also made the cover, strong enough to allow of a stepping
or standing on it. The lower corners of the box are bevelled to bear a
pulling over the rough floor of the workings. Attached to it are two
handles for a convenient carrying from place to place ; also a lever for
the starting or setting at rest the motor on whose sides the words “is
going ” and “is stopping ” are marked, to avoid a mistake from the side
of the drill men. There are further two openings on both ends of the
box, one for the pin of the transmitting cable, and the other for the
shaft to connect the motor with the drill. Fig. 5 represents the motor
and schematic the inner part of the box, that is, the motor with its
different parts in somewhat detailed form ; this is a direct current motor,
while Fig. 6 is the alternating motor with its schematic representation
in the box. Both are one-horse power machines and have equal advan-
tages ; the efficiency is alike. Motor and box weigh only about 220
Ibs, and are therefore easily carried by two men wherever they are
wanted. It would go out of the scope of this paper to speak more in
detail about these motors. I will only mention the transmission
cable and the handy way it can be carried along in the workings. It is
very heavily covered with rubber and strung along the roof or walls of
the drifts or shafts, till it ends at a certain distance from the breast or
bottom of the workings in a so-called connection box, Fig. 7. From
the latter leads a shorter piece to a reel upon which about 3co ft. of
cable can be wound, whose end connects with the motor  This reel is
light and can be easily carried by one man,

Now when we consider with what ease all the different parts con-
nected with these drills can be carried from place to place, and compare

it with the work that is necessary and the difficulty which exists in car-

rying the air or steam along in a mine, we understand readily the saving
of time, but also the saving of expenses, especially when we compare
the much greater efficiency of these electric drills with those of steam
or air. It is, therefore, surely not to be wondered at that we could not
work with the two latter systems cheaper than by hand. Some might
say: “ But see the advantage of the air drill in furnishing constantly
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Fic. 8.

Joint-Box and Cable Dsum Jor Electric-Drill as used in the Salzbery
New-Stassfurt,—This sketch shows the mode of fixing the joint-box to the

wall of the drive. The whole of the cable is unwound from the drum and
led to the rock-drill, which is about 65 yards away,

Mine at
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certain amount of fresh air at the face of the workings.” Permit me
to reply, “that when we most need fresh air in these places, that
is, after blasting, your fresh air is not there. If the air is so bad at the
faces, provide in time for your air-ways, or lead a varnished tin tubing
down to the workings and connect this overground with a fan or blower
driven by a small electric motor. You have plenty of surplus power
compared with the power consumption of the air drills” I ask you
after what I have said above about the Siemens & Halske electric drills,
in comparison with the other systems in vogue in this country, is a mine
justified in using any other kind of drill than electric drill, if the motive
power in that mine is electricity ? I am sure every one of you gentlemen
will answer negatively, because every one ot you have the welfare and
progress of our mining industry too much at heart not to sacrifice a
certain predeliction for a dear, old, but antiquated machine which stands
not any more upon the height of the progress of our present time,
These drills are not by any means something new, or unproved.
Ever since the beginning of the nineties these machines have been in
in practical use and give complete satisfaction everywhere. Permit me
to mention only a few places:

Rotary Drills—

In the iron mines of Stumm Bros., near Diedenhofen, Germany.
In the iron mines of the Société par Action des Usines, Luxem:
bourg.
In the salt and potash mines of New Stassfurt, of Sondershausen,
Germany, and of Ischle, Styria.
In the iron mines near Marcusfalva, Hungary
In the silver mines near Aranyidka, Hungary.
In the construction of the Transbaikal R'y, Tiflis-Kars, Caucasus
In the construction of the Transbaikal R’y, Siberia.
In the silver mines of Konsberg, Norway.
In the iron mines of Gellivare, Sweden.
In the gold mines of Island of Celebes, India.
In the coal mines of Laurahiitte, Silesia, Germany.
In the lead mines of Silberg, Wesphalia, Germany.
In the coal mines of Colliery Courl near Dortmund, Germany
In the iron mines near Unterwellenborn, Thuringia, Germany
In the iron mines of Laurum, Greece.
In the silver and gold mine of Silverton, Colorado

These are only a few places where they are in operation, but a5 we
see, they are already well known in different parts of the world. * Now
let us go and do the same for our own and our country’s advantag
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Rotary Rock Drill with Electro-Motor.—The drill wkich is carried by an
adjustable screw stretcher-bar, is driven by means of a flexible shaft couyled
to an electro-motor, the latter being enclosed in a stout box The shatt can
be readily uncoupled from the drill and motor. The motor-box can be
easily carried by two men, whilst the drill with its stand and the flexible
shaft form a load for one man. This drill is specially suitable for soft stone,
such as salt, oolitic iron stone, &c. The feed is adjustable, automatic, and
self-regulating. When two bits of different lengths are used, holes of 110re
than six feet can be bored.
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F1c. 11,

Chain Haulage Plant with Electro-Motor, In use in the Alkali Mine at
Aschersleben.—~The haulage machine is driven by an electro-motor of 3z H.P,
The straining gear for the chain is in the same "chamber with the machine,
A shield of sheet iron is fixed above the motor to tl1e crown of the gallery
to ward off the drops of water,




On a New or Hitherto Unrecognised Geological
Horizon in the Gas and Oil Region of
Western Ontario, Canada.

By HENRY M. Am1, M.A,, F.G.S.

The formation or geological horizon in question consists of a series
of fine-grained calcareo-argillaceous pyritiferous shales associated with
bands of marine fossiliferous limestone which overlie the Portage and
Genesee shales of Western Ontario. The shales of Kettle Point on
Lake Huron have, up to the present, been recognised as the highest
strata in the geological scale of Palxozoic sediments occurring in
Western Ontario.

These shales have been referred to the upper division of the

Devonian system and are well developed at Kettle Point, where they
crop, owing to a gentle arch or anticline occurring at that locality in
the Palaeozoic series. In Ohio and New York States they were re« og-
nized by Prof. Orton and Dr. J. M. Clarke, whilst Dr. Johnson has
identified similar shales from the drift of the Chicago boulder clays.

The new geological horizon which overlies the Kettle Point shales
as stated above is marine in origin. It contains a fossil fauna of
less than seven distinct species of organisms, with which 1 shall
deal at present as being cutside the scope of this brief note.

These organisms mark a distinct period of encroachment of

old Pal@ozoic sea when marine sediments were laid down.

This formation which is probably partand parcel of the true m
Chemung formation so extensively developed across the lake in M
gan and again and better in New York State across Lake Erie,
reached by the drill at a depth of 6oo feet below the surface.
superficial or Pleistocene deposits occupy but a fraction of the
6oo feet and in them are found fragments of rock belonging to the
Portage and Genesee shales underlying the hitherto unrecognised ind
unrecorded marine beds at this horizon in Ontario.
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The shales which underlie this new formation when subjected to a
close examination have revealed many interesting features, foremost
amongst which is the presence of numerous examples of the macrospores
Protosalvinia Huronensis described by Sir William Dawson in his
“Report on the Erian Flora of Canada ” in 1871. These macrospores
from the bore-hole and drillings when examined under a microscope
show very marked characters. They are thus described by Sir William
Dawson (loc. cit. supra): « Macrospores in the form of discs or globes,
smooth and thick walled, the walls penetrated by minute radiating
pores. Diameter about rooths of an inch or a little more, When i
situ_several macrospores are contained in a thin cellular sporocarp,
probably globular in form. From the upper Erian and perhaps lower
carboniferous shales of Kettle Point.”

The Niagara and Clinton formations of the Silurian systemand the
Corniferous formation of the Devonian system, are the formations from
which most of the gas and petroleum of Canada have hitherto been
obtained in the Province of Ontario,

So far as I am aware, none of the oil or gas producing wells of
Western Ontario derive their oil or gas from the Trenton formation of
the Ordovician (Lower Silurian) system. (See discussion.)

That the Trenton formation of the States of Ohio and Pennsylvania

is well known as a gas and oil-producing series of strata need scarcely be

mentioned before this Mining Institute, and whilst in only one or two iso
lated instances the Trenton formation has been reached by the drill,
nevertheless we venture to hope that before long wells sunk sufficiently
deep to reach the Trenton formation, which underlies the Devonian
and Silurian strata of the Huron-Erie peninsula of Ontario at a depth
Ol some 3,000 feet, (more or less, depending upon the points of depar-

;) will reward the enterprising company which will make the ven-

[t will be clearly seen that every few hundred feet of strata which
overlie the gas- or oil-producing strata which are eagerly sought by the
drillers makes considerable difference in the calculations as to the
relative position and exact geological horizon indicated. From a very

complete series of drillings recently received at the ological Survey
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Department from the County of Bothwell and placed in my hands by
the Director for examination with a view to ascertain what geological
formations had been traversed by the drill, I was able to ascertain very
definitely just w/iere we were owing to the presence of a large number
of fossil organic remains detected in the drillings or small pieces and
fragments not crushed to powder by the jumping drill.

Aud here let me make a suggestion which I hope will some day be
carried out. In Western Ontario we need three or four typical log-sec-
tions from a diamond drill. The amount of money invested in our oil,
gas, salt, gypsum, and associated industries and resources of the west-
ern peninsula fully justify such an expenditure. In examining drillings
obtained from the jumping drill it is ofttimes a matter of considerable
difficulty in eliminating the ever constant and recurring factors of error
due to falling chips and broken fragments, reputed to come from certain
definite depth, (but which from careful examination can be detected and
to some extent checked,) especially when drillings are examined from
the top downwards and not in the natural order of deposition of these
formations, from the bottom upwards.

In the Bothwell drillings mentioned above, the new geological hor-
izon was found to a depth of 6oo feet,and below that and down to 670
feet the drill had struck and traversed the Kettle Point shales, charged
with remains of Protosalvinia (Sporangites ) Huronensis Dawson, which
connects these Devonian formations of the Chemung, Portage and
Genesee. The Hamilton shales and clays and limestones were then
traversed and taking the drill down to a depth of nearly 8oo feet,
which amount, had the fossils not been obtained, would not have been
reckoned from the sectzon in that part of Canada and led to a grievous
error in our calculations.

As it was, the drill traversed the above formations, then the Corn-
ferous and the Oriskany (if present at all) through the lower Helder-
bers and Water Lime group consisting for the most part of fine-grained
compact dolomites succeeded downward by the gypsum and salt-bearing
dolomites of the Onondaga and Salina formations. The Guelph and
Niagara dolomites and limestones were then traversed in the same
Succession or orderas mentioned and the underlying Clinton shales like-
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wise. At the last hearingand from samples received at the Department
the “ gray band” of the Medina—consisting of hard, dry, light gray
sandrock—was actually struck ata depth of 2,035 feet,and lower down
to a depth of 2,100 feet the typical red muds and shales of the Meding
formation were being traversed, leaving no doubt whatever as to the
geological horizon reached.

It would then follow from the above that—

1. The Hamilton formation of Western Ontario extends over a
wider area than was at one time suspected.

2. That the Portagz and Genesee or Kettle Point shales also extend
south from Kettle Poin: toa point in Bothwell County beyond Wallace-
burg.

3. That above the Kettle Point or Protosalvinia (Sporangites)
shales there occurs a'distinct series of marine beds containing numerous
fossil organisms, including crinoidea, crustacea, brachiopoda, not
previously recognised, and forming an important cover over the under-
lying Hamilton, Corniferous and older formations in the Huron-Erie
peninsula. These marine beds with overlying and interstratified shales as
ascertained from drillings, constitute the Chemung formation or upper-
most member of the Devonian system in Ontario.

PP

aonas

M:




Characteristic Fossils from Devonian Strata
Region of Ontario.

in Gas and ON

PROTOSALVINIA (SPORANGITES) HURONENSIS, Dawson,

Magnified views of macrospores, showing pores, portions of the v

magnified, the hilum and internal g

of sporocarp, cellular tissue

section of Upper Devonian s!
Sir William Dawson, )

vall greatly
ranular matter, group with remains
of sporocarp highly magnified, also cross
'ale showing flattened macrospores.—( After
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ANNUAL MEETING.

MONTRAL, IST, 2ND, AND 3RD MARCH, 1899.

The first annual meeting of the Canadian Mining Institute was held in the Club
Room, Windsor Hotel, Montreal, on Wednesday, Thursday and Friday, 1st, 2nd and
3rd of March. The attendance, particularly of members from a distance, was dis-
tinctly good*  Among others present were :—

Mr. John Hardman, S.B.M.E., Montreal, President ; R. G. Edwards Leckie,
M.E., Rossland, B.C. ; Dr. G. M. Dawson, C.M.G., Director Geological Survey,
Ottawa ; Dr. Robert Bell, Assistant Director Geological Survey, Ottawa ; John
McLennan, Dominion Coal Co., Boston; H. M. Whitney, Dominion Coal Co.,
Boston ; Charles Fergie, M. E., Intercolonial Coal Co., Westville, N.S., ; George W,
Stuart, M.E., Truro, N.S. ; S. F. Andrews, Economy Gold Mining Co., Country
Harbor, N-S. ; Bernard Macdonald, M.E., Dufferin Mines, N.S. ; James D. Sword,
M.E., Rossland, B.C. ; W. T. Smith, Greenwood, B.C. ; Dr. A. R. Ledoux, New
Vork ; H. D. Lawrence, Sherbrooke, QQue. ; John J. Penhale, Black Lake, Que. ;
James F. Lewis, Rand Drill Co., Chicago ; Dr. James Douglas, M.E., New
York; Dr. B. ]. Harrington, McGill University, Montreal ; Major R, G. Leckie,
M.E., Sudbury, Ont. ; J. W. Evans, C. & M.E., Sudbury, Ont. ; G. F. McNaugh-
ton, 15 Mile Stream, N.S. ; C. C. Hansen, Montreal ; B. F. Peacock, Montreal ;
D. Smith, Kingston ; George E. Drummond, Montreal ; R. W. Brock, Geological
Survey, Ottawa; Wm. Hamilton, Jr., Peterborough, Ont.; Dr. James Reed,
Reedsdale, Que.; A. C. McCallum, Peterborough, Ont.; J. M. Jenckes, Sher-
brooke, Que.; A. W. Fraser, Ottawa: Lt.-Col. J. Wright, Ottawa; Geo. S.
Davison, Ottawa ; E. D. Ingall, A.R.S.M., Geological Survey, Ottawa ; George

Macdougall, Montreal ; Frank Plummer, Montreal ; Francis T. Peacock, Montreal ;
A. E. Hogue, Edmonton, N.W.T,; C. H. Bowen, Sherbrooke, Que. ; Thos, J.
Drummond, Montreal; C. E. Morgan, Toronto; E. Strachan Cox, Toronto ;

Robert Meredith, Montreal; J. F. Pigott, Montreal; J. Obalski, Inspector of
Mines, Quebec ; Eugene Coste, M.E., Toronto, Ont. ; Jas. A Macdonald, Green-
wood, B.C.; ]J. F. Higginson, Buckingham, Que. ; Hugh C. Baker, B.A. Se.,
Perkins Mills, Que. ; Russell Blackburn, Ottawa ; W, J. Nelson, Intercolonial Coal
Co., Montreal ; F. T. Snyder, Peterborough, Ont. ; Prof. W. G. Millar, Kingston,
Ont. 3 J. W. Craig, School of Mining, Kingston ; J. H. Walsh, Sherbrooke, Que. ;
George J. Ross, Rat Portage, Ont. : J. Burley Smith, M.E., Winnipeg ; H. W,
DeCourtenay, Montreal ; F. Bacon, Montreal ; A, W. Stevenson, C.A., Montreal ;
W. T. Bonner, Montreal ; D. W. Robb, Amherst, N.S.; Dr. H. M. Ami, Geolo-
gical Survey, Ottawa ; J. F. Latimer, Toronto ; Alex. McNeil, Halifax, N.S.; Dr.
W. A. P. Tiernan, Halifax; B. T. A. Bell, Secretary, Ottawa ; also parties of
mining Students from McGill University and the School of Mining, Kingston.
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WEDNESDAY MORNING—BUSINESS SESSION.

The President took the chair at 10.30 a.m.

The Secretary having read the Minutes, the following were elected to men
ship.

NEW MEMBERS,

Russell Blackburn, Mine Owner, Ottawa.

Theo. C. Denis, Mining Engineer, Ottawa

H. M. Whitney, Dominion Coal Co., Joston, Mass

John S. MclL.ennan, Dominion Coal « ‘0., Boston, Mass.

George H. Campbell, Toronto, Ont,

S. F. Andrews, Mining Engineer, Country Harbor, N.S.

E. Strachan Cox, Toronto, Ont.

J. N. S, Williams, C. & M. E., Victoria, B.C.

C. B. K. Carpenter, Manager, Oil Wells, Gaspé, Que.

G. J. Ross. Rat Portage, Ont.

A. R. Ledoux, Ph. D., New York.

F. R. Mendenhall, Rossland, B.C.

W. A. Preston, Mine Manager, Mine Centre, Ont.
Herbert Paterson, C.E., Rat Portage, Ont.
Dr. Henry M. Ami, Palaeontologist, Ottawa.
Thomas Brown, Assayer, Nelson, B.C.
A. J. Colquhoun, C, & M.E., Savonas, B.C.
F. B. Gaylord, Iron Manufacturer, Desoronto, Ont.
J. B. McArthur, Mine Owner, Columbia, B.C.
William Mann, Montreal, Que.
Edwin E. LaBeree, Mining Broker, Ottawa.
George E. Townsend, Rossland, B.C.
Antoine Guilbault, Quebec.

John W. Bell, Demonstrator, Faculty of Mining Engineering, McGill
l'ni\'vraily, Montreal, Que.

J. L. Tibbits, Mining Engineer, Forest Hill, N.S.

Lt.-Col. Joshua Wright, Mine Manager, Hull, Que.

Dr. Wm. H. Roughsedge, Mine Owner, South Edmonton, N.W.T.

E. T. Bartlett, Montreal, Que.

James C. Beebe, Mine Centre, Ont.

James Johnstone Riley, Montreal, Que.

Frank Plummer, Montreal, Que.

Frank Carrell, Quebec, Que.

W. H. Gallagher, Vancouver, B.C.

John H. Heal, Mining Engineer, Montreal, Que

Chas. F. Smith, Montreal, Que.




New Members.

Wm. Strachan, Montreal, Que.

Angus W. Fraser, Ottawa.

George T. Marks, Mine Owner, Port Arthur, Ont,

Col. S. W, Ray, Mine Owner, Port Arthur, Ont,

Victor E. Archambault, Sherbrooke, Que,

A. H. A, Robinson, Sudbury, Ont,

Edward Wallingford, Mine Owner, Perkins Mills, Que,

F. S. Wiley, Mine Owner, Port Arthur, Ont.

S. W. Jenckes, Sherbrooke, Que.

A. McNeil, Halifax.

Dr. J. Bonsall Porter, Prof. of Mining Engineering, McGill University, Montreal,

F. W. Cowie, C.E., Ottawa.

STUDENT MEMBERS.

Philip W, K, Robertson, 32 McTavish St., Montreal, Que.

Stafford F, Kirkpatrick, 96 Barrie St., Kingston, Ont.

H. W. MaclInnes, 5 North Park Street, Halifax, N.S,

N. M. Yuile, 133 Metcalfe St., Montreal, ()ue,

H. Stanley Atherton, Bolton, Lancashire, England.

John E. Preston, 196 Cowan Avenue, Toronto, Ont,

Selwyn G. Blaylock, Danville, Que.

George W. Waller, Bartonville, Ont.

Percy Butler, Gu rgenheim Smelting Works, Perth Amboy, N.J.

REPORT OF Councir, 1898-9.

The Secretary then read the Report of Council for the year as follows :
ENTLEMEN,

In accordance with Section V] of the Constitution, your Council is required to
nake a report, with a financial statement, at each annual meeting.” In submitting
s report to the Institute, the Council has deemed it advisable to briefly advert to

ie circumstances leading to the organization of the Institute out of the Federation

Provincial Societies then in existence,
Di1ssoLUTION oF THE I EDERATED INSTITUTE.

Briefly, this Federation in its two years’ existence found that the revenues at its
mand were inadequate for the payment of its expenses, and the recurrence ofa
rly deficit led to the appointment of a Committee by the Council of the Federation
onsider how such deficit could be remedied. The report of this Committee was
mitted at the meeting held on the 3rd March, 1898, and has been printed and
ributed in Volume 3 of the Journal of the Federation,

The result of the thorough discussion which followed the report during that

ting was the organization of the present Institute, and the dissolution of the then
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existing Federation. The organization of the present Institute is on the same f:ee
lines which characterized the Federation, embracing in its membership any and all
persons engaged in the direction or operation of mines and metallurgical works, or
interested in the development of the Dominion’s mineral wealth ; and by a decisive
vote at the first meeting it was deemed inexpedieut to attempt to regulate the practice
of the mining engineering profession. It was also deemed best for the Institute, as a
body, to refrain from expressing an official opinion on matters purely connected with
trade or legislation, as the different provincial organizations still retained their

identity, and were best fitted to deal with such questions.
MEMBERSHIP,

By Section V members in good standing in any provincial association are entitled
to membership on payment of 75 per cent. ($7.50) of the regular fee of the Institute,
under which arrangement 72 members of the General Mining Association of the
Province of Quebec, and 14 members of the Mining Society of Nova Scotia, have
joined the Institute. The Ontario Mining Institute has dissolved, but the remaining
provincial organizations have retained their identity.

1t affords the Council pleasure to congratulate the members of the Institute upon
the success which has thus far attended its formation, and to announce that the num-
ber of members in good standing has grown from 63 in March, 1898, to 190 at 31st
January, The residence of the membership is distributed as follows :

Nova Scotia

New Brunswick.

Quebec

Ontario. .....

British Columbia. .

N. W. Territories, including the Yukon. ..
Great Britain

United States

Out of this membership it is to be regretted that but two applications have bLeen
received for student membership, and your Council has endeavored to obtain the
co-operation of the mining schools of the Dominion towards increasing this number.
It may not be generally understood by the class of persons eligible for student meni-
bership, that the Institute offers advantages to such persons in giving them the privi
lege of attending the meetings, and taking part in the discussions which may arise ;
by offering inducements for the contribution of papers ; and also the not inconsider-
able educational influence obtainable by intercourse with members at the meet
with the advantages arising therefrom in the opportunities for inspecting mines
metallurgical works.

DeAaTH OF MR. G. R. COATES.

The Council regrets to record the first loss of a member by death since its oran-
ization. The circumstances attending the death of Mr. G. R. Coates while pur uing

professional work in the Rainy River district were peculiarly sad. Mr. Coates vasa
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very promising young membor, recently graduated from the School of Mines at
I\ingston‘ and was possessed of a character wlich won him the respect and affection
of all with whom he came in contact. Many of our members will remember him as
contributing with his effective SONgs to our entertainment at the last dinner of the
Federated Canadian Mining Institute,

ARREARS,

The Council also regrets allusion to a feature which has occupied its attention at
the close of the year, and that is the number of members who are in arrears for sub-
scription. At the last regular Council meeting a resolution was adopted to drop the
names of all members in arrears on the first day of February, and the membership
which has been quoted to you is that only of members in good standing. While
recognizing the inequality of the distribution of this world’s goods, and equally recog-
nizing the advisability of leniency in certain cases, it has nevertheless been thought
best to establish the precedent that only members in good standing shall be counted
as on the membership list of the Institute.

AMENDMENTS OF THE CONSTITUTION AND By-Laws,

The experience of the Council during the year just closed has been that there are
several clauses in the Constitution which, in practice, work with friction, or fail to
work at all, and the amendments which will be submitted to you and upon which
decision is asked to-day, are those which, in the opinion of the Council, are necessary,
to facilitate business and to make the machinery of the organization work more
smoothly. It will be noted that none of these amendments are of a serious character,

CouNncIL MEETINGS.

During the year there have been no meetings of the Institute, but there have
been five meetings of the Council, the Minutes of which have been printed for distri-
bution. The work which has been accomplished may be briefly summarised as
follows :

GRANT FROM DoMINION GOVERNMENT.,

(1) Through the representations of a committee which went to Ottawa last
March, and were granted an interview by representatives of the Cabinet, the Domi-

lion Government made us a grant for the year of the sum of one thousand dollars, to

<]
7

sist the Institute in its work and publications.

CHARTER OF INCORPORA1 ION.

(2) An Act of Incorporation was obtained from the Parliament of Canada,
chicfly through the energetic efforts of our Secretary, to whom special thanks are due.
We are now a legally incorporated body with a Dominion charter, and the advant-

ages of this incorporation will be more apparent each year, as our membership, funds

and organization increase.
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LI1BRARY AND READING RooM.

(3) We have been enabled to open and equip Room 4 in the Windsor 11 1,
Montreal, as a Library and Reading Room, and general headquarters of the Institute
By purchase, donation and exchange, the Library now includes 268 bound and 16;
unbound volumes, besides numerous completed fyles of exchanges and divers |

phlets ; also seven mounted maps of portions of Quebec, Ontario and B.C., w

i fyle of the excellent Geological Survey maps of Nova Scotia made by Mesrs,
Fletcher and Faribault. The details under this head, with list of current exchanges

i and a catalogue of the Library, will be found in volume I of our Transactions

Many members of the Institute have visited and made use of the headquarters as
a reading room during their stay in Montreal, and the Council has reason to regard
the establishment of this Library with great satisfaction. They take this oppor

of suggesting to members of the Institute the propriety of donating to the Li
any duplicate copies of volumes, pamphlets, maps, blue prints or photographs whict
they may have or obtain, as the funds of the Institute are as yet insufficient to e

of acquiring much of suéh material by purchase.

PUBLICATIONS.

(4) The Institute, under the arrangement adopted at its organization, has
lished Volume 3 of the Journal of the Federated Canadian Mining Institute, e \
ing some 220 pages, and containing 23 papers, a copy of which has been sent tc
member in good standing ; also Volume I of the Transactions of the C
Mining Institute. In addition Certificates of Membership and 1,000 copies

Constitution and By-laws have been printed and distributed,

INFORMATION BUREAU.

(5) Information and assistance have been given during the year to 23
who have sought our headquarters with inquiries, which have embraced the
iron deposits of Newfoundland, the gold and manganese deposits of Nova Scotiz, the
gold, mica aad chromite deposits of Quebec, the gold and mica deposits of Ontario,
the oil fields of Alberta, and have had reference to the mineral wealth and 1 of

British Columbia and the gold fields of the Yukon. To these persons, and to S,

have been given pamphlet copies of special papers whenever it has been praci

FINANCIAL STATEMENT,

Herewith submitted, duly audited, is the financial statement of inco nd

s e

expenditure for the year ended 1st February, 1899,

¥
y
K
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RECEIPTS,

scriptions, 99 at $10.00
do 87 at $7.50 ST

i)
i N > e
do Students, 2 at $2.00
~ales Transactions, 1897
Interest on Bank Account

$1,654 07
Grrant from Dominion Government . ' S 1,000 0O

32,654 67

DISBURSEMENTS,

rporalion —

Gemmill & May, costs. . . . a3 w 176 00
Montreal Stzar, advertising, 33 " 20 2§
Canadian Minine Revi, w, advertising : akeh i 10 00
\m'lcmr).\ éxpenses., ,.... 28 20
235 0§
rary and Reading Roon
Purchase of Books. . . . . 250 00
Simpson & Peel, Book Case : S 59 03
Hawthorne, Maps and Mounting ZTET L . 21 50
Wilson & Co., framing Photos o . 7 10
346 65
rary FEadense
Rent to 1st March, 1899 =) siasyl 30000
Salary, Librarian, ) 40 00
\.Huh)' expenses, casing hooks, ex. charges, postage 16 00
— ;;4; Q0
rance Account
Hartford Insurance Co., ($1,000). . . ‘ 14 25
rinting and Engraz ing
['he Mortimer ( 0, Printing. ..,. v 442 27
do Engraving 86 23
Ottawa Printing Co ..., ..~ . .. . 9 00
Charges on Electros. . . ‘ ‘3 " 210
539 62
fary’s Office— ‘
Salary Account ; by e ; . 400 00
] In.l\elling and Hotel expenses . vess 183 00
‘ Books, Stationery, Postage and Telegrams. . . .. 114 21
] [‘\[‘(‘\\Ii“‘[)g‘..A : 5 P 5 S : 50 00
Stafford, reporting Meeting.......... o 15 00
—— 732 21
trer’s Office —
DErvices, .. ... T . . 100 0O
Books, Stationery and Printing, ............ . .. ... " 30 93
ostage and Telegrams. ... .. ... .. : _ 29 26
ank Commission v VED A R R 20 88
abinet iile. . ... SRS b o A e e 30 00
S — 211 07
2,434 82
Cash balance on hand, .. .. ey $219 82
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BrITiSH COLUMBIA METEINGS.

The meeting which it was proposed to hold in British Columbia last September
was postponed on the advice of members of the Counci! resident in that Province,
but as will be seen by the circular which you have already received, your Council is
making every effort for a successful British Columbia meeting, to be held during he
month of September next. A further circular will be issued containing full details as
to the places to be visited, the probable expense, etc., etc.

NECEssITY 01 Co-C'PERATION,

The Council desires to remind the members generally that the success of the
Institute, as an organization, is dependent upon the individual effort of its members :
enrolled as members we have a large number of men well able to furnish matter
worthy of being printed and distributed. The success of organizations like our own
lies chiefly in the value of their literature. Subjects of a practical character, dealing
with matters of every day occuarrenee in the routine of mine, mill or furnace work,
are of special value, inasmuch as the discussions provoked are often of greater value
than the paper itself,

On behalf of the Council,
JouN E. HARDMAN, President,

A. W. STEVENSON, Zresurer.
B. T. A. BELL, Secretary.

31st January, 1899,
REPORT OF THE LIBRARY COMMITTEE.

The Library Committee of the Canadian Mining Instltute beg to submit the fol-
lowing report to the Council :—

In the month of June the grant from the Dominion Government having been
obtained, your Committee took possession of Room 4 in the Windsor Hotel, and
opened the same as the Library and Reading Room of the Institute. .

The nucleus of the Library having been obtained through the purchase from the
Secretary of 150 volumes of standard works of reference and text books, and of the
first 17 volumes of the Transactions of the American Institute of Mining Engineers,
from the estate of the late Sir J. A, Macdonald ; the same were placed in a book
case, and a small pamphlet case was also purchased in which to keep current numbers
of exchanges received.

There are at present in the Libracy of the Institute 268 bound volumes and over
160 unbound volumes, with pamphlets and other loose material which would 1pply
enough matter for at least twenty more volumes, and your Committee desire t
to your notice the necessity of an appropriation to bind these. A visit to the |
will also convince the members that an additional book-case is urgently need¢

Three maps of the Province of Quebec, two maps of the Province of Ont
large map of the Province of British Columbia, a map of the Trail Creek Di:




Bri

roll
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tish Columbia, and a wall map of Canada Lave been mounted and placed on
ers for the use of members. Donations of maps of different sections have been

received from the Provinces of Quebec, Ontario and British Columbia ; and a full set

of t

he excellent Geological Survey maps of Nova Scotia and Cape Breton have been

give: by the Department of the Interior.

The Institute is in receipt regularly of the following periodicals, which are

received directly at the Library : —

Lior

chuse,

Tran

appre

repre
fund
(2) 1
McG

The Technology Quarterly, Boston, Mass.

Journal of the Chemical and Metallurgical Society of South Africa.
The New Zealand Mining Journal.

The Iron and Coal Trades Review, London,

The Institution of Mining Engineers.

The Colliery Guardian, London,

The Critic, London.

The Science and Art of Mining, Wigan.

Journal of the British Society of Mining Students,
Mines and Minerals, Scranton, Pa.

The Engineering Magazine, New York.

Journal of the Franklin Institute, Philadelphia, Pa.
Anthracite Coal Operators’ Association Journal, New York.
The Canadian Mining Review, Ottawa.
Engineering and Mining Journal.

The Institute of Mining and Metallurgy, London.
The Mining Journal, London.

Journal of the Western Society of Engineers.

School of Mines Quarterly.

Mining Institute of Scotland.

Journal of the Royal Colonial Institute.

Mining and Scientific Press of San Francisco.

The Australian Mining Standard, and several others.

Vour Committee is further desirous of supplementing the usefulness of the

iry by the addition of a number of books which will have to be acquired by pur-
And foremost among these is the necessity for completing the set of the

actions of the American Institute of Mining Engineers, for which purpose an

priation of $48 is necessary,

No attempt has been made to establish, in connection with the Library, any

entative collection of minerals and metallic ores ; (1) for the reason that our

are inadequate to provide the space and cases for a suitable collection : and,

cause the collections now forming in the new chemistry and mining building at
I provide such an exhibit, which ours would only duplicate.
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At the beginning of its work your Committee adopted the following rules
goverament of the Library : —

1. That no books or periodicals should be allowed to be taken from the
and the bound books should be kept in locked cases under the custody
Librarian.

2. That the Library should be open each week day from half-past nine
morning until six in the evening, but owing to the fact that a large number of
bers sought the privileges of the Library in the evening, your Committee,
October, have left the room open until 12 p.m.

3: Instructions were given to the manage meut of the Hotel that no refreshment
were to be served in No. 4, and this rule has been strictly adhered to.

During the eight months that the Library has been open, information has Leei
sought and given to 23 applicants who have visited the headquarters seeking inforn
ation respecting the mineral wealth of different portions of the Dominion, and in this
respect alone your Committee is of the opinion that the grant from the Govern
has been amply justified. The majority of those seekers for information hay
British, although Australians, Germans and Americans are among the number.

The expenses attendant upon the Library have amounted to $702.65, whi

been disbursed as follows :—

Rent. Praes 8w eENE S 00
Purchase of books . 50 00

Mounting of maps, photos, etc § 60
Book-cases 05
00
00

$702 65
With the recommendation that ample provision be made the ensuing year for th
binding and housing of the increased collection, and also for the purchase
additional volumes required to increase the efficiency of the Library, your C
offers this report.
(Signed)
(J]. STEVENSON Bro
Committee{ H. W. DECOURTENA
GEo. E. DRUMMONI

THE SECRETARY—A number of the members, noticed by the Treasurer
in arrear with eir subscription, had since paid up, so that the actual men
in good standing was about twelve in excess of the number mentioned in the

The report was unanimously adopted.
BriTiISH COLUMBIA MEETING.
THE PRESIDENT announced that the council had determined to hold next
meeting of the Institute in British Columbia, and arrangements were under ¢ nsider-

ation for an excursion to Rossland, Sandon, Trail, Y'mir, Greenwood and other zentres
in that province,
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\fter some discussion the following

g committee was appointed to make
gements :  The President, Mr. George E, Drummond, My, |

suitable
Lugene (’us?(‘, Mr.
+ Stevenson and the Secretary,

SCRUTINEE RS.

Messrs, Def ourtenay, Peacock and Lewis having been appointeq

1 scrutineers
y the meeting adjourned,

r the election of officers

WEDNESDAY - AFTERNOQON SESSION,

HE PRESIDENT took the chajr at three o’clock.,

He intimated ap
from Dr. Bovey of the Faculty of Applied

invitation
Science and also from Dr, Pporte,
fthe Faculty of Mining Engineering, 1o visit and inspect the ney

mining labora
agreed 1o visit these |

tories at McGil] { niversity, [t was aboratories on

morning,

Saturday

PAPERS Reap BY TiTLE,

Ihe following Papers were read by title .

On Mine Costs, by the President.

Notes on the ])('\L‘]l'[’l“@”[ of the Iron Ore Imilhtr_\. by Mr. Jol
niladelphia,

\cross the Pitch v, Up the Pitch, by Mr, O, k. S. \\'ln‘!zwl‘h', A

Sritish Columbia, Ly Mr. A,

uthracite,
On the Occurrence of Cinnabar in I

) A« J. Colquhoun,
Say ki BC

On the Establishment of Science (

h, Nelson, B.C.,

lasses in Mining Centres, by Mr. A, .

Llectric Transmission and Electric Drills, by Mr., F.

Hille, Port Arthur,

S vI!ing Conditions in British C; luml ia, by Mr. R, , (Znn;»fm]i Johnst ne,
B.C.
On the Oc urrence of Free \Iii.'u._,g Gold Veins in B.C.. by Mr. W. H mmilton
Merr , Toronto,

On the Lillooet Gold District, by My. F. Cirkel, Vancouve r B.C.

on Tunne], by Mr. Leopold Meyer
\ Notable Canadian Deposit of Chr

the Driving of the Simpl » Ottawa,

mite, by Mr. J. i Donald, M i

¢ Ore from the Republic Cam,

itreal,
the Petrographical ( haracter o

th by Dr.
i 1. Adams, Montreal,

ADJUSTMENTS AND CONTROL OF THE STAMP MiLL.

Pror, W, . MILLAR presented 2 Paper v My, ¢

’uunumy DeKalb on this
roduced in page 149 of this volume),

I PRESIDENT—This Paper is particularly imum!in;; at the present time, in
W he rapid development of milling operations in Canada, owing to the

' f iree milling ores in British Columbia and to the €xpansion of gold milling
Un

and in Nova Sc tia. The members who are

interested In t

he gold
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milling question will read Mr. De <alb’s paper with a great deal of interest, and
will use it to check against their own notes. I have been doing that while Professor
Millar has been reading the paper, and it struck me that Professor DeKalb has gone
over the situation carefully. O course, to old mill-men many of his remarks are
well known, and I am not going to discuss them at the present time, when we hav ¢

a number of gentlemen present who are past masters in gold milling.

MR, G. W. STUART—As the paper treats not only of the mortar as a crushing
machine, but an amalgamating machine as well, it has struck me as singular that the
important question of the quantity of mercury to be used has not been dealt with,

MRr. F. T. SNyDER-—In the matter of the weight of the stamps we find that
the question of weight per square inch of area of shoes is more important than the
question of total weight, and by changing that we have been able to modify the
results in a manner that the total weight does not give us. With respect to the
distribution of water and the old method of putting the water into the top of the
mortar, it does not matter whether you put it in five times in the one place, it
practically all seeks the same level. T had occasion to use a mortar where we had
no screen. We adopted freely the principle of sizing the pulp and putting it out of
the mortar by means of a water column within the mortar, and the result was that
we could get any amount of pulp we wanted in clean distribution, but we could not
get enough stuff through. As to the woven wire screens, the quartz breaks into
tetrahedrons and the consequence is that while the screen originally has an open
area, after it has been running a few hours it has an open area of much less than
the bunch screen. It has been found of advantage to regulate the height of the
discharge rather than the chuck box, by putting different heights of false bottoms in

the mortar.

MR. OBaLski—What is the meaning of *‘ 150 meshes ” ?

THE PresIDENT—I fancy you will find most 1aill men will evade that question.
In South Africa they have a preferable system by which they speak of a screen of
¢ 400 or 600,”” meaning the number of apertures in the square inch of surface.
The 400 measurement is that which has 20 meshes on one side of the inch
and 20 on the other. I take it that the 150 meshes referred to by Mr. Obalski
means 150 meshes to the lineal inch made out of this very fine bolting cloth. With
regard to Prof. DeKalb’s paper, he said that the width of the mortar and tl depth
of the mortar are fixed matters, that the depth is adjustable by means of the chuck
box but the width cannot—possibly it cannot in one sense of the word, and in another
it can. About fifteen years ago I got hold of one of the old vertical screcn Nova
Scotia mortars. I was disgusted with it and endeavored to convert it into o mortar

which would be much narrower at the base and also where I could get @ scrcen hav:

ing an angle of about twelve degrees. It is true it was only a makeshi but by

putting in wooden blocks and covering them with sheet steel, I succeeded in ettinga

mortar which gave a test of about as much value as if I had had a mortar of the mc derr
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style. I do not mean to say that would haye

been sufficient 1o crush
but it was sufficient to crush the samj

a thousand tons,
le lots of from ten to fifty
practically the same results as a modern mortar,

to which Professor DeKalb alludes, I think most
that that banking is due rather to the orde

tons and to give
In regard to the banking of the ore
men of Jarge experience will say
r of the drop, th
feeding through the central slot which extends

mortar.  In 1891 I put up

an to the manner of
across the whole width of the
a ten stamp mill in which one
of only about 17 or 18 inches. The other mortar st

width of the mortar as a feed slot

mortar had a centra] feed
anding alongside jt had the whole

» and I cannot say that there

was the slightest
particle of difference between the two

as regards the banking or as regards the
But there was a gre
from the fact that the mill man had put his cams on j

wear

and tear on the shoes and dies, at trouble in starting that mj))

n the accepted order of 1. 4. 2,
to leave No. 1 anq to

medy that by the very bad practice of giving

53. We found there was 2 tendency for the ore accumulate
inder No. 5. The mill man attempted to re

his stamps different heights of drop ; No. 1 was about § inches and No.
nches, so you can fancy the effect of that upon your cams and upon aj]
surface.  When the order was changed to 1, 5

5 about 12
the rubbing

+ 2. 4. 3., the distribution of pulp was

In regard to the feeding of water,
who is contributing
water to stamp mill mortars
tribute in that paper something of what T w

made even and the machine worked smoothly,
we have with us Mr. Bernard MacDonald

a paper on an jp.
proved method of feeding

y and he pPossibly may con.

ould like to say regarding Professor De-
Kalb’s paper, T think a great deal may be done in that direction, to justify the re.
marks of Mr, Snyder, by eliminating a great portion of (he

wear and tear that
ccurs in ordinary screens, and

as far as die cupping is concerned, in m
‘e cupping of the die has been due to impmpurly fe
than to anything else,

Y experience,
eding too low or too high rather

METALLURGI( AL STANDARDS,

MR. F. T. SnyDER presented his paper on Metallurgical Standards (reproduced
"Page 3 of this volume),

M. HARDMAN—M. Snyder has perhaps

expressed himself differently from
what some

of us would do on thjs question, but still he has given €xpression to the
during the last decade, |
$S any opinion regarding
nicrometer, but T can sympathize with him in (he
it of weight which shall be fixed for

4 Ngw

ed felt by everyone engaged in metallurgical work

do
mot feel myself Competent to expre

his sizing methods or his
desirability of having a standard
all operations,

OR HIiTHERTO l'NKF.(,‘(H;I\'I/I-‘,]), GEoLOGICAL

FormaTION 1N THE GaAs
AND OIL Probpucing REGIONS oF

ONTARIO.
Dr. HeNgry M. AMI of the Geological Survey of C
1 this <ubject (reproduced on bage 186 . this volume),

Mk. CosteE—Dr, Ami mentioned in hjs Paper that if the
teached

anada, presented his paper

“ Trenton ” was ever
y any of the Prospectors, they woul( surely be

rewarded by striking large
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quantities of oil. I regret to say that that has not been our experience. \\
just reached the *“ Trenton ” in one of the wells in Essex County, and I am s
have not been rewarded yet. \We struck the ¢ Trenton " near Lake Erie, ah
miles south of the village of Harrow. We started on the lower Heldezberg lime
We found considerable gypsum down to g1o feet. We had one bed of gyps
feet thick at 865 feet, and another bed at 450 feet of about 5 jeet thick. T!
great deal of gypsum all the way through from 110 feet where we struck the firs
down to 910 feet. At 910 feet we struck the *“ Guelph ™ and ** Niagara ™ ar
water in it. That is where we strike the gas in other parts of the same county
Leamington and Kingsville. It was thought by myself and by others until lately t}
it was in the ** Clinton ”” where this gas was struck, but that is not so. We ha
struck the shales before, and I could not tell exactly where we were until
month ago, when we drilled down through this sait water and got to the ** M
shales at 1,300 feet, about 400 feet below the first salt water. I am positive 1
the ““ Guelph ” is the stratum where we struck the gas at Kingsville and all
that district. At the Coste well No. 1 we struck the gas at 1,020 feet, or
below the gypsum bed, and we have the same gypsum bed in borings whicl
in different parts of the county, some of them 20 miles distant from each ot

DRr. AMiI—At what depth?

Mg, CosTE—At 1020 feet in the first well is where the gas was struck,
5o feet below the gypsum bed. In this last well south of Harrow it was
where we struck the top of the ¢ Guelph ” and *‘ Niagara ” formation. W\
the *“ Guelph ™ and ** Niagara ” formation to be a very open porous limes
water in it.  We found we had to go through in the wet hole from g10 to 12
and finally we got the 6'{ casing in when we got to the Medina shale at 1
We struck the ¢ Trenton ” at 2,150 feet. I went about 300 feet in the *
and we got just a little gas and oil —enough for a sample. At Stratford, O
the ¢“ Trenton ” has also been reached at 2346 feet, they went 4o feet in tl

ton ” and got salt water at 2,384 feet. I have no doubt that other expl

certain parts of Ontario will lead to the discovery of oil and gas in the *

formation. The negative result in the boring of two wells means nothing

fact of striking a little indicates that a good deal more should be found. 1

Dr. Ami as to the geology of this part of Western Ontario. A great deal
I -~ been done, but no correct logs of the wells have been kept, so that it i
o to know what formation would be obtained in different localities a
de ch. It is only lately, since we got more correct logs of the wells, that
just what the series of strata are in Western Ontario. It is mostly cover d
and unless you drill and keep a correct account of it, there is no satisfa
obtained.
DRr. AMi—What do you think of diamond drill ?
Mg. CosTE—I do not think it is necessary to drill a well with a di

a good log of it if you are on the spot and wash each screw of the
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cuttings as it comes up. You have to be there mos
arefully every five feet, and if you do that, you

you are going through,

t of the time and wash the cuttings

can get a very correct log of what

MR. INGALL—Have you

found any trouble in that
from above ?

respect by rock falling in

MR. CosTE —We have no caving at all in these stratas
too much so sometimes,

» as they are very solid ;
stone, for instance, there

» as well as the ¢ ( suelph ’
Sometimes we could only

be some little chips falling in,

In the coniferous lime
deal of flint, and it is very hard rock
the ** Clinton.”

is a great
"and ** Niagara ” and
make 10 feet in 24 hours.

There would
but not enough to bothe

r a geologist or paleontologist.
MR. BELL (Secretary)—Perhaps Mr, Obalski ¢

ould give us some news about the
Gaspesian oil wells ?

MR. OBALSKI- ~They are still drilling in Gaspé, but it must |

'¢ remembered that
Gaspé is a new country and that it has

not developed to the same
aspé,

extent as Ontario,
We expect some time to get oil at G

MR. BeLL (Secretary)—H

as the refinery heen put up yet ?
MR. OBALSKI No;

they are putting in a pij
DR. AML—It would be a sple

e line, I understand.

ndid lhing if the records of the }mlm;\ of these
wells were Systematically kept by the Government, and when a practical man like
Mr. Coste reaches the “Trenton” he should let ys kn

ow all about it at Ottawa, [
was fishing for information when I ventured

to put that clause in my paper, and [ am

as been reached. I beg to tel] Mr. Cost
that when the “Trenton”

ighted to know that the “Trenton” h e
that I did not state absolutely was reached the company
petroleum, but [ ventured t

ind I suppose it comes to the same

would be rewarded by finding 0 hope that they would,
thing in the long run, I am delighted to think
did, that some day we will finc
" formation, We al] know that ir

€ quantities of oil of great

that Mr. Coste expressed the same hope as I 1 petroleum
1 Ohio the “Trenton”

alue indeed.

n Ontario in the “Trenton’
lormation has afforded larg

[HE PRESIDENT, —Do you not think it would be
rment should keep these records »

MR, INGALL.-

of great interest that the Gov-

~It would ‘Iuci(lc‘lly be in the
nt, and a start has been made,
Inend Mr.

interest of the public and the Govy-
m

Great assistance would be rendered if my
oring record and send them to us, This

time to enter a Plea on the j
Ge y

gical Survey that these gentleme

Coste would collect these 1

be an opportune art of the mining section of (he

n who have these re “yrds should extend to us a
Arger measure of co-operation in the future than in the past. Had we a large stafy
Survey we might be able to do that ourselves, and I think the mining com
v of this country should urge the Government to increase the Geological Survey
Ppropriations instead of cutting them down,

If we had a larger vote we would |
le 1) put

be
y who would keep track
Ing on and persuade the borers to let

one man on to this work alone of the borings that

us have their logs. I appeal to all
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gentlemen engaged in this business in Canada to voluntarily send us their logs so that
we may have a useful record. Of course, sometimes people are not prepared to give
away information, but they could use their own judgment on that. There is no doub
that the under-ground geology of the peninsula of Ontario is little known because of
paucity of our records in that respect, and although we have a great many logs in the
Geological Survey they do not represent a fraction of what has been done.

MR. CosTE.—They are no good.

MR. INGALL.—You will agree with me that it would entirely take up the time
of one man who would necessarily have to go on the ground and get correct saniples,
We have had a great many records sent in, but some of them are perfectly useless,
It is a branch of the Geological Survey work which might be developed and would
pay to have a man to devote his whole time to it.

MR. Cos1m —We did strike some gas in the ““Trenton” limestone in Welland
county at a depth of 2,040 feet. We struck a paying well which we have had con-
nected on the lines to Buffalo for several years. We struck the *Trenton® at
2,340 feet, and the find was made 600 feet in the “Trenton.” We have tube
well and closed it in, and it registered a rock pressure of exactly 1000 pounds to th
square inch.  After several years use that well will yet register 800 or 9oo pounds
pressure. That was just about 100 feet from the Archean rocks in strata in which 1
do not think paleontologists would expect to find many fossils ; I would not. This
brings up the gquestion of the gas being generated from fossils, and I am quite pr
pared to say that it is not so generated.

MR. INGALL.---You never got any gas or oil in the Archean ?

MR. CosTE.—That is the nearest I have come to it.

DR. AM1—Applications are constantly made to the ( reological Survey Depar
for information regarding the lay of the formations in Western Ontario, and th
reliable section we have is the Attrell well which is a diamond bored weli
Goderich region. In Europe, as well as in the United States, three or four
standard sections have been bored by the diamond drill, and it would be of
value if that were done in Canada so that we could have an exact knowledg
various kinds of strata that are traversed. This Wallaceburg log is a very good
we have some excellent ones from Petrolia. Our Bureau is supposed to D
definite information and this is certainly a point on which we should have :
and definite knowledge. The presence even of organic remains of fossils i
value. The day before Mr. Coste struck his ten million cubic feet of flow W
came to my office with samples, and in them we found a very pretty “‘leptoc
termedia” from the ‘“Niagara” group which showed just where we were, so t!
day he struck the oil.

MR. INGALL.—MTr. Coste is a man of great experience and I would like 1 have
his view on diamond drill boring. I take it that while such boring would be useful

as fixing certain horizons, yet I would ask him if it has not been his experience that
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the question of gas and oj] to
folds. Of course that would have to he supple
borings so as to get the local features of the under-g
consider it has anything to do with the folds ?

MR. COSTE. —It has all to do with the folds.

I do not
use the diamond dri]1,

perimental purposes, because the bore would be too small to
say that in our operations boring in the or
In getting samples or a good log of the well,

MR. INGALL, - May I take it th

send samples to us ?
MR. COSTE,—VYes, Every five feet we clean the well

of the ground we are in,

We can easily recognize them and take them out,

MR. INGALL.- ~If you do that it wil] assist us in carrying

a certain extent depends on the

round geology,

Of course, the diamond dril] would b

at in the future your comy

gical Formation, 211

e ——eseamn

working of the local

mented by careful selections from other

Does Mr Coste

think it s necessary to
e altogether for ex.

use for a well, | may

linary way, we have never had any trouble

any would consent to

and we take out samples
Of course, sometimes a few chips fall in from

above, but

out our work.

sand and that is where they got the gas,

1ave <

the f

MR. COSTE.—VYou will have to send a man there to attend to it,

MR. INGALL.~-You could not send them in yourself ?

MR. CosTE.—I would be very happy to go to the wells with your man, and [

10 not think it would be necessary to be watching the borings all the time. You
could make arrangements with the contractor,

but you certainly would ha, o t
nan every day or every second day.

e tosenda

MR. INGALL. —How many borings would be going on in Ontario during the

MR. COSTE.—More than twenty important ones as to recor

MR. INGALL, —TIt woulc
he year ?
MR. COSTE.-

Is.

1 keep a man busy all the time for four or five months in

—Yes ; we are drilling in the winter too.

I may say that ten years
ago, at St, Catharines, Ontario, the

“Trenton ” was entirely drilled throug
‘et and the gas was found under the Trenton.
ery clean sand,

hat 2,185
At that depth there were 15 feet of

They stopped at 2,200 feet, and the Jast 15 feet was in cle

r white
I do not suppose that was 25 feet from the
Archean,

DR. AMI.—Almost everywhere in Ont
}

ario, underneath the lime
hite sand,

stone you find a
MR. CosTE.—The case at St. Catherines was a new one then ; but large wells
ce been struck in New York State, also, under the Trenton,
alciferous about 20 feet from the Archean that the gas was
Is that produced that I do not see,

It was in the
found, and where you got
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WELCcOME TO DR. DoucLAs AND Dr. LEDoOUX.

MR. BELL (Secretary).—Before this session adjourns, I am quite sure I am only
expressing the sentiments of every member of this Institute when I expressto Di
Ledoux, and to our brother-member Dr. James Douglas, the eminent presider
the Ameiican Institute of Mining Engineers, who is so well known to us by rc
tion--I say I voice the sentiment of every member of the Institute in extending
these eminent gentlemen a very hearty welcome to our meetings. It is a
compliment to Canada to know that a Canadian is President of the largest
strongest, and possibly most representative Institute of Mining Engineers in the
world. It is a great pleasure to us, Dr. Douglas, to see you again in the Province
of Quebec. Both Dr. Douglas and Dr. Ledoux will contribute subjects of great
interest to our evening session, and we are very much indebted to them for their
exceedingly kind co-operation towards the success of this the first meeting
reorganized Institute. (Applause.)

The ses«ion th¢n adjourned.
WEDNESDAY EVENING SESSION.
The President took the Chair at eight o’clock.
MINERAL PrRODUCTION 1808,

MRr. E. D. INGALL.—I am authorized by the Director of the Survey to
the disposal of the members the Summary of the Mineral Production
Dominion. The total showed (subject to revision) :—

Non-metallic minerals. . . $15,884,596

MBIRIIE i sennlin s 5o Sanaasiails 21,622,601
Products not returned. .... e 250,000

CHAUDIERE GOLD.

MR. J. OsaLski, Inspector of Mines for Quebec, exhibited severa
showing very handsome specimens of alluvial gold obtained from the (
district during the past year, and explained that satisfactory progress was be
in mining in that district.

SWEDISH IRON METALLURGY AND ITS APPLICATION TO CANADA

Tue PRESIDENT. —We are distinguished by having with us two gentle
James Douglas and Dr. A. R. Ledoux, officers of the American Institute
Engineers. These gentlemen have not only been kind enough to come to
ings, but they have consented to place their views before us on subjects
certain to be of great interest to our members. (Applause.) I desire t
some of the words which fell from the lips of our Secretary, that in the P
the American Institute, the largest body of Mining Engineers in the worl

a representative Canadian ; a Canadian by birth and one who remains :
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by choice, because I believe Dr, Douglas has never become a naturalized American

izen. It is unnecessary to tell any Canadian mining man of the Immense services

Dr. Douglas has rendered to the profession, for as » mining engineer and metal-

lurgist his record cannot be surpassed, (Applause, )

the Institute is a Pan-American Association, and s expressive of the feeling

Wi
A

DR. JAMES DouGLAs of New York, addressed the meeting as follows :

MR. PRESIDENT AND GENI1LEVEN —] feel abashed by such compliments as have

en passed upon me, I hope you will consider that the honour which has |

Wh me, a Canadian,—an( [ consider it a great

een

honour by electing me

resident of the American Institute of Mining Engineers, is not only a recognition

my very humble services to the profession, but likewise an acknowledgment that

which
Xists between the two peopies, one in actuality, who divide almost the whole con-

nt between them, But while one in many

respects, their interests are not

ntical.  Yet beljeve me, there js nothing will excite the admiration and esteem

my friends in the United States for Canada so much as

downright honest rivalry

rade and manufactyres between yourselves and them. The most Important branch

ndustrial life in the United States is the iron and steel trade in all its ramifications.
1 will excuse me, gentlemen, if [ say that I think Canadians should be ashame d
I themselves that this industry occupies sug h an extre mely insignificant position in
‘r commercial life, [ am quite aware that one reason which will be given for this

of affairs is the absence of coal in Central Canada, This is undoubhte

reason, but coal is pot absent everywhere and iron ores tre said to abound

I the Eastern and Central Provinces, The subject that I am merely going to

est 1o you this ¢ vening, is, the parallel between (:

da and Sweden, and it

may
ken as an answer to these Canadians who would exe se themselves for the

emely impotent position which the iron mtI:\'rl\' Occupies in Canada, on the

of the absence of fuel,

In Sweden we have a country bearing many analogies to Canad y and yet,
len has always stood high in iron and steel work, Some two centuries ago,
en ranked probably as the largest producer of iron and steel in the world, and

y it occupies the proud position of being the producer

of the highest grades of

nd steel made anywhere, The question for you to solve js, whether in Central
anada, you can become a competitor with Sweden in this valuable industry.  Of

» the question can be resolved only by primarily determining whecher you

have iron ores which will compete in purity and quality with those of Sweden,
ores
l; but their quality is incmnp:\rn!nl)‘ high.  Whether you really have iron ore
¢ from phosphorous and sulphur and as high in iron, it

) (uantity you probably have them, for in central Sweden, the quantity of iron

is not for me to say.
we look over the records of the Geological Survey, and the

| records of the

merican Institute of Mining Engineers, we find analyses of extremely pure iron ores

!0 exist in considerable quantity, but whether they really e

Xists in these quantities
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and in that purity I cannot say. If they do, I see no reason why in Central Ca;
an industry should not be built up that would compete with that of Sweden.

In Sweden we have two great groups of iron ores. In the extreme north, away
in the Arctic Circle, it is estimated that there are at present exposed about 1,250,
square yards, in superficies of high grade iron ore. In the report of Dr. Lundboh
who was commissioned by the Swedish Government, to make a close survey of

iron ore deposits of Luassavari, in the Province of Norlan, he gives figures and

estimates showing that in that one iron deposit alone, there are 218,000,000 tons of
high grade ore above water level running from 60 and 70 per cent. I do not know
that in Canada we have anything comparable to that within easy reach of tide water,
but according to Dr. Bell of the Geological Survey, you have enormous deposits of
fairly gnod manganiferous iron ore in Hudson Bay, and on Ungava Bay you have on
the same authority very large deposits of high grade iron ores. In Newfoundland
there are admittedly large deposits, Are all these deposits despite the Arctic sur-
roundings more unfavorably situated as regards the markets of the world than are the
northern deposits in Sweden, and would not more precise information if they are
worthy of it, attract attention and capital to them? In central Sweden the parallel
with Canada is very marked. In central Sweden the deposits are small and the
country is reticulated by water ways and is covered in great measure by forests. In
round numbers, about 10 per cent. of central Sweden is covered by water and abou
80 per cent. is still covered by forests; a condition which prevails in Canada. In
that central region of Sweden there is a large development of Huronian rocks carry-
ing these iron ores (and to a certain extent copper ores) which for the last seven or
eight centuries have been the main wealth of Sweden. Now, gentlemen, as conditions
have altered in the iron trade of Europe, Sweden has adjusted herself to these con
ditions, and therefore, she is still enabled to maintain a high position. This she has

done by sacrificing quantity absolutely to quality. It we we take the quantity of iron
turned out in Sweden it is comparatively insignificant, All the furnaces in Sweden
together do not annually make as much iron as one of the Carnegie furnaces makes,
and yet the iron industry of Sweden is to-day a source of great wealth to the count
Sweden turns out a product of great value. Take the one item of Hollow I
shipped to the United States for making bicycles. They are worth to-day in the |
States $129 a ton.  You can see that if you can make such a product you are
something which raises iron from being an inferior to a superior metal. The q
for Canadians to solve is: Have you got the ores of a quality which would «
you to make a product of that kind? The other conditions necessary to succ
certainly have, moreover, it is well to recollect that when you enter the
with a product worth $129 a ton, you are producing a material that is sure
enter into destructive competition with any thing else, for the quantity of tl
other competitor Swedish iron is small, and the world’s demand is large ar

growing larger.




Swedish Iron Metallurgy. 215

I do not pretend to say you have the

raw material, but it should be easy to
determine whether you have it or not,

aud if you have the raw materials you surely
have the brains and energy with which to utilize them.

Now how does Sweden do
this ?

for the prosecution of which
Iron making and lumbering are in Sweden

arge iron company in central Swede
of forest land subsidiary to its iron furnaces,

OVer 700,000 acres of forest lands. This
sweep it all down recklessly as we
the United States.

She does it by combining a group of industries
she possesses the natural ingredients,

intimately related, Every | nowns a large tract

The great company of Kopparbergs has
lumber is cut scientifically, They do not
do on both sides of the line, both in Canada and
This large Company practiced scientific forestry so carefully that

this 700,000 acres will last perpetually for the manufacture of the 55,000 tons of high

pig iron and the specialized articles in which it is converted as well as large quantities

makes. This timber land is
ar as [ could ascertain, when I was in Swe
forty years the most profitable life of the coniferous tree.
or ten inches, Y}

of dimension lumber and wood pulp that the Company
cut over annually, As f; den, they consider
This gives timber of eight
‘ou never see a large tree in Sweden or Norway.

They do not use
as a rule coniferous wooc

I for fire wood, but take the aspen or birch for household

consumption, and devote the more valuable woods to commercial purposes. All these

large iron works have their saw mills attached. As [ said they cut their forests

product as scientifically.
for making their high grade paper pulps.

scientifically, and they use the The highest grade is used

The next grade is used for dimension tim-
worthless lumber is use
and steel. All that s large enough

ber and what we would call the d for the manufacture of iron
is made into charcoal for furn

ace pnrposes.
Inferior wood, and sawdust and twigs and stuff that is

too small to be turned into

charcoal is all converted into gas and used as gas in open furnaces, and in manufac.

turing specialized articles, for the Swedish iron works do not confine themselves
simply to making crude pig or crude steel ingots. They nearly always devote them
selves to making likewise the finest articles in iron and steel that the science of

metallurgy can produce. Thus they turn their crude product into the most

valuable forms which such high grale material can be converted into,

For instance,
you never see Swedish rails. The rails used in Swed

en are imported.  Swedish iron

and steel can be much more profitably manufactured into tools and watch springs

and other articles which bring the highest prices. The Swedes discovered long ago that

they must absolutely retire from the

business if they entered into competition with My,
Car

iegie or any of the great works that turned things out
found that they can by special methods and by infinite
which brings these special prices. They find that if they are to retain their conspicuous
position in the world it is by abandoning the object of making ¢
themselves to making quality, [f you look back at their statistics of iron and steel
you will be surprised at the changes that have taken place.

Spiciously this marvellous facility the Swedish metallurg

by whclesale. But they

care turn out iron and steel
Juantity and confining

It demonstrates con-

ists have shown for adapting
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themselves to shifting circumstances. As soon as they are driven from one market 1y
competition they look around to find another for some other articles not made els
where. They are undaunted “nd unquenchable.

When you go through Sweden you cannot help being struck by the difference

which their mills exhibit to any of your modern mills. In Sweden they turn out an

Every bit of scale is

removed by the chisel. When it is perfect, it it passed to be turned into waich

springs and articles of a kind which bring of course enormous prices, give employ-

ment to a great many people, and make Sweden the happy and prosperous country
which she is to-day.

Now, then, we have very much these conditions in Canada. On the Ottawa, as

far as I can ascertain, there goes to waste daily between seven and eight hundred
tens of what is called waste lumber and which is costing the lumber men a very con
siderable amount of money to dispose of. That quantity of wet lumber would yield
say 400 tons of dry lumber and that would be sufficient to make 50 or 60 tons of high
grade charcoal pig iron, and to convert that iron into an equivalent quantity of very
high grade steel —that is assuming that the iron ores are what they are believed to be.
This waste lumber to-day is simply used for defiling the water and killing the fish in
that grand river. Nevertheless that sawdust and that waste lumber, twigs and every
thing that will smoulder could be turned into valuable fuel, and that fuel used in the
manufacture of the most valuable iron and steel. (Applause.) It seems to me that
is the direction in which Canadians should work. I have been on a Swedish river on
which there were 50 or 60 saw-mills and .(nat river was as unpolluted and as full of
fish-ife as if there were not a mill on its banks. Remember, gentlemen, that is the
case, not because it is against the law to throw their refuse into the river, but becaus
the Swedes think it is unmitigated and scandalous waste, and no Swede would 1}

of doing it. 'We are guilty of this sinful waste in the United States as well as
Canada. 1 think we are more blamable in the United States, be ause we do things
on a larger scale, and therefore our sins are in proportion to the scale on which
work. I believe, gentlemen, that every intelligent metallurgist on both sides of the
line should work ‘n the direction of preventing this waste and at the same
improving our iron industry. (Hear, hear.) It is with that purpose that I have put
together these note: on Swedish Metallurgy. I do not think it has ever been pr
that in Canada you have got these very high grade ores, nor do I think it ha: not
been proven. But I do say that you have waste lumber enough here to make vour
iron and steel production equal to at least one-tenth of the total iron and steel pro-
duction of Sweden. If you have the iron ore you have the lumber, and I be ievc you
have the ore, and you can turn your attention to no more useful purpose than ising
the one to redeem the other. (Loud applause.)

(See the paper by Dr. Douglas on page 38 of this volume.)
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THE PRESIDENT—We are not only indebted to Dr. Jeuglas for his technical

instruction, but we are indebted to him for the lesson which he has given us on

national economy. (Hear, hear.)

Dr. DouGras—I will suggest to the members present that it would be well
worth their while to examine the report of Dr. Lundbohm. He has illustrations in
his book which are very interesting,

THE PRESIDENT—We have received a communication from Mr. E. A, Sjostedt,

himself a Swede, who has done iron smelting in Alabama and Nova Scotia. Mr.

Sjosted: has sent his remavks to the Secretary with reference to the paper of Dr,
Douglas.

Mr. 2ELL, the Secretary, then read the fo

llowing communication from Mr. E.
A. Sjostedt :—

“Your favor of the 23rd, with enclosed advance sheet of Dr. Douglas’ paper on

‘“ Swedish Iron Metallurgy and its application to Canada ” reached me *his morning,

anc as [ am away from home at present, busily engaged on some experimental work

here, I can spend only a few moments now in an effort to meet your wishes in

“taking a hand ” in the discussion of Dr. Douglas’ admirab'e paper.
Allow me, then, first to congratulate the writer on his coirect conception of the

conditions governing the Swedish iron industry, which I have followed closely ever

since my college days, and the advancement and wonderful vitality of which both of

us, it seems, were fortunate enough to have an opportunity to observe and admire at

™ the Stockholm Exhibition in 1857 —a finer display of hih

sh quality iron and steel (I
feel confident Dr. Douglas will be but too glad to admit with me) there never was.

[ wish also to thank the writer for his thoughtfulness

in giving us, Canadians, such a
imely reminder of ‘ the way we should walk ”

~which also happens to coincide so

entirely with my own views on the subject, as presented to this Institute a couple of

years ago in my paper on the ** Utilization of the Mill Refuse and Peat Mosses of
Ottawa.”  For young Canada, and especially the Province

s of Quebec and Ontario,
can indeed, and with |

orofit, follow the example of plucky oid little Sweden, with

which they have so many similarities in common—such as an abundance of iron ores

nd other valuable minerals, vast forests, extensive peat bogs, and hardy men, besides

the lack of good mineral fuel—and the sooner the lesson is taken to heart, the

wer mistzkes will be had to repent, and the sooner will this vast

Dominion attain

Proper place among the mining and industrial nations,

‘“ Economy of fuel ” and * quality before quantity ” are the two watch words of

industrial Sweden as well as the secret of its success. The zealous care o the forests,

the utilization of every kind of waste material of

a combustible nature (in the gas
generator for fuel purposes), and the untix

ing care bestowed on every detail of the
anufacture, have also enabled Sweden to pursue a most important iron industry inall

i's branches, for centuries, and this without posse

ssing any mineral fuel of consequence,
Neither does the success of this industry depe

nd altogether on exceptionally pure and
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rich iron ores (for the celebrated Persberg and Dannemora ores, for instance, do not
average much over 50 per cent. metallic iron, and some of the latter contain over |
per cent. sulphur), but on the infinite care with which the furnace material is prepared,
and on the purity of the blast furnace fuel (charcoal). Besides being carefully sorted
and sized, the ores are here nearly invariably roasted, not in a indifferent and hap-
hazard manner, but most thoroughly and intelligently (in a Westman gas roasting
kiln), with ‘special consideration to the Jifferent objects aimed at in treating the
varivus kinds of ores. It must, however, be admitted that all the Swedish ores used
at home are extremely low in phosphorous, and these ores are most carefully reserved
for home consumption, while only the phosphoretted ores—such as those from
Gellivera and Gr;z'ngex/'erg, for instance—are exported. This old *protective”
policy wmong the great corporations, holding the purest ore mines, gives them
practically a monopoly of the best pig iron and steel billet trade, and enables them to
obtain a price for their products, in and out of Sweden, that would make a Canadian
ironmaster feel quite envious—although, as I have stated before, he might not be
disposed to take all the innumerable small precautions used here, which are indis-
pensable for attaining such results.

To what an extent these precautions sometimes are taken, and to what expense
the Swedish iron master is willing and ready to go, in order to gain in even the
slightest degree in quality of product, you can get an idea from an instance that came
to my personal knowledge only two years ago, while making a tour among the iron

works of Sweden, when at Soderfors they were actually killing out their birchwood

growth, and in its stead were planting nine and fir trees, solely on account of that
shade of difference in the amount of phosy. horous present in the hard wood, over and
above that in the soft wood. Here they used Dannemora ores, with only .oo1 to
-007 per cent. phosphorous, please remember, and still to avoid the additional
-00I or .003 per cent. of this objectional element, they preferred to add some 50 per
cent. to the cost in fuel—and it paid them to do it! For, questioned if he honestly
believed that this minute difference in phosphorous really in any measurable degree
affected the strength or other quality of the steel produced, the manager admitted that
he was not very certain, but as the trade gave the preference to those showing the
absolutely lowest percentage of phosphorous in their steel (even to the extent of .001
per cent.) it was not for him to argue this point, but simply to study out how, and
do everything in his power, to reduce this element to the lowest possible figure— cost
what it may, so long as the importers were wi..ng to pay for it.

In my articles from the Stockholm Exposition (written for the Zron Ag.) |
also pointed out how few of the Swedish iron works confine themselves strictly to any
one particular branch, and how many convert their own raw material-—pig iron,
ingots or billets—either into a half finished product, or into even the smallest articles
of trade, some also going into the manufacture of other material, such as wood pulp,
paper and lumber (as also stated by Dr. Douglas). The reason for this is evid: tly
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to avoid being dependent upon the price fluctuations of the raw material, and to
enable them to throw the bulk of their working force on that branch, among the
different ones pursued, which at the time promises the largest profit.

As regards the high charcoal consumption at the Swedish furnaces, dwelt upon
by Dr. Douglas, it is only necessary to remember that the charcoal is made from
softwood slabs and ribs from the saw mills—a material which the Canadian lumber-
man wastes, and our furnace men despise, accustomed as we are here in America to
consider only the best of hardwood fit for this purpose. That, measured by weight,
instead of bulk, however, the Swedish practice 1s as good and economical as that of
any country, in corresponding size furnaces, is needless to say.

As Dr. Douglas gives you so many facts and figures from the large Domnarfoert
Works, I beg leave to point out that in respect to quality of goods produced, Sand-
viken Iron Works (as plausibly illustrated by its exhibit at the said Stockholm Fair)
stands second to none in the world. As samples of their special skill in cold rolling
long iron bands, for instance, they displayed one that measured 8 inches wide and
2,293 feet long, of 1,155 lbs. weight, also a *“ light weight ” champion of 4,205 feet
in length and 234 inches in width, but only 43 lbs. in weight. The thickness of this
band cannot be measured in the ordinary manner, as it is only .03 mm. (about .0012
inch) ; but a still thinner one, measuring .02 mm. (,0008 inch) was also among taese
unique exhibits, Here was also a hot-rolled band, 290 feet long, 8 inches wide and
/s inch thick, weighing 1,241 lbs., made in one heat, and which is believed to be at
the same time the heaviest and longest band ever produced in a similar manner inany
part of the world.

In conclusion I will give you the latest published statistics of the Swedish iron
industry for 1897 :—

Pig iron 538,197 metr. tons.
Blooms Ewis ]8(),632 o
107,679
165,836
691
922
155,991

Total

Iron ores mined 2,087,166 m. t.
Of which Magnetites ceor 1,854,821 m, t.
o Red Hematites ek 231,295 ‘¢

= Brown ores 1,047 *

THE PRESIDENT—We have also present to-night one of the ex-presidents of the
Federated Institute who is well posted on the iron business of Canada, and I am sure
we will all be glad to hear what Mr. George Drummond has to say.

MR. GEo. E. DRUMMOND~—-I have listened with much interest to the eminently
practical address of Dr, Douglas.  For some years those of us who are interested in
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the manufacture of iron have been trying, by papers read at our meetings, to awaken
an interest in the minds of the Canadian people in the vast natural resources
possessed by this country for the manufacture of the most useful of all metals—ir
The great drawback in Canada hitherto in this eaterprise, as in a good many others,
has been want of confi’ wnce in ourselves and our resources, and it is certainly very
gratifying to have one of the most eminent metallurgical authorities in the United
States come here to-night to publicly recognize the value of these resources and 1
enlors: in regard to the same what we, in this Institute, have so frequently brought

to the notice of the Canadian public. Cainada’s natural fitness for the manufacture

of charcoal iron is, I b:lieve, quite as great as that of Sweden. We have vast

forest stretches, from which the pine and other merchantable timber of like nature
have been removed, and upon which exist a growth of hard and soft woods more
extensive perhaps than that possessed by any other country, and just such wood as
will make the finest class of charcoal fuel. In the matter of ore, the researches of
the officers ot our Geological Survey, and the practical work accomplished by the
pioaezr furnace-men of this coruntry, although as yet amounting to little more than a
““ scratching of the earth’s surface,” have amply proved that we have ores within our
borders at least equal to the average ores of Sweden, and in some cases possessed of
qualities unrivalled by those of Sweden or any other country. We have in the nast

“sinews of war

lacked confidence, and that necassarily meant also a lack of the
without which this or any other great industry cannot be made thoroughly success(ul.
Dr. Douglas, at the commencement of his paper, states that in the matter of iron
making Canada is certainly ‘‘ not conspicuous for energy,” and he speaks very truly
of our ““ bickwardness,” but we may be pardoned in reminding him that in Cunada
we have as yet only some five million people, and while we admit that we are not
producing anything like the quantity of iron that we should, yet our exploits in
particular direction of national development compare very favorably with what the
American people had accomplished at the same period in their existence. In
year 1810 the U.S. had a population of 7,239,903, and according to a statement
the ““ Arts and Manufactures of the U.S. of America,” as they existed in 1510,
prepared by Tenche Coxe, under the authority of Albert Gallatin, secretary of the
treasury (a record of which will be found on page 509 ~f ““Iron in All Ages,” by
Swank), with a population more than one third larger than that of Canada to

the U.S. only produced some 53,908 gross tons of pig metal, in addition to
she produced some 44,485 tons of finished, that is to say, wrought iron products.
Canada with five million population produced in 1898 about 65,000 tons of pig 1ron,
and in addition to this she produced in the rolling mills, steel works and wire il
factories of the country, a further 125,000 tons of material such as bar iron, wire
nails, etc., the whole of which was made either from scrap metal or imported raw
material, and nota ton of which was made from the pig iron produced in Canuda.
In addition to these finished goods about 24,000 tons of steel was made in Caada
from the product of Canadian furnaces,
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It will naturally be urged that iron was not consumed at the same rate per capita
in 1810 as it is to-day, but on the other hand, the American iron pruducers had the
natural protection of being separated by some 3,000 miles of ocean from their only
possible competitors, viz, the iron masters of Great Britain, and it must be remem-
bered that in those days ocean freight rates amounted to something, and afforded a
splendid naturz! protection to American iron makers,

The best American authorities unite in agreeing that one great reason why their
icdustry made such slow progress in the early days was that the iron masters were
not protected by customs duties against the mora fully developed industry of Great

Britain.  This same argument can be made in defence of Canada’s tardy progress

with ten times greater force when it is considered that our country lies along the
borders of the U.S., the greatest iron producing country that the world h

as ever seen,
and in this connection it might be well to remind Dr. Douglas that

it was only in

1887 that the Government of this country saw fit to introduce a fair measure of pro-

tection to the native industry, and it is only some two years (or in 1897)

Siice
Canadian tariff questions were placed upon a settled basis that gave confidence to our

iron producers and to capitalists generally. It can thereforc be fairly said that we
have just s.arted upon our career of development. The present year will see at least

two additional furnaces in blast in Canada, and within the next two years at least we

will probably have four more furnaces in addition to those now in blast. The fust
stage in the progress of the native industry will have been passed, and the products

of our furnaces will over-lap considerably what we can readily absorb for ordinary

foundry practice, to which we are at present largely limited, and we will have 1o find

a market for the over-plus stock in the manufacture of all forms of finished steel and

iron.  All that is wanted to accomplish this is that the Government shall maintain
a steady settled policy for a few years, and give those now interested, and those

who will join them, an opportunity to get the business on a solid modern f: undation,

Dr. Douglas’ most interesting description of the intelligent way in which the
Swedish iron masters have *‘adjusted themselves to new conditions and new require-
ments,” and have learned to utilize their ow n pig metal for the manufacture of finished

iron and steel, thus securing to themselves and Sweden the maximum value of the

labor required to bring the products to the highest stage, and to do it profitably,

should be of great encouragement to Canadian charcoal iron producers, who will pro

bably find a more permanent success in building up an industry where qu

ality of pro-
duct rather than the matter of price is paramount.

It would necessarily be a difficult thing for Canadians to seek to rival the
stablished American producers in the matter of cost of production in coke

irons, but
in charcoal irons, possessed of unlimited raw matetial, the C

anadian producer ought
once thoroughly established) to be abie to compete with Sweden and the U.S, or
ny other country, and the history of the Swedish industry, as set forth ine Dr.
Jouglas’ admirable paper, indicates a profitable course for C
ursue.

anadian producers to
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Certainly the first requisite of charcoal iron should be quality, leaving to the
coke iron producers the wider field afforded for cheap products.

The Swedes have certainly succeeded wonderfully in the building up of their iron
industry, but a somewhat recent investigation of a few of even their larger plants,
viz, in 1896, by a member of my own company, Mr, John J. Drummond, would in-
dicate that the Swedes at that time, had not reached perfection in their methods of
operation, and I will mention some of the impressions formed by him as a guide to
Canadians generally.

Coal.—-He says, speaking of a visit to one of the largest works. *‘In the mak-
ing and handling of coal we have nothing to learn from them. I consider our ordi
nary kiln system (I do not refer to modern by-product plants) far ahead of their
largely used Meiller system, but their coal is more uniform in size than ours, some of
which is too large. Their system of storing coal for some months before using is, I
think, a good one, and well worth following, as it tends to regularity of moisture

throughout the whole, and would give steadier running of furnace.’

Ore.—In the matter of ore Mr. J. J. Drummond places the Swedish methods very
high. He says: ““They are much more careful than the usual American or Canadian
furnace-men in the handling of their ore from th= time it leaves the mine till 1t is used
at the furnace. They handle only well known and thoroughly tested grades of ore,
the properties of all of which are well known to them. They are particularly careful
in the roasting, breaking to walnut size, and the proper and thorough mixing of their
ores and flux as they are charged into the furnace. Nothing can be better looked after
than this department.”

Furnaces.—** Their furnaces, and furnace plants generally, are not so modern as
ours, and tlieir furnace work proper is poor. For instance, each of their furnaces has
(according to the superintendent of the plant I refer to) 2,660 cubic feet working capa-
city, and the two combined 5,320 feet in which they make 28 gross tons per day, with
roasted ores yielding 64 per cent., or a gross ton to every 190 cubic feet.” This
struck Mr. Drummond as peculiar in view of the fact that in his own practice, work-
ing on lean oresin a very moderate sized furnace, he was able to secure one gross ton
on about 50 cubic feet.

A point that he was very much impressed with at nearly all the works visited was

the large number of managers, superintendents and clerks employed about the

different works, much more numerovs than would be necessary about American or
Canadian plants. He says: *‘I cbserved extremely large staffs at every plant
visited.”

Speaking of one of the large works he says : ¢ Compare’(l with American works
this place is not run to advantage. There is a lack of system and push, and men
take work easily as a rule. The whole place looks a trifle slovenly and generally out
of shape. Furnaces are not ‘‘up to date” being built of brick from top to bottom,

and banded with iron.
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—————

Labor.—He refers to the great advantage enjoyed by Swedish producers in point
of cost of labor, and says: “I find good engineers and machinists are paid 2%
krona per day, or equal to from 65 to 70 cents of our money. Good miners also receive
the same rate of wages, and ordinary laborers only 1'4 Yrona per day, or 40 cents,
The system of work is one shift of 8 hours; then one of 16, which seems to work well
among the men. Evidently 12 hours constitutes a day’s work,”

Educated Labor.— In the matter of education, technical and ordinary, I think
they have a great advantage cver us, as nearly all their working men have the benefit
of a fair education. The officials generally seem to have been specially educated in
their various lines (the outcome of a long established business) special facilities being
provided for their education. Sons follow their fathers in their special line

in old and well established concerns, and the Swedes will thus, for

s of work
a time at least,
enjoy a great advantage in this respect over Canadian iron producers establishing a
new business in a new country,

Capitalization.—-The larger of the Swedish works are heavily capitalized, a most
important consideration in the successful building up of the iron industry,

On the whole there is no reason to doubt but that the Canadian iron industry
can, in due time, be brought to such perfection that, in point of quality of product, it
can compete in the European markets (as the product of at least one of its furnaces
does now to some extent) with the first rank brands of Swedish charcoal iron.

With the introduction of more modern methods in our new plants, and with such
splendid nutural resources as Canada possesses, we should be able to compete most
successfully with the Swedes in the matter of price, and gadually take our proper
rank among the charconl iron producers of the world, but the line indicated by Dr.
Douglas, that we should first seel: quality and then carry our product to the highest
form of manufacture, is, in my estimation, the proper course to pursue,

MR. DWIGHT BRAINERD—I am beginning to think that in Canada we have
depended too much on government protection and government assistance, and made
t00 many excuses to ourselves for not being more advanced in many lines of industry,
Dr. Douglas spoke about the waste lumber on the Ottawa, and without wishing to
tread upon anybody’s toes I may say that there is a waste in almost every manufac-
turing concern in Canada.

Pro¥. MiLLAR—Perhaps Dr. Douglas will give us some idea of the details of
the iron-producing industry in Sweden.

Dr. DouGLAs—I do not think that the Swedish works will in any way compare
with our modern works, Sweden suffers, as they suffer in England, from low wages,
and wherever wages are low people become extremely wasteful of labor. On the
other h~nd, wherever wages are high, the people economise and try to supplant the
labour by machinery, and that is one reason why the United States occupies her high
position to-day. I am not an ironmaster, but I am working in the west where we

have to pay $3.50 per day for certain kinds of skilled labour. Well, we cannot
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afford that, and therefore we reduce labor to the rainimum and employ machinery o
the maximum. That has been 1he case all through the United States, for we have
been driven to do it and have done it. In Sweden labor is cheap ; technical labor is
cheap and good, and there is plenty of it. Sweden employs hand labor, and six men
are working where one man is employed by us. You could adopt Swedish methods
and make Swedish products, and yet not swallow Swedish practices. I do not mean
to imply that we should select Sweden as an example and adopt all her methods, but
we could adopt the best of her methcds and improve upon them. Some of Mr.
Drummond’s remarks are very pregnant, but when he goes back to the revolutionary
times ard compares what the United States was without steam, to what you, in
Canada, are doing with steam, he is not complimentary to Canada.

Mg. Geo. E. DRumMOND—I made allowances. I gave the United States one-
third more population ana I cited the fact that you were 3000 miles from your nearest
competitor. I wanted to emphasize the point that, competing as we do with the
American people, the biggest iron producers in the world and the greatest hustlers in

the world, the cases werg somewhat analogou

MR. DouGLAs-—So they are. I read a paper before the Society of Arts in
London and I tried to stir up my English friends on this subject. If you go back to
1837, the commencement of Her Majesty’s reign, you will find there were in the
United States 800 blast furnaces, taostly scattered over the wild west, in Michigan
and Wisconsin, There was good transportation even then in Canada. In fact there
were more blast furnaces in Canada then than there are to-day, or in the United
States either, For want of the transportation facilities we now have, whererer
there was a little wood and iron they were obliged to have a little blast furnace and
to make iron for their local consumnption. Gradually these little furnaces were
eliminated and we h#ve to-day the iron production centered ‘n favorable centres
At that time these 800 furnaces made about what one big furnace produces to-day.
The conditions are entirely changed. In Sweden they are extremely primitive in
their methods and their furnaces are extremely small, even the biggest of them only
turning out 40 or 50 tons a day, which is a mere trifle. At the same time they set a
very high aim before themselves to produce the very finest of iron and steel, and
that is an object we also should aim at.

MR. BurLEY SMmITiI—Could the sawdust be used without being dried ?

Dr. DouGrAas—If it smoulders at all it will do. I may say that I'do not
think peat would do to make a high grade iron. I think peat has one per cent. of
phosphorous, and that would be fatal.

Mg. BurLEY SmiTH—Coniferous woods do not contain so much phosphorous
as the hard woods.

DRr. DovuGLAS—So it has been stated.

MR. INGALL—One feature that is encouraging in Dr. Douglas’s paper i- the

fact that notwithstanding there may be a good deal of sulphur in our iron ores, yet
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by careful selection they can use these ores. That is important news for central
Canada, The difficulty in the past has been that from that portion of Canada they
have looked to selling their ore to American smelters, and I think they have devoted
their attention to producing quantity instead of quality. Instead of selecting the
best ore, they have produced a good deal of the unsclected material, and the
percentage of iron ran low and the percentage of sulphur high. Titani*m was
markedly absent except in a few cases. I think that these deposits were found to be
somewhat similar to the Swedish deposits. The trouble we have had is that there
has been so little information to be obtained as to the average analyses of our
shipments of ores. In many cases we could not take the averages of large bodies
of ore, and all we could do was to take the best ore we could get and see how it ran,

MR. CostE--- There is no doubt that some of our ores in the Madoc district are
full of sulphur and would have 10 be roasted.

MR. INGALL—While that may be true, my experience is that in some deposits
there would be a large body of good ore fairly free from sulphur, and in another
part of the deposit it would be high in sulphur, so that it comes to a question of
selection,

DRr. DouGcLAS—When you get a less quantity but higher pric s for your final
product, it would pay to make a selection.

MR. GEORGE I)RU.\mo.\'u~Everylhing rests on that. We can afford to
roast our ores and to select them carefully if we get the price.

MR. INGALL—It appears to me that if we enter into competition with the
Swedish ores, the market being limited, we would be more or less cutting our own
throats.

Mkr. GEo. DRUMMOND—I do not think it well that we should go away with the idea
that all our ores require to be roasted, because as a malter of fact, we have in Canada
iron ores that are very free from sulphur.  Deprived oi access to the American market
by Custom imposts, our iron ore producers have.been compelled to leave their mines
in a more or less undevelopad sta*» up to the present. We are now creating our own
market by the erection of Canadiai. furnaces at various points throughout the Dominion.
For instance, my associates and myself are just now engaged on an enterpr.se that
will mean the erection of a new charcoal furnace during the present year, commenc.
ing with an output of 80 tons of pig metal per day, the ore supply for which, we
intend, shall be taken from Canadian mines. I believe that this creation of a home
market will soon develop important mines of high class iron ore in Canada.

MR. INGALL—What is the average run of the mines on Kingston and
Pembroke Railway ?

MR. Geo. E. DRuMMOND—We are using very little of the magnetite ores in
in our present furnace, but what little we have required we have been able (after
Proper investigation) to get from the Kingston and Pembroke district of a quality
comparatively free from sulphur. I am aware from personal investigation that in the

IS

—
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Kingston and Pembroke, and Madoc districts the ore is often very high in salphur,
and the question is whether can we afford to roast such ores. If, however, we build
up an industry here such as they have established in Sweden, and secure prices for
our products anything like what the Swedes have been able to nbtain, we can very
well afford to roast at least a portion of our ores.

DRr. DovGrLAs—I do not think that Mr. Ingall need worry about the limited
market. The world is growing so large that there is no danger of your surfeiting
the market.

MRg. BURLEY SMiTH—I should think there is sufficien’ of ore in this country
to make it unnecessary to use magnetic ores.

THE PRESIDENT—I venture to think that Dr. Douglas deserves the hearty
thanks of the Institute for his paper, which has been not only a lesson in political
economy, but has been productive of a discussion which certainly enhances the
knowledge of some of the members as to what their own native country is capable
of. (Applause.) We have had occasion before to thank gentlemen who came from
the other side of that invisible line which divides but does not separate the two
countries, and we are under obligation to them again to-night. (Applause.) Ve
have with us Dr. Ledoux, also from New York, who has won for American sampling”
and American ore sellers a standing in the markets of the world which was not pos-
sessed before. Dr. Ledoux also occupies the position of a vice-president of the
American Institute of Mining Engineers, and I beg to introduce him to the
members of The Canadian Mining Institute. (Applause.)

ON THE SAMPLING OF ARGENTIFEROUS ANL AURIFEROUS COPPER.

Dr. LEpovX, of New York, who was received with applause, then read a
paper on ““ The Sampling of Argentiferous and Auriferous Copper ™ (reproduced
on page 108 of this volume).

THE PRESIDENT—This paper of Dr. Ledoux’s will be found of great importance
to the people of British Columbia. Ilas Dr. Ledou. sampled the anodes coming
from the Hall mines?

Dr. Lepoux—I think I have sampled all of them.

THE PRESIDENT—These anodes, as you know, carry a large amount of sil
well as gold.

Dr. LEpoux—VYes.

THE PRESIDENT—You said in your paper that the casting of this blistered c.pper
into the anodes is of decided advantage.

Dr. LEpoux—It is.

DRr. Doucras—If you can say so w'ihout betraying professional secrets, would
you give the range in gold and silver in copper as carried in anodes as compare: with
copper running in pigs ?
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DRr. LEDOUX—Material of that kind certainly contains the five-hundredths of
an ounce. We have bored 18 holes in ihe anodes and ussayed every one separately
aud the extreme variation was less than three ounces.

DR. DouGLAs—I may say that the whole question of buying and selling furnace
products in the United States has undergone a great deal of change. In :he early
days England was the arbiter and everything had to be sold in the United States and
Canada to English sample and assayed by what they call the English method. From
a certain point of view, that was a very sensible p:ocedure, The English assayer put
it threugh the same series of intricate operations that the English furnace man put it
through, and he got some result, but what that result was the shipper had not the
faintest anticipation of ; it might be two, or three, or four per cent. under his assays.
Long agv, the United States sellers kicked against that and at home ev erthing was
sold on the arbitrary deduction of one and three-tenths per cent. But for a long time
England absolntely refused to take any of our furnace products unless we would allow
them to samiple and assay them their own way. That went on until England could
not do without them, and then, of course, we had our ov'n way, and our way is to sell
them subject to Dr. Ledoux’s weights and assays, (Applause.) However reluctant,
the English people have been obliged to submit to that. I do not think they suffered,
and U know we have not, We sell a great many thousand tons of coy ver bar every
year subject to Dr. Ledoux’s weights and sizes, and so Dr. Ledoux has become a by-
word and a proverb on both sides of the Atlantic. (Applause.)

THE PReSIDENT—I have great pleasure in conveying to Dr. Ledoux the thanks
of the Canadian Mining Institute for the very valuable and interesting paper which
he has just read,

The meetixg conveyed its thanks to Dr. Ledoux amid applause,

ACETYLENE GAS AS A MINE ILLUMINANT.

MR. ANDREW HOLLAND, of Ottawa, addressed the Institute on the above sulb-
ject as follows: When in the innocence of my heart I accepted your worthy Secretary’s
invitation to address this Institute on the subject of *“ Acetylene Gas as a Mine
Illuminant,” I had not calculated on the fact that I was to appear before an assembly
of gentlemen eminent in their professions, well read on the scientific developments of
the age in which we live, and no doubt more “\miliar with the technical and scientific
questions involved in the production of calcium carbide ay . acctylene gas than T can
possibly be.  Having recklessly pledged my word, however, if you will bear with me
a few minutes I may be able to say something of the practical application of acetylene
that will be of interest to you as mining engineers. As you are aware, calcium carbide
is 2 product of lime and coke, caused by their fusion in the intense heat of an electrial
farnace. I am proud t ay the invention or discovery of how to produce calcium
carbide is the work of a Canadian, Prefessor Wilson, of St. Catherines. The discov-
ery was brought about I'y an attempt, in 1892, by Professor Wilson to reduce lime (o
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its metallic base by heating it with charcoal in the electric furnace. Instead of obtain-
metallic calcium, as he had expected, he produced a hard crystalline substance now
known as calcium carbide. This substance is infusible except in the electric arc.
The gas is permanent in the calcium in a dry atmosphere, but carbide slacks like
quick lime when exposed to moisture. Treated with water it decomposes violently
and gives oft acetylene, a gas having a strong odor and powerful illuminating qualities,
The utilization of this gas as a mine illuminant is a subject of vast importance to the
mining industries. More powerful than electric light, it is portable, requires no ex-
pensive plant or expert knowledge, and what is probably more important than all to
the workmen in underground work, it removes less oxygen from the air and produces
less carbon dioxide than any other known mine illumimant, the electric incandescent
light excepted. Its heating effect is practically the same as that of coal gas burned
with the incandescent mantle. Miners can readily see the importance of having a
lighting element that is at once

Simple in operation,

Economical to use,

Powerful as an illuminant,

That does not rapidly consume oxygen, or vitiate the air with smoke or

noxious gases, and at the same time is safe and portable, and requires
no expert knowledge to operate it.

My first experience with acetylene as a mine illuminant was in the Grand
Calumet Silver Lead Mine in the vicinity of Ottawa. A small generator contaiaing
a pound charge of carbide was used to light a shaft 10 x 12 at the 60 foot level. The
burner was a Bray, consuming only half a foot of acetylene per hour. 'When the gas
was lighted the shaft was so brilliantly illuminated that the smallest piece of rock
could be distinctly seen from the top of the shaft. The manager of the mine, Mr.
McC. Ritchie, reported as the result of the first week’s experience with the new light,
that his men had made an increase of three feet in sinking, over the best week’s work
that had been done in the shaft—a gain sufficient to pay for the lighting plant and
carbide to run it for six months. He added that the health of the men was better
than it was while mining with oil or candle light. Acetylene light is now in use in
many mines as an illuminant. The carbide is packed in galvanized steel cans con-
taining 100 lbs. fastened with screw covers. It is easily portable, and needs only to
be kept dry to be perfectly safe. It does not leak and contaminate everything it
comes in contact with as oil does, and it can be taken into the roughest mining
country without difficulty. There are scores of generators on the market, adapted
for all kinds of lighting. I am myself the inventor of, I believe, the only successful
acetylene head-light for locomotives. It is now running on the Pontiac and Pacific,
Gatineau Valley, and Canada Atlantic Railways. The engineers declare that

acetylene gas has greater diffusive power than any other illuminant that they have
ever used in a headlight. Engineer McFall of the Ottawa and Gatineau Railway
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says that he would rather buy carbide out of his own wages than go back to oil light
for his locomotive,

The popular impression that acetylene is dangerously explosive is due principally
to the terrific explosions which took place in the Jersey City Works, where ordinary
low pressure acetylene gas was converted into liquid acetylene under high pressure.
Of course anyone can readily understand that 400 cubic feet of gas subjected to a
pressure that reduces it to one cubic foot, when it becomes a liquid, creates a danger-
ous element. Ordinary atmospheric air compressed in the same way under one
temperature, when subjected to a rapid change in temperature would also develop a
tremendously expansive force, It is believed by some authorities that the explosion
of liquid acetylene at Jersey City was due more to impure carbide used in its production
than anything else. Pure acetylene is not explosive, It requires a mixture of air to
render it so. I have been unable to trace any explosion of acetylene gas generators
to any cause but gross carelessness and ignorance, and in no case have I ever heard
of a spontaneoms explosion of acetylene or a destructive fire being caused by
an acetylene explosion. Vested interests in coal gas, electric light and oil companies
have made the most of the explosions that have taken place to create distrust in the
public mind., They might as well, however, try to roll back the ocean tide or the
flow of the St. Lawrence River as to prevent the developments of this progressive age.
Acetylene has come to stay. We have only touched the edge of the market for it yet.
[ expect to live to see the day when lozomotives and Atlantic liners will be propelled
by steam generated from carbide. The possibilities of our immense water powers,
the development of the electric furnace and by its means the conversion of what we
have hitherto looked upon as waste products will, in the near future, create a wonder-
ful industrial development in Canada, not the least of which will be the manufacture
of Calcium Carbide. The industry is yet in its infancy. It stands to-day in the same
relation to coal ol that coal oil did half a century ago to the tallow candle. I have
probably followed the practical application of acetylene as an illuminant, more closely
than many of you gentlemen have done, and my advice to mining engineers one and
all, is to keep posted on its development, for the product of the electric furnace will
as surely be in the 20th century the Poor man’s light as the product of the petroleum
well has been in the latter half of the 19th century,

THE PrESIDENT—There are, no doubt, some members present who would like
to ask Mr. Holland some questions,

Mr. HoLLAND—I shall be happy to answer any questions to the best of my
1bility

THE PRESIDEN r—Might I ask you what is the danger, if any, in using
wcetylene ?

Mr. HOLLAND—As far as my experience goes there is positively no more
danger in the use of acetylene as an illuminant, when generated in small quantities
in proper apparatus, than there is with any other illuminating element—in fact there
is less danger with it than there is with coal oil.
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THE PRESIDENT—I presume that carbide will be extensively manufactured in
Canada?

Mr. HoLLAND—I' am satisfied that the manufacture of carbide will within a
very short time become one of the important industries of Canada. At present
there is only one factory—that of the Willson Company, at St. Catherines, Ont.
Its capacity is only 3%4 tons per day. In a conversation with Prof. Willson to-day,
at the Russell House, Ottawa, he gave me to understand that he had about con-
cluded arrangements with a number of Ottawa capitalists, owners of large water powers
there, to manufacture under a royalty to his company. In fact one factory has
commenced operations and already has two furnaces in operation turning out carbide.
Other furnaces will be installed as rapidly as possible. The demand for carbide

during the past winter was so great that it could not be supplied, and two-thirds of
the generators installed for house lighting had to be shut down. The carbide famine

existed all over this continent.

Mr. LEwis—Is it not a fact that in the United States there vere several
accidents reported as caused by acetylene explosions ?

Mr., HoLLAND—Yes, that is a fact, but in every instance they were due to
carelessness or the same sort of reckless ignorance that causes accidents with coal oil
by filling lamps while lighted, pouring oil into a cook stove to hasten the getting of
the breakfast, or with coal gas by prospecting for a leaking pipe in a cellar with a
lighted candle. Such accidents will always occur with any lighting element that is
explosive, where ordinary care is not exercised. As I said before, the explosions
that caus¢d such death and destruction of property in Jersey City, were not of
liquefied acetylene, an element so dangerous under all circumstances in its present
stage of development that Professor Willson will not sanction its manufacture in
Canada under his patents.

THE PrESIDENT—Is not acetylene more explosive than oil or ordinary illumi-
nating gas from coal ?

Mr. HoLLAND—I have not found it so in practical use. Professor Lewis, of
London, England, in his interesting experiments, finds that it requires a smaller
quantity of acetylene in a given quantity of air to cause an explosion than it does of
ordinary gas. But acetylene has this advantage. An ordinary Bruy burner of 16
candle-power consumes 7 feet of ordinary illuminating gas per hour.  An acetyl ne
burner of 25 candle-power consumes only half-a-foot of gas per hour. Consequently
if an acetylene gas burner were to remain open for ten hours in an ordinary room
the proportion of gas to air would not make an explosive mixture. You must 2ls0
bear in mind that there is no such thing as spontaneous explosion of low pres.ure
gas. You must have an air mixture and fire or flame to produce it.

THE PresipENT—I would like tc ask Mr, Holland what kind of lamp: he
used in the Calumet mine?
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Mr. HOLLAND—It was a small generator made of galvanized iron, about the
size of an ordinary water pail. It carries a charge of one pound of carbide which
is sufficient to run a 25 candle.power gas jet for five to seven hours, according to the
purity of the carbide and the care used in preventing leaks. The generator is
stationed in the most convenient place in the shaft and the gas is conveyed through
a 3% rubber tube to a short bracket and ell cock and burper that can be stuck any-
where in a crevice in the rock where it will throw the light to the best advantage.
When the holes are driiled and loaded for a blast, the generator and bracket are
taken up out of the shaft until the blasts have been made, and then taken down
again and replaced.

THE PRESIDENT-—Is that the only form in which it has been used under-
ground ?

Mr. HoLLAND —I have not heard of permanent plant being installed in a
mine.  Of course a large generator and regular piping could be put in where 7o
blasting was being done, Acetylene must be burned as an open flame, and could not
be used in coal mines or where explosive gases are developed.

THE PRESIDENT--I asked you that question because to be used successfully
in a mine an acetylene light must be in such a practical form that it can be used in
any part of the shaft or stopes.

Mr. HoLLAND—In that case you could use small hand lamps, such as you see
in bicycle headlights,

THE PRESIDENT—And they are perfectly safe ?

Mr. HOLLAND—Ves, perfectly safe. The quantity of acetylene generated in a
lamp at one time is so small that if it did expiode it would not be as dangerous as a
fire cracker.

Mr. Coste—How do you get your water pressure ?

Mr. HoLLAND—In all these small generators there is a reservoir and regu-
lating value for the water feed,

Mr. CosTe—Not with the small lamp ?

Mr. HOLLAND—Yes, the acetylene lamp is a generator and lamp combined, no
matter in what form you get it. One fact about the acetylene light is its wonderful
diftusive power., Mr. Murphy, engineer on the Pontiac Pacific Railway told me this
winter that the acetylene headlight pierced through fog and falling snow in a way
that no other headlight can.

Mr. ANDREWS—Is there any way of overcoming the disagreeable odor of
acetylene ?

Mr. HoLLAND— :e is no odor from acetylene when it is burning ; the odor
is from escaping gas, and the gas itself is not injurious to health until it is in such
quantity as to displace the air, and then it kills by asphyxiation,

Mr. ANDREWS—Is there any way of preventing the escape of gas when refuse
is taken from the generator, V
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Mr. "HoLrLaND—No, a certain amount of gas will always escape when the gen-
erator is opened, but the smell soon disappears. In some generators the refuse carbide
is drawn off from the bottom like milk of lime. It is called the wet process.

Mr. ANDREWS—In taking the ashes out is there not always some carbide in
them that contains a certain amount < _as that would cause danger from fire ?

Mr. HoLLAND—Not where ordinary precaution is used. Before cleaning out
the refuse, if sufficient water is allowed to enter the generator to decompose the
carbide the ashes wili be damp and and will give up all its gas, and while they will
throw off a strong odor of acetylene there is not sufficient gas left to light with a
match,

Mr. ANDREWS—Mr. Holland has referred to the advantage of being able to

carry carbide with provisions in taking supplies to a mining camp. Does he refer to
carbide in sealed cans or loose ?

Mr. HoLLAND—Carbide must always be carried in air-tigut cans or drums.
Like quick lime it readily absorbs moisture irom the air and slacks, giving off its gas.
The safest place to keep carbide would be alongside a furnace, or in a furnace for
that matrer. It will keep for any length of time in a dry atmosphere.

Mr. ANDREWS—What do you calculate the cost to be of lighting with acetylene?

Mr. HoLLAND—At the present price of carbide, $76 per ton, a 25 c. p. light
costs about half a cent per hour. Of course this varies with the quality of the carbide,
If Prof. Emmerson’s process of utilizing sawdv: as a source of carbon supply isa suc-
cess, carbide of a superior quality can be yroduced and sold at such a low price that
coal cil cannot compete with it in any sense. It is calculated that at Ottawa from
700 to 8oo tons of sawdust are thrown into the river daily from the sawmills. During
the coming season Prof. Emmerson proposes to convert that vast quantity of waste
material into marketable products, one of which is carbon. The carbon is rendered
chemically pure in the process of producing it, and used in connection with a high-
grade lime the carbide made from it is of a superior quality. Prof. Emmerson belicves
that he can make carbide with it that will yield from 8 to g9 cubic feet of gas per
pound, as compared with § feet from carbide made with coke and lime,

THURSDAY MORNING SESSION.
THE PRESIDENT took the chair at 10.30 a.m.
AN IMPROVED METHOD OF FEEDING WATER TO THE STAMP MILL MORTAR.

MR. BERNARD MACDONALD then addressed the members on this subject (see
pp. 54 and 102 of this volume).

THE PRESIDENT—Those of you, gentlemen, who have had anything to do with
milling, especially gold milling, will appreciate Mr. Macdonald’s paper. I wish
simply to say that the device in its present application may be new, but that so long
ago as 1882, I saw practically the same thing in use in a stamp mill in South Caro-
lina. It is not a new device in the sense of the introduction of water below the level
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of the pulp discharge, it having been tried in California (according to Mr. Hobson,)

in quite a number of places,

but the details of it are certainly to my mind new, and I
know that some of the goid

men are anxious to say something about it,

Mg. C. F. ANDREWS—This method of feeding water would certainly facilitate
rapid crushing ; but it would, to some extent, interfere with the complete amalgama-
tion of the gold, I thing that the strong current would indeed clear
part of the ore from around the die ; but, in doing so, it would he likely to carry
through the discharge the light particles of very fine gold before they had remained in
the mortar long enough for amalgamation to take place.

away a great

This, at least, was the con-
clusion at which I arrived after experimenting with this style of feeding water.

A reference to Fig. Mo 1 will show that the pulp in the mortar will have a
tendency to bank up in a ather solid mass under the discharge,
flowing into the mortar near the bottom unde
tion of the arrow #wH

A current of water
r the feed side, and following the direc-

would be likely to wash fine gold immediately from the
bottom of the mortar out through the discharge.

I find it an improvement on this method of bottom water feed, to introduce the
water through six jets from the opposite, or discharge side of the mortar.

These jets
are placed in a wooden chuck-block, about in the

position indicated by the bottom of
the block in Fig, 1. The Jets point downwards between the dies,
water from them flows in almost the

The current of
opposits direction to that indicated by thearrow
and, being deflected in its course by the bottom
and back of the mortar, finally reverses its direction, and flow
charge along the line « F « . »

“H,” downward across the battery,

s out through the dis-

The advantages of this method over that described by Mr. M
the pulp, instead of banking up below the discharge
ing a pocket or receptacle into which the fine g

acDonald are these,
, is here at its lowest point, form-
old may settle, and be retained in
the mortar. Moreover, the mercury, on being introduced into the mortar, will
The current of water, in its course as before
described, conveys directly to the surface of the mercury the fine gold which it may
carry, allowing it to become amalgamated ; instead of sweeping it directly out of the
mortar as was the case when the water was introduced in the manner de
Mr. MacDonald.

gravitate towards this lowest point,

scribed by

In examining the surface of the water where the bottom feed method has been

used, while the stamps were hung up, I have frequently observed small bubbles of air

coming to the surface. I think there is room for considerable
thiese bubbles of air will not attach themselve

doubt as to whether
s to particles of fine gold, causing this
fine gold to float away on the surface. If my meniory serves me rightly, this theory
of air attaching itself to fine gold, and thereby causing a certain portion of the so-

called float-gold, was pretty freely discussed some time ago in the American Institute
of M. E.
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Another disadvantage which I find in connection with bottom-feed, where the
water is introduced as in Fig. 1, is that the current of water makes a V shaped trough
which would be roughly illustrated by using the side of the mortar at *“ E” as one
sic : of the trough, and the line of the arrow *“ H” as the other side ; the material
forming the *“ H” side being composed of such sulphurets and heavy material as
would be contained in the ore. This, as I previously stated, has a tendency to bank
up under the discharge in a rather solid mass. Thus, as it wiil be seen, the lowest
point in the mortar at which the mercury can settle is where the current is flowing
directly against it in such a manner as to lift the mercury, causing too much of it to
be thrown out through the discharge upon the outer plates. The pulp in the bottom
of the mortar, particularly during a run of any duration, is inclined to pack so solidly
below the line v here this up-cast jet of water enters the mortar, as not to be readily
penetrated by the mercury, which will consequently be retained in a solid body in
the trough made by the current till a portion of it has been blown out by the up-cast
jet of water. In my experience with mortars where the water has been fed into the
bottom, I have found that a larger percentage of the heavier portions of the ore has
been retained in the mortar, than has been the case where water has been fed into
the top, This heavier material, such as sulphurets, waste steel, etc., packs more
solidly in the bottom of the mortar, than is the case where a lighter material is re-
tained,

Mr. STUART (Truro)—I have had some experience in this matter myself and I
wish to say a few words as to this new system which we are indebted to Mr. Mac-
Donald for bringing before us. One of the most important matters in connection
with this has not been mentioned in Mr. MacDonald’s paper. As all practical mill
men know, it is a very important thing to introduce just the required amount of
mercury into the battery in order to give us good amalgam. If we use too little, the

fine gold is allowed to escape for want of amalgamation, and if we feed too much it s

thrown out of the battery and passes down over the plates ; whereas, by the method
under discussion, that of introducing the water below the level of the top of the dies,
it has been proved that though an excess of silver is used, no bad results follow, as
the recesses between the dies created by the water jets provides ample room for the
silver to rest. Some few years ago this method was introduced at one of the Waverley
mills by Mr. O’Shaughnessy in rather a crude way compared with that now presented
to us by Mi. MacDonald. On the whole I may say ‘lat the experience of Mr.
O’Shaughnessy of running two batteries side by side cn the same material, one with
this method and the other with the old method of introducing the water was emine!tly
satisfactory. He got about 9o per cent. of his gold in the battery by the old method,
and in the new he got 98 per cent. He obtained in the various tests he mad cat
* least 1 per cent. more gold by the new method.

Mr, MacDoNALD—You do not believe, Mr. Stuart, that it destroys the effec! of
the mortar as an amalgamating machine to have the water injected from below?
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Mr. STUART —There can be no question about it improving it.

Mr. MAcDONALD—In that you do not agree with Mr. Andrews ?

Mr. STuART—I cannot from the experience I have had.

Mr. MAcDoONALD— That is my experience, too. May I ask Mr. Andrews how
the air got into the water ?

Mr. ANDREWS—By various methods. Water contains a certain percentage of
air.  The water, being introduced under pressure below the water line in the mortar,
would liberate a part of this air, which would immediately find its way to the surface
of the water,

Mr. MacDoNALD—I should think, Mr. Andrews, that the water falling over
the top at a distance of three feet would have a far better chance of being aerated
than in flowing through a pipe under good pressure.

Mr. ANDREWS—Possibly ; but there would also be a possibility of the water
liberating the air, and at least there would not be the same percentage of air arising
through the water from the bottom of the mortar. I think that, to a certain extent,
my remarks have been misunderstood by Mr. MacDonald. I do not for a moment
maintain that botton) water feed is not as beneficial to amalgamation as top feed ;
though I cannot deny that it has some disadvantages. The special disadvantage of
Mr. MacDonald’s plan of hottom feed, I have found, as previously stated, to be that
the swift current flowing directly from what is, practically, the lowest point in the
mortar, up to the discharge, sweeps away the fine gold before it becomes thoroughly
amalgamated.

Like Mr. MacDonald, I found that with the bottom feed I obtained a large
percentass of the total collection of amalgam from the inside of the mortar; but I
also found that with the feed-water entering from the discharge side of the mortar,
rather than from the feed side, as is advocated in his paper, a still smaller proportion
of amalgam was deposited upon the outside plates,

Assays of the tailings from the mill in which the water is introduced to the
mortars under the discharge, show that the mill is saving from 95 to 974 per cent. of
the total value of gold contained in the ore; and this in spite of the fact that the
concentrates from these tailings assay at $33 per ton. However, it is apparent that
the percentage of concentrates is small. This result, I should think, would go to
prove that bottom water feed, properly applied, cannot be detrimental to amalgama-
tion,

Mr. MacDoNALD—If the amalgam was got on the outside of the plates it would
be cqually as good ?

Mr. ANDREWS—We prefer to have the amalgam in the mortar, if possible.

Mr. MacDoNALD—Unless your assays prove to the contrary it really made no
diffcrence if it was found on the outside plates.

Mr. ANDREWS—Tlicre is always a chance when the amalgam gets on the outside
plaies that it may be swept away with the pulp, It may be a small lot at a time
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which might not show in the assays, as it might not happen to go at the time the
samples were taken.

Mr. MacDoNALD—There would be danger of the inside plates scouring and
the amalgam coming through the screens and being washed off the plates.

Mr. ANDREWS—Since I have introduced the bottom feed under the discharge,
I find that I have less amalgam on either inside or outside plates, and find nearly
the entire lot between the bases of the dies

THr PRESIDENT (communicated)—Having been absent from the room during
this discussion I would like to say that one or two points of interest have been
omitted. In the first place the agitation of the pulp in the stamp mortar under ordi-
nary conditions (that of stamps dropping from 9§ to 100 drops a minute) is such that
water fed over the top of the mortar is very thoroughly mixed and agitated with the
crushed rock before it escapes through the screen, and I think that the “‘ short cut ”
of the water along the line I. G. is theoretical rather than actual . the settling effect
of the clear water thus introduced on top of the pulp is minimized, »nd possibly
entirely absent, by reasan of this churning action of the stamps.

I have alluded at the opening of this discussion to the fact that a similar device
was in operation in North Carolina some sixteen years ago ; the eftect in the parti-
cular case then noted, as also in those cases where it has been tried in California, was
to wash away the finer particles of the pulp from the side of the mortar on which the
water was introduced and to produce a corresponding increase of wear on that side of
the dies. This was accentuated to such a degree that the dies had frequently to be
changed or turned about to prevent an oblique blow of the shoe which is the frequent
cause of fracturing stamp stems. While admitting that theoretically the introduction
of water below the level of the top of the die may be advantageous it would appear
that the chicf result in practice is the washing away of the fine material from the back
of the mortar and the deposition of the heavier parts of such fine material in the front
part of the mortar. In the case of Nova Scotia ores one would expect to find a con-
centration of arsenopyrite and the other metallic sulphurets just along and below the
screen ; I would like to ask Mr. MacDonald if this has not been observed. Mr,
MacDonald says—*‘ the effect of the inflowing water is to wash away all the fine
material, leaving in these spaces only the coarser grains of ore.”

As regards the influence of this device upon amalgamation I may say that my
information regarding the results of the Waverley mill does not agree with the state-
ment made by Mr. Stuart. In correspondence with both of the amalgamators at that
mill I have learned that the experiments on being continued for some length of time
were not satisfactory, one paragraph reading—*‘I do not think we got any more
amalgam in the mortar than we did without the jets, nor is the mortar cleancd up
any more easily.” There was also a good deal of difficulty at Waverley in kceping

the jets opeu, one or more would get blocked with sand so that water had to he fed

from the top to insure the proper constituency of the pulp going over the ilates.
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Another point in this connection is that in order to dispense with teeding in the *vater
at the top of the mortar the water coming through the jets would have to have suffi-
cient force not only to prevent them being choked up with with sand but to furnish a
sufficient quantity to properly thin the pulp, in which case one might run against the
opposite horn of the dilemma by feeding in too much water and thereby making moze

or less of a scouring action, thereby causing the loss of the fine gold alluded to by
Mr. Andrews.

While this device is worthy of investigation there are many reasons why it should
be adopted with caution by the mill man 3 where the slimes of the containeq sulphur-
ets carry high values its introduction may be advisable but in the case of ores where

the contained sulphurets are of low grade it would be questionable whether the device
would pay for itself,

I must plead, being old-fashioned, in entertaining a dislike to creating any possible
iperture in a mortar below the level of the discharge. Every such opening is a
weakness and unless the counterbalancing results are clearly greater the safe way is
to leave the mortars in‘act ; the introduction of these bore holes at the rear of the
mortar is weakening theoretically, although practically it may not be sufficient to
affect the life of the mortar.

GoLD MEDAL FOR STUDENTS.

Mr. BELL, the Secretary, announced, that as last year, :. gold medal would be
offered for competition among Canadian mining students for the best original paper
contributed to the Transactions of the Institute during the current year.

The object of this competition was to encourage < bservation and original work, *
particularly during their summer vacation. Last year the award had been made to
Mr. Percy Butler, a graduate of McGill, now with the Guggenheim Smelting Co. at
Perth Amboy, N.J. (Applause.)

DESCRIPTION OF THE SULTANA QUARTZ LODE AND THE SINKING OF THE
BURLEY SHAFT ON BALD INDIAN Bay.

Mr. J. BURLEY SMITH, of Winnipeg, presented his paper on the above subject
(reproduced on page 87 of this volume),

Dr. G. M. DawsoN (who occupied the Chair.)—~We are all interested in the
sinking of this shaft, under somewhat unusual circumstances, and I dare say there are
several here who would like to ask questions about it,

Mr. ANDREWS.—Mr. Smith spoke of the borings there as testing the lead.
Were these tests made to find out whether the lead continued there, or the value of
the lead ?

Mr. BURLEY SMITH.—To find whether the lode continued there.

Mr. ANDREWS.—Would that be of any value for assaying ?

Mr. BURLEY SKITH.—They were all assayed.
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Mr. ANDREWS.—I have no experience in that line and I was thinking of trying
it myself. Would you corsider it valuable at all as an indication of the value of the
lead ?

Mg. BURLEY SMITH.=If you get a sufficient number of borings, I should think
it would be. The same applies to the sampling of these borings as to sampling in the
pigs and copper. The greater number of borings you have the more likely you are
to arrive at the correct estimate of the value of the ore.

Mr. ANDREWS,—Could you give any idea as to the cost of sinking these
borings ?

Mr. BURLEY SMiTH.-—The cost of most of these borings was a little increased
on account of the ice there. They had to be put down from the surface of the ice
and as the weather there often goes to forty degrees below zero we had trouble with
the freezing of the motor.  All through the grouud is very hard there and it cost us
about $3.55 per foot on the average.

Mr. ANDREWS.—There was no veiy deep boring.

Mr. BURLEY SMITH.-~No; the deepest boring was a trial bore of 300 feet to
test the ground generally.

Mr. CostE.—I have heard that my name was mentioned in connection with this
matter, and that a remark was made about a report I made on that district in 1883,
and I understand Mr. Smith has stated that I condemned the district.

Mr. BURLEY SMITH.—Oh no.

M.. CosTE.—As I understand it, you stated in this paper that I said in my
report there was no gold in that particular mine.

Mr. BURLEY SMITH.—Your report so stated with regard to the quartz as not
being auriferous.

Mr. CosTE.—Well, 1 have the report here and it will speak for itself as regards
that. I may say that the report was written before we had the result of the assays
and before they were made, but I will now quote from the report in order that there
may be no misunderstanding about it :—

¢ This vein, called the Sultana lead, is about 3o feet wide. Itsstrike is 70, and
its dip south at an angle of 72°; the quartz is yellowish, hard, and devoid of minerals,
i do not think it is auriferous. It rezppears 500 or 600 feet to the east on another

bay of Indian Bay ; and also a quarter of a mile to the west, on the Island dircctly
west of Quarry Island. In the foot wall of this quartz vein at 12 feet or thercalhouts
is another little vein with softer and whiter quartz, which is auriferous and contains

mispickel, iron—pyrites and galena—probably argentiferous. The thickness ol this
little vein varies from 6 in. to 1 ft. The gneiss at the foot wall of this secon vein,
and between the two veins, is also changed into hornblende schist.

¢ ¢ Pine Portage Mine ’ (shaft vein), ten miles south-east of Rat Portage, Lake
of the Woods.
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*“A dark greenish schistose rock, intersected by numerous seams of caléite and
containing a good deal of iron pyrites. The sample which consisted of a single
fragment weighed two pounds nine ounces. Assays showed it to contain :—

+sess Trace.
“WENver.... .. 0°I17 ounces to the ton of 2,000 1bs,

*“Pine Portage Mine’ (shaft vein), one mile from the bottom of Pine Portage
Bay, Lake of the Woods.

A greyish translucent quartz, associated with a little coarse crystalline calcite and
containing, in parts, a trifling amount of iron-pyrites, weight of sample, a single
fragment, one pound one ounce. It was found to contain :—

9.916 ounces to the ton of 2,200 lbs.
i1 T 15.371 ¢ e “ s

*“ Maiden Island—small island ihree quarters of a mile east of Heenan Point,
Lake of the Woods.

“‘The sample consisted of three fragments —the first a greyish, translucent quartz,
associated with a small quantity of greyish green chloritic mineral, in parts coated
ferric hydrate and containing here and there a little copper pyrites—the second a
fragment of quartz much stained with ferric hydrate, contained in parts a little copper
pyrites—the third, a soft greyish-green schistose rock, associated with a little quartz,
it was in parts coated with ferric hydrate, and contained here and there a little copper
pyrites, weight of sample two pounds fifteen ounces. It was found to contain :—

““Gold -+ -+ 1.225 ounces to the ton of 2,000 Ibs,

“ “ [ “

‘“ Sultana lead (little vein), east shore of Indian Bay, eight to ten miles south-east
of Rat Portage, Lake of the Woods.

‘“ A very fine greyish white quartzite, holding here and there, a few specks of
pyrrhotite and iron pyrites. The sample, a single fragment, weighed two pounds nine
ounces. It was found to contain ;—

0.992 ounce to the ton of 2,000 Ibs,

“ ‘“ ““ ‘e

** Sultana lead (big vein), east shore of Indian Bay, eight to ten miles south-east
of Rat Portage, Lake of the Woods.

A greyish sub translucent quartz, in parts coated with ferric hydrate. The
sample, a single fragment, weighed two pounds one ounce.

‘“ “Keewatin mine,” west vein, eight to ten miles south-east of Rat Portage, Lake
of the Woods.

‘“ A white quartz, in parts very much honeycombed, the cavities at one time
most likely contained iron pyrites, which has been removed by weatherir ¢ ; it was,
herc and there, stained with ferric hydrate, and contained a little iron pyrites ; minute
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specks of native gold were observed adhering to the walls of some of the cavities.
The sample, a single fragment, weighed one pound three ounces. Assays showed it
to contain :—

9.917 ounces to the ton of 2,000 lbs.
Silver .. e i #

Mr. Smith will therefore see that I only mentioned one as not being auriferous, and
that was proven afterwards by the assay.

Mr. BURLEY SMITH—I qualified that in my paper. I stated that the actual
boring tests made lately at this particular place had shown that the quartz is not
auriferous or contains the smallest trace of gold. Opposite the Crown reef there is a
vein of about 14 feet wide which yielded a spleadid mass of quartz and has really fine
walls. I imagine you alluded to that, because it is patent you must have seen it. [
must say at the same time that I feel myself very much indebted to Mr. Coste's report
because it was owing to that report I first got the idea of following that lode up. I
was pointed out to me by a man named Jake Hennessy. I trust Mr. Coste does not
think that I cast any reflection on his report, because, on the contrary, I am much
indebted to it.

Mr. CosTE—Far from this district not being rich in gold, I think it is quite the
contrary. Although in 1883 there was very little work done, still there was enough
to show, and the assays proved, that some of the veins were very rich in gold. For
instance, one of the places that was open about a mile or so on the other side of the

little peninsula—the Pine Portage mine—the vein was about 70 feet wide, with very
P g )

little iron pyrites or any other mineral, and you could not see any gold in i, yet when
it came to taking samples of the white quartz the assay has proved by analyses 12.77;
another oue assayed 9.68 ; another assayed 9.91 ; showing that some of the veins in
the Pine Poitage mine were very rich. Also in the Keewatin mine, one assay gave
4 95 ounces, another 9.91 ounces. My report cannot be said to condemn that district,
but on the contrary it shows that some of the veins are very rich.

Mr. BURLEY SMITH —Your report was the best I read on the sulject, and it led
me to further exploration on that lode. With regard to that position, where the quartz
re-appeared on the island, we got assays there quite 6 ounces. We have sunk a shaft
slightly beyond that place and the lode was 25 feet wide, and there is gold visible.

Mr. CosTE—I think it is a most promising district. Some of the veins are very
strong, well defined, and quite rich.

Mr. INGALL—I am glad Mr. Coste is here today, because I know that on several
occasions allusion has been made to this report. People do not seem to have read it
carefully or understood about the assays being published in another part of the volume
separate from the report. It is well that Mr. Coste has made an explanation so as t0
clear up mistakes. I have heard it said that Mr. Coste stated there was no gold in
the Sultana veins, whereas is was another vein altogether to which he alluded.
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Mr. BurLry SMITH—Anyone who reads the whole of Mr. Coste’s report will
see that he states that very clearly. There was not sufficient work done at that time
to show up, but he mentioned many veins where there was gold. At that time jt
would be impossible for any one to judge by appearances.

Mr. CosTE—Even then my report went to show that the district was rich, and
the assays proved it afterwards,

Mr. MacDoNALD—I wou'd like to ask whether that large body of auriferous
quartz occurs at a vein paralleling the auriferous vein or as an isolated body,

Mr. SMITH—It is a vein parallel with it and over jt. They are really lenses.

Mr. MACDONALD—Vertical ?

Mr. BurLEy SMITH—They have the general dip of the other lenses.

Dr. DAwsoN—TIt seems to me the most singular thing about that whole district
is that it should have been opened up more than I5 years ago and reported on and
known to be auriferous, and a good deal of excitement started about that time and it
dropped through for years and years and has only been taken up again quite lately,
It appears to have arisen entirely from the work having fallen in the first instance
into the hands of people who are not versed in that sort of business and who made it
purely a speculative matter, As far as I can make out that was the whole trouble at

first, and only for that these mines might have been producing for the last fifteen
years,

Mr. INGALL—It must be remembered, however, that there was (iif‘licul[y as to

the title of these lands and a dispute as to whether they belonged to Manitoba or
Ontario.,

Mr. BURLEY SMiTH— That had an important influence in delaying their devel-
opment. For instance, it was not known who could give the title to the Sultana
Island, and it was only recently that the owner obtained his patent from the Ontario
Government, The Ophir mine was opened by the John Taylor Company, and it was
partly because of a disputed ownership, and also the prior timber limit rights of Mr,
John Mather, and others, which caused the mine to be closed down. That mine will
open some day and will, I believe, be one of the richest mines in the world,

Mr. INGALL—Was there not some difficulty also with the Indian Department ?

Mr. BURLEY SMITH—The Indian Department at that time gave only such a
Patent as they were able to give. They did not guarantee it was a valid patent, but
it was taken as being the best we could get.

Mr. LATIMER—Sixteen years ago I spent some time in the neighborhood and
examined the locations and I can say that the great difficulty in connection with the
development of that country was that a sufficient satisfactory title could not be ob-
tined. The Sultana vein showed little gold, €XCept on one side, at that time ; we
wuld get only from $1.00 to $3.00, except on one side, where it was very rich, I
fecommended it at the time, and when they commenced to develop it they found the
litle was not satisfactory and they were afraid to make an investment. The title was

16
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a great difficulty, and then there was also a little want of confidence and want of
capital.

Mr. BURLEY SMITH—Mr. A. W. Froser, of Ottawa, who is present, is fully
cognizant of all the legal difficulties of this case, and as the question has a strong
bearing on the development of that district, I trust he will state the facts to the
meeting.

Mr. A. W. Fraser—A difficulty regarding the title arose in the first instance
because this was disputed territory. The Dominion issued patents toa portion of the
island for the Sultana mine 2nd also for three locations called the *¢ Ophir Property.”
When the litigation between the Province of Ontario and the Dominion was decided
in favor of the Province, it was then claimed that the Indian Reserve on the main land
included Sultana Island, and that the Dominion had power to deal with the island as
forming part of the reserve. In the precious metals case the Privy Council decided
that the precious metals are vested in the Province. There are a number of cases
dealing with these \uestions which are fully summarized in the very able judgment of
Mr. Justice Rose, in the case of “Caldwell 2. Fraser,” and the judgment of Mr. Justice
Rose was confirmed by the divisional court. This case sustained the title granted by
the Province to the defendant, and from this time forward I expect there will be no
further difficulty about titles. Regarding the Indian reserves, as I understand it,
the Province has to confirm the reserves set apart by the Dominion before they be-
come actual reserves, but this has not yet been done. So far as the precious metals
are concerned, the authorities have decided that the Province only has the power to
deal with them, and if the patents are granted of the mining rights it carries with it
the right to work the mines. Even should it be held that Sultana Island formed
part of the Indian Reserve, the Indians having surrendered their title the Province
has full power to deal with the minerals.

Tue PRESIDENT—With all due respect to the men from Ontario who may be
here, I have never seen so many examples of bad management in the same terntory
as I have seen in the Province of Ontario. How much that has to do with ret rding
the progress of the country, perhaps I am not posted enough to say, but I «
that when you put men who are accustomed to hew timber, to hew rock, you !
mistake. The great trouble that has been in Ontario that they seem to thinl
blacksmith can make boots and shioes for people to wear. They have had a
management there which has been, to put it very mildly, thoroughly ignoran
subject of mines. Of course there are exceptions, and I make exceptions in
of several men. Iu June or July last I was in the Rat Portage country and I
formed that of all the number of stamps in the Lake of the Woods district, only three
were running, viz : Regina, Mikado and Sultana. I know from my own exjerience
of twenty years, in several districts, that for every one property that is intri: sically

poor, and is a failure, there are at least a dozen good ones that are turned down

simply because of incompetent management. I think the failure of the Lake of the
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Woods country to produce more bullion than has been produced during the last three
or four years is due chiefly to the bad management which has prevailed, and not to
the poverty of the country,

M:. INGALL—Apart from the question of mismanagement that question of dis-
puted title is very important it seems to me. No matter what representations may be
made about a property, the first question asked youin New York or London when
you go for capital is why have you not worked the district? It is all very fine to tell
us about the district, but why was it not worked ? Consequently it is of great impor-
tance that it should be known that this district was not worked because of the dis.
puted title. The gold district of Beauce, in Quebec, has not been worked so well as
it ought to have been for the reasons that the titles were not perfect and the people
gave up in despair,

Mr. BURLEY SMITH—It is undoubtedly true that there has been mismanage-
ment of mines, but it must be remembered that mismzm:lguncnl always occurs in
developing new fields of industry, and it occurs especially in mining because of the
class of men who go into prospecting. Men who prospect are not supposed to he
good mine managers, and it is only after the mines become developed that really good
management is necessary.

Mr. B. T. A. BeL, Secretary —While admitting that the question of title had
been a great factor in keeping back the development of the Lake of the Woods, that
Was a thing of the past, and hardly explained why the whole gold production of
Ontario did not, so far, exceed $300,000 per annum, Hundreds of companies had
been incorporated in Ontario during the past three years ostensibly to carry on
mining, but I am afraid the disposition has been to speculate in undeveloped lands

['to gamble in ten cent stocks rather than to produce bullion.  In that new
itry there naturally had been ignorance in mining practice and costly mistakes
been made, but it was gratifying to observe of late substantial indications of

progress and the gold output, not only of the Lake of the Woods, but of the Seine,
other sections of the Province would be considerably increased this year., The

: of gold mining in Ontario, and for that matter of other portions of the
Dominion nearer home, was that our people had yet to realize that mining was a
business, requiring skill and experience and €conomy, and to be successful must be

managed on the same lines as other industrial undertakings,

A NEW DEVICE FOR THAWING DyNaMiITE,

Ir. DANIEL Swmith, Kingston, exhibited a patented device for thawing
lynaite which his company, the Ontario Powder Works, has recently had on the
market,  The idea is that of a miniature boiler, and consists of a series of horizontal
lbes of galvanized iron, fixed in a Square water tight box of similar material ; so

at, when the dynamite cartridges (fifty at a time) are placed in the tubes, horizon-

ally, :nd not on end, and the box filled with water at about 115 to 125 degrees
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Fah. each cartridge is gompletely surrounded by the water, being thus warmed
safely, uniformly and quickly to the temperature most suitable for use with the best
results. This method of thawing dynamite, laying on the flat in tubes surrounded
by water, and not on their end, is safe, and much more effective than any other and
1 advise its use. Some may think I attach too much importance to thawing dyna-
mite. I would say, thus far you have escaped damage by thawing before a fire,
around a blacksmith’s forge, or in the leg of your boot. You may the very next
time pass over the danger line and be torn to atoms. Dynamite freezes ten or eleven
degrees sooner than water, and is practically unexplodable by ordinary means, and
every winter in this country brings a fresh crop of accidents while attempting to
thaw it in an improper way. A very safe plan outside of our thawing box, on large
work, is to have a frost proof room with means of keeping it heated to 70 or 80
degrees and have the dynamite placed around on shelves laying down flat, and not
standing on end where it can thaw slowly through and through and about summer
heat maintained. '

The session thereafter adjourned.

THURSDAY AFTERNOON SESSION.
The President took the Chair at three o’clock.
Mr. J. W. Evans presented his paper describing some work done on #The
Gold Bearing Sands of the Vermillion River ” (reproduced on p. 105).

Tur GoLD MEASURES OF NOVA SCOTIA AND DEEP MINING.

Mr. E. R. FARIBAULT, C.E., of the Geological Survey, next presenlcd a paper
on this subject (reproduced on p. 119).

THE PRESIDENT—MTr. Faribault is well and favorably known to most of the mem-
bers of the Institute, and especially to the gentlemen from Nova Scotia, in which
Province he has spent eighteen years in mapping out the gold fields. You will agree
with me gentlemen, that this paper is one of the most valuable which will be rec rded
in our transactions. I may say further, that considering that the Geological Survey
of Canada is primarily an economic Survery, there is no department of its work which
will give better results to the tax payers of Canada than that which is being done by
its agents in the Province of Nova Scotia. I have a desire to discuss this paper as I
spent ten years in the development of some of Nova Scotia’s gold properties, bt I
give place to the many gentlemen who are present and who have equal or better
experience than I have in that Province. I first of all would like to hear from the
distinguished Director of the Geological Survey who, although he has earned more
fame in calling Western Canada to the attention of the public, has of late years done
the Eastern part of the Dominion no little service in proclaiming its similarity with
the very famous Bendigo fields of Australia.

Dr. G. M. DawsoN—I have great pleasure in endorsing what the President has
said, particularly with regard to the work of the author of this paper on Ui very
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complex subject which he has been studying in connection with the gold fields of
Nova Scotia. It is most pleasing to find that his calculations are all coming out in
a clear and easily understood way ; you might almost say with mathematical precision.
I dare say some day some one will attempt to work out equations with regard to the
relation of the folds and domes. I will leave practical mining men to deal with this
question. I appreciate the remarks of the President on this particular phase of the
work of the Geological Survey, and I will leave him to call upon those who are
practically familiar with the region,

Tu7 PRESIDENT—I shall call upon a gentleman who has had experience in the
gold fields of Nova Scotia second to no man. I mean Mr. G. W. Stuart, the Mayor
of the town of Truro, who is with us to-day, and who may be said to be one of the
pioaeers of the Nova Scotia gold mining industry.

Mr. StuART—Mr. Chairman and Gentlemen,—I am a practical man and 1
regret very much I have not the ability to place these questions before you with that
eloquence for which your worthy President is noted. I must first say that Nova
Scotia owes the Geological Department of the Dominion of Canada a debt of grati-
tude for sending a gentleman like Mr. Faribault to that Province, and Nova Scotia
will never be able to repay Mr. Faribault for the work he has accomplished. T trust
that the Government will see their way clear to have Mr. Faribault remain in Nova
Scotia, so as to bring to a completion the work he has commenced. In order to
appreciate Mr. Faribault’s work and the manner in which he does it you have to be
with him and follow him in the field ; a more indefatigable worker I have never seen.
It would, perhaps be useless for me to go over the whole ground of the gold industry
in Nova Scotia with you this afternoon, and it will no doubt, be more interesting if I
read to you a few excerpts from an article which I contributed to the last number of
the CANADIAN MINING REVIEW.

[After reading the article in question and dwelling on the marked progress in
mining and milling practice, notable of recent years in Nova Scotia, and the satis-
factory increase in its gold production, Mr. Stuart said ;]

You will see, gentlemen, from these statistics, that we are beginning to learn
something about mining in Nova Scotia, although I am bound to say we are yet far
behind the methods adopted in some other countries. For instance, in the last rzport
of John Hayes Hammond on South Africa, he reports an average sinking in what they
call their deeps between three and four thousand feet. The average sinking per
month for each shaft is from 150 to 260 feet, whereas, we have never yet succeeded in
getting a degth of over 80 feet per month in Nova Scotia. I do not know what you
have been able to do in Quebec and Ontario, but I fancy you have not beaten the
Nova Scotians very much. When you come to contrast the difference between So
feet per month and that of from 150 to 260 feet per month in South Africa and that
chiefly done by native labor, you will see that we have yet a good deal to learn.
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Tue PresiDENT—The excitement of recent years, so far as mining in Canada
is concerned, has been confined to British Columbia and portions of Western Ontario
and as Mr. Stuart has said Nova Scotia has suffered somewhat by reason of that.
Mr. Faribault made reference to the Dufferin mine, or the Salmon River mine, and we
have with us to-day the manager of that mine, Mr. Bernard Macdonald, an American
citizen whose experience has been, not in Canada, but Montana and the Western
States, where they are supposed to be very active and abreast of the times. We
should be obliged to Mr. Macdonald if he woule. give us his experience in Nova
Scotia.

Mr. MACDONALD—My experience in Nova Scotia has extended over a period
of only about a year and I am perhaps not competent to pass judgment after such a
short acquaintance with the Province. As to the rapidity in mining I know that the
Nova Scotians cannot compete in speed with the people of the West. My
experience goes to show that there is no means of making that speed and progre
which Mr. Stuart has stated they make in South Africa. I assume that South Africa
is like Australia and all the western places, British Columbia included, where th
work Sunday as well as Monday in mining work, and that is not so in Nova Scol
so far as I am aware. For my part I would as soon stop a ship in mid-ocean to r
her over Sunday as to stop a mine or mill. I think this will answer to some extent
for the slowness of the progress in Nova Scotia, but it certainly does not give the full
reason.

Tur PRESIDENT—We have with us our youngest, but not least experienc
member, Mr. Andrews, and we would like to hear from him. He was formerly

manager of the Richardson mine of which you have heard Mr. Faribault speak.

Mr. ANDREWS—I was quite interested in Mr. Faribault’s comparison betweer
the leads in Bendigo and the leads in Nova Scotia, especially with regard to their
development in depth, and it was rather surprising to me to find that our leads «
pare so favorably with them. My limited experience has principally been
connection with some of the large bodies of ore in Nova Scotia, and particulaily
with those coming in close proximity to the anticlinal formation. T bave wat
Mr. Faribault explain all the:e formations and I find that his conclusions coincides
almost exactly with my own experience. For instance at the Richardson min
the time of the discovery of that reef, the anticlinal formation was not much ¢

accepted theory. The lead was first discovered on the south dip, and it

developed by tunnelling eastward. The tunnel following the lead curved grad

northward, and then to the westward, forming a horseshoe, proving that the -cin
was on the eastern pitch of a dome. One reason why at that place we were en d
to obtain our quartz so cheaply was on account of the location of our shaft house,
which whs eventually located at the turn, there already being a shaft dipping 1 7€
southeast ; and, after some expensive work, there were three shafts sunk on thc urn

of the anticlinal, all of which came to the surface at one big shaft house, so th
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the rock was handled at the one place. The proper way to develop such a district,
would be, as Mr. Faribault suggests, to sink a perpendicular shaft on the antichize
through the lead or belt and carry it deeper to other saddle reefs lying one beneath
the other in the same fold. I know there are a great many people who are under
the impression that mining operations in Australia are confined to one lead, whereas,
as a matter of fact, the larger mines have extended their operations in depth to a
number of leads ; but after all then, the large and numerous saddle-reefs and veins,
which have been worked to such great depths in Australia, would be but one-twentieth
as extensive as those likely to be met with in depth in the Nova Scotia formation,
This fact in regard to mining in Nova Scotia: is a matter of great encouragement,
[ for one, though not born a Nova Scotian, but one who has spent a great deal of
time there, believe that Mr. Faribault is deserving of a great deal of thanks for the
work he has done in that Province.

Mr. FARIBAULT—Mr. Andrews has just brought out a very interesting fact. In

Bendigo the saddle-reef veins seldom extend more than 50 or 100 feet below the cap,

while in Nova Scotia veins have been worked 700 feet in depth, and theoretically

they should be about twenty times as extensive as in Bendigo, giving an extreme
limit of 1,000 or 2,000 feet. There has been a tendency in Nova Scotia, on account
of the great extent of the veins, to confine the developments to individual veins,
while in Bendigo the limited extent of the veins has led to development by means of
perpendicular shafts and cross-cuts, new saddle veins being thus opened up one under
nother to depths of over 3,000 feet.

Mr. STUART—In proof of what Mr. Faribault has said I may mention that in
the district of Goldenville there has not been over 400 feet of cross-cutting done in
the whole district.

Mr. FAriBAULT—That is a noteworthy statement. Nova Scotia has had too
few mining engineers capable of understanding the complex nature of the quartz de-
posits, and to this cause may be attributed most of the failures and the slow progress
made by gold mining in the province.

Dr. LEDOUX—IF there are very few good mining engineers in Nova Scotia, it
occurs to me that the most of the good ones must be here to-day, for I have listened
with the greatest of interest to these pape.= and I have been specially interested in
the paper of Mr. Faribanlt. I am one of those who took occasion to complain of the
fact the United States geological survey is constantly publishing very learned geolo-
gical treatises and nothing very practical for the miner. I have recently been in
Montana on which the United States survey has recently published a pamphlet, but
that pamphlet is full of technical and geological terms, and it contains nothing as
prictical for the miner as this paper of Mr. Faribault. There is nothing in the
Usited States work which the practical mining engineer could take hold of with a
vi-w of prospecting and getting a good return. I believe that Mr, Faribault’s paper
is ;oing to make a record, and that it will be of immense value not only to this par-
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ticular district, but to many others where, in all probability, the same vein formation
occurs. Might I ask whether the granites ever show in gold at all—or in other
words, were the veins which have followed these fissures segregated close to the
granites ?

Mr. FARIBAULT—Some of the districts, like Forest Hill, Mooseland, Country
Harbour and Cochran Hill, are in close proximity to granite masses, but most of them
are at some distance from them. At Forest Hill and Country Harbour I have
observed granite dykes and veins cutting quartz veins which were worked, showing
conclusively that the granite intrusion is later than the segregation of the auriferous
quartz veins, and has not affected the richness of the veins in any way whatever.

Mr. StuarT—At Forest Hill, near the shore of a lake, granite dykes were found
to run parallel with quartz veins and in several places it is shown very clearly and
conclusively that the granite is of later origin than the gold formation, because
of the fact that in several places where tongues of granite have shot out from the
main body, they have either carried a section of the gold formation with them, or, in
some instances, parted the formation only, the intrusion is quite apparent.

Dr. F. D. AbaMs—Mr. Faribault’s paper ewbodies one of the best pieces of
work which the geological survey of Canada has ever produced, and the survey is to
be congratulated in having upon its staff men, who like Mr. Faribault, possesses the
ability and perseverance required to unravel such complicated geological problems as
those presented by the region under discussion. The director of the survey is also to
be congratulated in that notwithstanding the various calls made upon the time of his
staff, he has been able to keep Mr. Faribault at work in this region for several years,
and has thus made it possible for him to carry out the work in the detail necessary to
achieve such valuable results. Studies such as this show the enormous and direct
practical value of accurate and detailed geological work in any ore-bearing region,
as indicating in the first place where the ore is to be found, and in the second place
how it may be most economically mined. The resemblance of the Nova Scotia gold
field to that of Bendigo, as described by Rickard and others, is most remarkable.
In both fields we have an ancient series of sandstone and shales in both cases thesime
anticlinal folds with the transverse pitches, and in both cases an association of the
ore-bearing rocks with granite intrusions. The fact, pointed out by Mr. Faribault,
that the structure of the Nova Scotian field is on a larger scale than that of Bendigo,
the anticlinal axes being further apart, the saddles larger and the ‘‘ legs " longer, is
a fact which must be a source of satisfaction to the fortunate possessors of cliims
situated on the domes of the Nova Scotian folds. The origin of the gold isin b th
cases a question of much interest, and the presence of great masses of intrusive gronite
in each case, would seem to point to the heated waters which always accompauy or
are given off by such masses on cooling as the source of the precious metal. It is
evident from Mr. Faribault’s map that the whole gold field in Nova Scotia is vnder-
lain at no very great depth by granite, so that if this rock be the ultimate source of




Gold Measures of Nova Scotia and Deep Mining. 249

the gold, there should be an abundance of the latter. The question, however, is one
which can only be decided by close observation and study of the veins and their re-
lation to the surrounding rocks and it is hoped that with the progress of deep mining
in the district, additional light may be thrown upon this very interesting and impor-
tant subject.

Mr. B. T. A. BELL—This very excellent paper of Mr. Faribault’s reminds
me of the splendid service, he and other members of the Staff of our Canadian
Geological Survey are rendering the country, and that the occasion is appropriate to
express our appreciation as mine owners and mining engineers of their work. It is
deplorable to think that gentlemen who possess their skill and ability and high
technical training and whose investigations and reports are so valuable to the develop-
ment of the mineral wealth of the country are so poorly and inadequately recognized
by the Government. The appropriation made by the Dominion Government
annually to this work is altogether insufficient to meet the growing necessities of the
country and it is not surprising, therefore, to find, from year to year, many of the best
men leaving the service for more remur ~rative professional work. Going no further
than this room, I notice my old friend, Mr. Coste, at one time in charge of the
Division of Mineral Statistics, who has since become rich in practical work done in
our natural gas territory. Dr. Lawson, Mr. J. B. Tyrrell, Mr. W. A. Carlyle and
many others have resigned and now occupy positions yielding them salaries more in
keeping with their high professional attainments. We ought, as an Institute, to
impress upon the Government not only the necessity of maintaining the Survey in a
proper state of efficiency by paying its officers better salaries, but the imperative need
of more suitable quarters to house the magnificent collections of the Survey, worth
many millions of dollars. The present building, besides being altogether too small,
is unsafe and may tumble about the ears of the staff at any time. With respect to
the gold mining industry of Nova Scotia my views are too well known to require
repetition. I can only reiterate what I have said many times before at these meet-
ings, that the gold measures of that Province will amply repay investigation. The
returns last year showing a gold production of over $600,000 on an invested capital of
about half a million dollars must be considered distinctly creditable. One can readily
realize what results may be expected when adequate capital is invested under com-
petent and skilful administration.  Until last year, when the Montreal-London Com-
pany started work on the Dufferin, comparatively little foreign capital had found its
way into the Province, but the results from that enterprise under the skilful adminis-
tration of my friend Mr. MacDonald, may be relied upon to give a fillip to mining
enterprises in the Province.

Mr. INGALL—It seems to me that Nova Scotia gold mining can stand a very
large investment of capital which will develop it into a much larger industry, If it
does so, it will be very gratifying to me to have the statistics put together so as not
to have B. C. have the heavy end of the log.
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THe PRESIDENT—We should like to hear from Dr. Jas. Douglas, for, if I am
not very much mistaken, he has seen one or more gold districts in Nova Scotia.

Dr. DonGLAs—My knowledge of gold mining in Nova Scotia is so perfunctory
that I cannot form a conclusion with regard to it. This paper of Mr. Faribault’s
puts a new face upon the whole question. It will encourage those who have invested
money in Nova Scotia and who have been discouraged by the work they have done
to extend their operations. It has determined me to point out to my friends the
high and better hopes they ought to have, if they would only put back a little of the
money they have already taken out.

THE PRESIDENT—We have still to hear from Mr, Coste, who was formerly con
nected with the Geological Survey, and who is now a distinguished mining engineer,

Mr. CosTE—I have listened to the paper of my friend Mr. Faribault with the
greatest interest, especially as it points out a condition in Nova Scotia, which is some
what different from the general conditions that exist in the districts of British Columbia
and Western Ontario. In these districts you have veins and you follow your veins
always the same between the two walls. It was only by very careful work that it

could be brought out in such a clear manner as it has been brought out by Mr.

Faribault. I believe, like Dr. Ledoux, that this will be a record paper, that it will

tend not only to the fame of the Geological Survey, but to the reputation of our
Institute to have such papers in our Transactions.

THE PRESIDENT—I shall allude to one point which Mr. Faribault made and I
think it is an important one. Mr. Faribault alluded to the similarity between the
Silurian rocks in Nova Scotia and those of Quebec which underly the alluvial gravels
of Beauce Cuunty. After experience in both sections of the Dominion,
think that the effect of the geological work which Mr. Faribault has bee
doing in Nova Scotia will very materially aid that search for the gold vein
in Quebec which has been illusive hitherto. We know there is gold in th
gravels, but we do not know there is paying gold in the quartz which occur
under precisely similar conditions. This part of the paper ought to be vern
valuable to those in Quebec. Reference has been made to sinking to determii
whether these saddles really do occur in Nova Scotia. In 1891 I was in charge of
property in Nova Scotia in which I had an opportunity given me by my directors
sinking an experimental shaft to determine the question. Unfortunately I was only
allowed to go 253 feet. 'We commenced on the anticlinal axes, but in sinking thu!
shaft we opened nine different veins which never came to the surface. As to the
auriferc us qualities each of them showed a value, but out of the nine there were on!
two considered sufficiently rich to constitute milling ores. This is apart from t!
question ; but there has been for the last eight years a decisive conviction that wh
I did in 250 feet could be done in 2,530 feet in proportion. Another feature whi
must.be remembered is the very high quality of the Nova Scotian gold. Mr. Stuai
gave you some figures as to the number of tons crushed and the number of ounces
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gold, but I fancy many in the audience do a0t know that an ounce of Nova Scotia
smelted gold rarely runs below $19.50, while an ounce of Yukon gold averages from
$14.00 to $16.00, and in Grass Valley, Cal., $16.00 is a high price for an ounce of
gold. When you have an ounce of Nova Scotia gold you have an article that is
worth two dollars more than an ounce of any other gold in the world, except that of
Victoria, Australia, The session then adjourned.

THURSDAY EVENING.
EXHIBITION OF LANTERN PROJECTIONS.

The evening session was entirely taken up by lantern projections, Dr. George M.
Dawson exhibiting a large number of : ides showing prominent mining works in
Canada, from Nova Scotia in the Tast to British Columbia in the West. He was
followed by Mr. A. C. McCallum, whe evhibited a number of diagrams illustrating
his paper on the Designing of Metallurgical Machinery. Mr. James F. Lewis, of
the Canadian Rand Drill Co., terminai . e session by exhibiting a magnificent

series of views showing the work done in constructing the celebrated Chicago

Drainage Canal.
FRIDAY MORNING SESSION.

The President took the Chair at 10 a.m. After a number of new members had
een elected, the Secretary read a petition respecting the Yukon Mining Regulations
which had been forwarded by the Incorporated London Chamber of Mines and after
having been considered by the Council of the Institute, had been referred to this
neeting for action,

THE SECRETARY—I do not think any action we may take respecting this ques-
tion of royalty will affect in any way the decision of the government in the matter.
Che Hon. Minister of the Interior, had ewphatically stated that he would not make
ny rebate of the royalty. Every mining 1. . in the country would sympathise with
he efforts of the Yukon miners to have the royalty reduced or repealed, but nothing
would be done by the Government at present.

Mr. STEVENSON—It is a qu stion of policy with the Government.

Mr. FERGIE—It is a question that we should not interfere with at all.

THE PRESIDENT—In view of what the Secretary has stated as to the expression
f sentiment on the part of Hon. Clifford H. Sifton, perhaps it is as well that this

ymmunication should be laid on the table.

Mr. Stevenson moved, seconded by Mr. Fergie that the resolution be laid on
the table.

ELECTION OF OFFICERS AND COUNCIL, 1899.

Mr. Jas. F. Lewis, on behalf of the scrutineers, reported that 83 votes had been
cast, two ballots being rejected, with the following results :
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President :

Mr. John Hardman, S.B., Consulting Mining Engineer, Montreal, Que.
Vice- Presidents :

Dr. George M. Dawson, C.M.G., Director Geological Survey of Canada, Ottawa.

Mr. W, A. Carlyle, M.E., General Manager PBritish-America Corporation,
Limited, Rossland, B.C.

Mr. Hiram Donkin, C.E., General Manager Dominion Coal Company, Glace
Bay, C.B.

Mr. George E. Drummond, Canada Iron Furnace Co., Montreal, Que.

Secretary :

Mr. B. T. A. Bell, Editor CANADIAN MiNING REVIEW, Ottawa.

Treasurer :
Mr. A. W. Stevenson, C.A., Montreal, Qus,
' Council :

Mr. S. S. Fowler, S.B., M.E., London & B.C. Gold Fields, Limited, Nelson.

Mr. John B. Hobson, M.E., Consolidated Cariboo Hydraulic Mining Co.,
Quesnelle Forks, B.C.

Mr. Elliot T. Galt, Alberta Railway & Coal Co., Lethbridge, N.W.T.

Mr. Robert R. Hedley, Metallurgist, Hall Mines Limited, Nelson, B.C.

Mr. Archibald Blue, Director of Mines, Toronto, Ont.

Mr. James McArthur, Metallurgist Canadian Copper Co., Ltd., Sudbury, Ont,

Mr. Eugene Coste, M. E., Provincial Natural Gas & Fuel Co., Limited,
Toronto, Ont.

Mr. Charles Brent, M.E., Rat Portage, Ont.

Mr. George R. Smith, M. L. A., Bell's Asbestos Co., Limited, Thetford
Mines, Que.

Mr. J. Obalski, M. E., Inspector of Mines for Quebec, Quebec.

Dr. Frank D. Adams, McGill University, Montreal.

Mr. R. T. Hopper, Anglo-Canadian Asbestos Co., Montreal.

Mr. Wilbur L. Libbey, Brookfield Mining Co., North Brookfield, N.S.

Mr. Clarence Dimock, Wentworth Gypsum Co., Windsor, N.S.

Mr. C. A. Meissner, Londonderry, N.S.

Mr. J. R. Cowans, Cumberland Railway & Coal Co., Springhill, N.S.

GOVERNOR-GENERAL AND PREMIER BECOME PATRONS.

THE SECRETARY intimated that His Excellency Lord Minto, Governor-
General, and the Right Hon. Sir Wilfred Laurier, M.P., had graciously consentc to
become patrons of the Institute. (Applause.)
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AN EXECUTIVE COMMITTEE,

Mr. GeorGe E. DRruMMOND suggested the addition of two names to the
Library Committee to work in conjunction with the Council. It has been found
difficult sometimes to get a quorum of the Council together. He therefore moved
that such an Executive Committee be appointed, to consist of Mr., H. A. Budden,
Mr. H. W. DeCourtenay, Mr. Stevenson Brown and Mr, Meredith, together with the
officers and Council ex officio.

Mi. LEwis seconded and the committee was appointed.

Messrs. S. J. Simpson and J. J. Riley were elected auditors,

CANADIAN MINING AND METALLURGICAL EXHIBITION.

Mr. B. T. A, BELL suggested that it would be desirable at an early date to
consider the advisability of holding a first class Canadian Mining and Metallurgical
Exhibition in Canada, preferably in Montreal, where suitable accommodation could
now be obtained. Such an exhibition would be a laborious undertaking and could
only be successfully carried into effect by the co-operation of the Federal and
and Provincial Governments. Other countries are showing the world what they
produce and are advertising their natural wealth and in another year or two Canada
would be in a position to make an exhibition that would be an eye-opener to outside
capitalists. The year succeeding the Paris Exhibition would be a favorable time to
hold it.

Mr. SNYDER—I thoroughly approve of the suggestion made by Mr. Bell and I
believe the Canadian Mining Institute should take the matter up enthusiastically,

Mr. BELL—I would move that this meeting endorse my suggestion and recom-
mend to refer it to the Council for future consideration. Carried.

THE GEOLOGICAL SURVEY.,

Mr. B. T. A. BELL again referred to the small grant given to the Geological
Survey by the Government and the wholly inadequate remuneration paid to its
officers.

Mr. A. W. STEVENSON—I am sure that we all heartily approve of the sugges-
tion made by Mr. Bell and in order to put it in practical shape I move, seconded by
J. Burley Smith, the following resolution : ** That the Canadian Mining Institute
herewith places on record its appreciation of the services rendered to the mining
interests of Canada by the work of the Geological Survey, and would urge on the

Government the necessity of giving further financial support to that Department,
with a view to the increase of its work in the mining districts,

““ The Institute views with regret the various losses sustained by the Geological
Survey of late years, in the resignation of so many of the experienced members of its
technical staff, and would urge that steps be taken to give remuneration more in
kecping with the professional standing and valuable services rendered by these
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—
gentlemen, so that it may be possible for the future to permanently retain theiy
services and thus ensure a continuance of the valuable work already done.”

The motion was adopted unanimously,

Mr. J. BURLEY SMITH—Let us hope that when the Hon. the Minister of the
Interior collects his revenue from the Yukon royalty he will devote a portion of it to
increasing the salaries of the staff of the Survey.,

The following were appointed a deputation to present the resolution to the
Minister of the Interior i—Messrs, G. E. Drummond, Eugene Coste, A. W, Frase
and Lt.-Col. Wright,

INCREASED EFFICIENCY OF PROVINCIAL MINING BuRrEAUS,

Mr. W. H. GALLAGHER, Vancouver, suggested that a resolution be passed em

powering the Council to communicate with the executive in the various Provinces

with a view of securing more attention from the Provincial Governments to minin:
interests,

Mr. ANDREWS —I do not know how this suggestion would work in the other
Provinces, but so far as Nova Scotia was concerned it would accomplish nothing.
Our local Society in that Province is now keeping the Government up to its utmost
capacity and any further work in the lines indicated might do harm.,

Mr. FERGIE—I can endorse what Mr. Andrews hassaid. We have been drivi {
the Provincial Government of Nova Scotia pretty hard for some years and they are
beginning to think that we are pushing them a little too tight,

Mr. GALAGHER—If the Nova Scotia Government is doing its work the local
Committee would not require to act. The present Government of British Columbi
has advertised throughout the Province for suggestions as to mining regulations, not
only from the Mining Associations; but from anybody who wishes to offer then
Whilst I am willing that the Provincial Association should take the initiative, yet

T

think that they should be backed up by the influence of this Institute,

Mr. OBALSKI—Any suggestion made to the Quebec Government by this Institu
will, I am sure, be well considered. I do not see any objection to the local associ:
tions making suggestions to the Provincial Governments to improve the p.oficien:
of the Bureau of Mines,

Mr. ANDREWS—If a motion could be passed without interfering with the N
Scotia Government I can see no objection to it. Our local Society in Nova Scot
has been before the Government very frequently. We have some matters now unc
the consideration of the Government and I do not think they would be expedited |
any outside interference,

Mr. FERGIE—I do not want to see any outside matter brought before the loc
Government of Nova Scotia at the present time or otherwise we might get less th

We expect.
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Mr. CosTE—The money spent by both the Dominion and local Governments in
connection with mining has been so far thoroughly inadequate. The local Society
might push the matter in any Province where it considered it necessary to do so.

The CHAIRMAN—I am of opinion that these matters should be left to the dis-
cretion of the Council of the Institute.

Mr. BeLL—The question as to the publication of mining statistics is a vital one,
As a matter of fact no uniform standard exists for making out these statistics, The
Geological Survey and the Provinces of Ontario, Quebec and British Columbia make
up their statistics to the end of the calendar year ; Nova Scotia makes them up to the
3oth of September, its fiscal year, and the Trade and Navigation Report gives figures
up to the 30th of June, the Dominion Government fiscal year. It is impossible now
to arrive at any fairly correct idea of the aggregate value of our mineral products,

Mr. GALLAGHER—My object was to pass a resolution to instruct the Council of
the different Provinces to take all these matters into consideration.

Mr. DRUMMOND moved the following resolution, which was adopted :

¢ Resolved, That the Council of the Institute be authorised to instruct its Exec-
utive in the various Provinces to take whatever steps may be necessary to impress
upon the Provincial Governments the necessity of maintaining their Mining Bureau
in a high state of efficiency and the desirability of adopting a more uniform standard
of compiling mining statistics,

Civir. ENGINEER’S BiILL,

Mr. B. T. A. BELL—MTr. Snyder has handed me a copy of a Bill concerning
Civil Engineers, being promoted by the Canadian Society of Civil Engineers, which
will come up at the present session of the Legislature of Ontario. As many of the
members would recolleet, Bills promoted by the same Society had been successfully
opposed by the Federated Canadian Mining Institute in Quebec and in Nova Scotia,
inasmuch as if enacted they would infringe on the rights and practice of the mining
engineer and mine manager. While the present Bill, unlike its predecessors, omitted
mining in its definition of a civil engineer, it was still open to serious objection, as
would be seen from paragraph (), which read :

““(d) The expression “civil engineer,’ means any one who acts or practises as
n engineer in advising on, in making measurements for, or in laying out, designing
r supervising the construction of canals, aqueducts, drains, harbors, docks, light-
houses, river improvements, dykes, dams, railways, bridges, power plants, water
works, sewerage works and all hydraulic, municipal, sanitary, electrical, mechanical
or other engineering works, when the estimated cost of such work exceeds one thou-
sand dollars.”

That clause, if made law, would compel every mining engineer and mine manager
in Ontario to become a member of the Canadian Society of Civil Engineers. After
it became law every young man seeking to practice as a mechanical or electrical engi-
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neer, irrespective of his practice or his technical training, would be compelles 1o pass
an examination provided by this Society. Mine managers would also be debarred
from constructing any electric, mechanical or hydraulic plant at their works when the
cost exceeded $1,000, and they would be compelled to employ in such work the
services of a member of the Canadian Society of Civil Engineers. The Bill was an
impertinent intrusion upon the rights of the mining engineer and mine manager and
should be vigorously opposed by the Institute. (Applause.)

Mr. ANDREWS —Would that Bill prevent a person who is managing a mine from
constructing a dam ?

Mr. SNYDER—I believe it would. I think he would have to join the Canadian
Society of Civil Engineers in order to keep out of the police court and be fined $50.

The PrESIDENT—I have been informed that this is just a preliminary attempt to
pass a similar act in all the Provinces. A mining engineer is a mining engineer pure
and simple and he is not an hydraulic engineer or a sanitary engineer or the thousand
and one things enumerated in this Bill. I trust this Institute will take action to defeat
the purposes of this Bill in so, far as it relates to mining engineers.

Mr. BELL moved that the Council of the Institute be authorized to take immed

iate action with a view to having the objectionable clause expunged from the Bill.

Mr. CosTE—I have great pleasure in seconding the motion,

Mr. SNYDER—While mining engineering is unquestionably a profession of itself,
yet there is an immense amount of civil engineering in connection with it. In my
own line, which isa mixture of mining and mechanical englneering, I have to do
with the mechanical side fully as much as with the mining side, so that I would sug-
gest that Mr. Bell’s motion be changed so as to include any kind of engineer. \Ve
don’t want to be forced into any kind of societies in order to make a living.

Mr. ANDREWS—This is the third year we have had to fight this Bill in our Local
Legislatures, and if we have to go on fighting this thing every year would it not be
better to compromise with these people and let them have their own way if they let
us alone.

Mr. BELL—We fought them last year to a standstlil, and I believe we will beat
them again.

Mr. FRASER—This Bill undoubtedly contemplates including mining engineers
within its scope.

Mr. FerGiIE—When it came before the Nova Scotia Legislature the clause
referring to mining engineers was struck out.

Mr. OBALSKI—In the Quebec Legislature the word *‘ mining ” was struck out
in the English version of the Bill, but through a clerical error it was not struck fron
the French version, and so the Government is intrcducing a Bill this session to reme ly
that defect.

Mr. BELL—Was there an Act passed in British Columbia ?

Mr. GALLAGHER—They tried to, but they never got it before the House.

The following amended motion was then passed unanimously :
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“That the Institute authorize the Council to take whatever steps it may deem
necessary to defeat the object of this Bill in so far as it effects or relates to mining
interests,”

After a vote of thanks to the President the session adjourned.
FRIDAY AFTERNOON SESSION.

The members re-assembled at three o’clock.
The following papers were read :-—
““Test of a Two Stage Compressor ” by Mr. John Preston, Montreal.

““ Notes on the West Kootenay Ore Bodies ” by Mr. R. W, Brock, Geological
Survey,

“ On Some Peculiarities of the Ore Bodies of West Kootenay, B.C ” by Mr.
J. D. Sword, Rossland, B.C.

““ Palaeontology in its Relation to Mining ” by Dr. H. M, Ami, Ottawa.
A CANADIAN MINT.,

Mr. W. H. GaLLAGHER (Vancouver, B.C.) moved, seconded by Mr, J. D,
SWORD (Rossland, B.C.) the following resolution : Whereas the Establishment of a
mint in Canada would be a great benefit commercially and otherwise. Be it resolved :
That the President and Secretary present a memorial on behalf of the Institute urging
upon the Dominion Government the desirability of establishing a mint in British
Columbia at the earliest possible opportunity,

Mr. BELL—This is a most important question open to a good deal of discussion
and it is unfortunate that it has been brought up so late in the day. So much can be
said on both sides of the question that it would not be fair to the Institute to commit
itself to this resolution without a full considerztion of the question,

Mr. GALLAGHER—I am willing to adopt that suggestion but for the benefit of
the members present I would like to say that we in Western Canada consider that a
Canadian mint is an absolute necessity. The fact that there is $15,000,000 or more,
of Canadian gold sent to the American mints annually should be at least a sufficient
inducement to the members of this Institute who reside in the Eastern Provinces and
especially in Montreal and Toronto to support such a resolution. As well as being
mining men I presume we are more or less commercial men, at least I am, and I can
say that the sending of this bullion to San Francisco results in a great deal of business
being done there and robs our own country of its legitimate trade, Living in Van-
couver, as I do, I know that millions of gold were sent to American cities last year
and that a great trade was done with these American cities - consequence. Our
Provincial Government is doing all it can in this direction. The Boards of Trade
and other institutions on the Coast, have passed a similar resolution. I feel confident
that it is high time that we had a Canadian mint.

Mr. BELL—This is a commercial question and any resolution of the kind

at this late stage of our meetings would open up a large field for discussion. The
resolution should be left with the Council,

17
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Mr. Costr—Is not the Bank of Commerce going to keep some of the gold in
Canada? I understand they have established agencies at Skagway and Dawson.

Mr. GALLAGHER—Yes ; but they have no way of refining the gold.

Mr. CosTE—Yes ; but if it is kept in bullion I do not think it can be said it
goes to the United States.

Mr. Gallagher having agreed to the Secretary’s suggestion the discussion ceased.

The meeting then adjourned.
ANNUAL DINNER.

At eight o’clock over 100 members and their friends sat down to dinner in the
Ladies Ordinary, Windsor Hotel, Mr. John Hardman, S.B., presiding. The Ilon,
W. S. Fielding, M.P., Finance Minister, who is an Honorary Member, and Mr.
H. M. Whitney, President of the Dominion Coal Company, occupied seats at the
head of the tabler The dinner was an unqualified success in every sense.

The toast list was a short one, including ** The Queen,” *‘ The President of the
United States,” *“ Our Mineral Interests ” aund *“ Our Guests,” all the speeches being
conspicuous by their brevity, no one exceeding the time limit of five minutes. Songs
and recitations of which an exceedingly generous programme had been arranged by
the committee, were then in order, the members enjoying themselves hugely until
midnight. Dr. Drummond, the well known author of ‘* The Habitant,” contributed
a number of selections from his writings which were greatly enjoyed. All the vocal
and instrumental numbers were above the average, and the choruses were joined in
very heartily, Mr. James D. Sword, as usual, adding greatly to the enjoyment with
his songs and banjo accompaniments.




COUNCIL MEETING.

i MONTREAL, 61H APRIL, 1899.

A meeting of the Council and Library Committee was held in the Library of the
Institute, Windsor Hotel, Montreal, on Thursday eve, ing, 6th April. The President
took the chair at 8, 3C p.m. Present :—Messrs. Hardman, Adams, Stevenson, Bell,
Stevenson-Brown, Hopper, Meredith and DeCourtenay.

The Secretary presented the minutes of Council Meeting held on the 28th of
February, and these, on motion, were confirmed.

CiviL ENGINEERS' BiLL.

The Secretary reported that in accordance with resolution of Annual Meeting,
he had, in conjunction with Mr, Coste, appeared before the Legal Committee of the
Ontario Legislature in opposition to the Bill respecting Civil Engineers, promoted by

the Canadian Society of Civil Engineers, and that the Bill had been given the twelve
months’ *“ hoist,”

GEOT0GICAL SURVEY RESOLUTION AND ANNUAL GRANT,

The Secretary reported that the resolution adopted at the Annual Meeting re-
§  specting the Geological and Natural History Survey of Canada had been forwarded
to the Hon. the Minister of the Interior. He also reported having made formal
8 application to the Hon. the Finance Minister for a renewal of the grant to the Institute,

PUBLICATION OF Papkgrs IN THE CANADIAN MINING REVIEW,

The President read a letter under date of 14th March from Mr. Lionel H.
Shirley, Montreal, pointing out that papers read at the meetings of the Institute in
1898 had been published in the CANADIAN MINING REVIEW prior to their publica-
tion in the Journal of the Institute, M. Shirley also called attention to the pub-
lication of advance proof copies of several papers in the same publication of February,
1899, some of which contained statements which could not be substantiated. He
complained that the publication of these papers before discussion was detrimental to
the interests of the Institute,

The Secretary in reply explained that he had followed a precedent established by
the Provincial organizations for many years. The publication of the papers in the
REVIEW was beneficial inasmuch as it gave publicity to their proceedings and was
conducive to more liberal discussion. Mr. Shirley’s statement that proofs of papers
had appeared in the REvIEW before having been received by the members was incor-
rect. . The papers were sent out to members with the second notices two weeks in
advance of the Annual Meeting, whereas the REVIEW was published in Ottawa on
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the 28th of February and could not have been delivered to any of the members before
the 1st of March, the date of the Annual Meeting. His reference to Paragraph IX.
of the Constitution was also inaccurate, as it only had reference to the power vested
in the Council with respect to publication in the Journal of the Institute. The point
raised by Mr. Shirley as to whether it was advisable to publish their transactions
solely in the Journal of the Institute was worthy of consideration.

The President explained that the 1;ublicity given to their papers 1nd proceedings
was one of the grounds upon which they had based their application for the Dominion
grant.

Dr. Adams pointed out that the advance proof copies to which Mr. Shirley re-
ferred had been sent to members distinctly marked *“ Subject to Revision,” with a
request for discussion.

The sense of the meeting being favorable to the widest publicity being given to
the papers and proceedings of the Institute, the Secretary was authorized to so com-
municate with Mr. Shirley in acknowledging his letter.

BriTisH COLUMBIA EXCURSION.

The Secretary reported having had an interview with Mr. McNicoll, General
Passenger Agent of the Canadian Pacific Railway, with respect to the proposed ex-
cursion of the members to British Columbia. Mr. McNicoll had expressed his desire
to co-operate with the Institute on the most favorable termsand he promised to quote
the lowest possible rate for transportation, sleepers and dining cars as soon as he had
an opportunity of conferring with Mr. Shaughnessy on his return from England.

The President read letters from Messrs. S. S. Fowler, Nelson ; R. R. Hedley,
Nelson ; Wm. Blakemore, Fernie, and Mr. Elliott Galt, Lethbridge, discussing vari
ious details concerning the excursion.

After some discussion the President, Secretary and Mr. Meredith were appointed
to confer further with Mr. McNicoll.

GRANT TO LIBRARY.

On motion the sum of two hundred dollars was voted for the immediate necessi-
ties of the Library.

The Secretary was authorized to purchase the volumes of the American Institute
of Mining Engineers necessary to complete the sett of these publications in the
Library.

The President was authorised to purchase an additional book-case.

The Library Committee was authorized to bind such volumes of exchanges and
periodicals as were complete for the purpose.

RENEWAL OF LIBRARY LEASE.

The President was authorized to renew the lease of the Library premises for
another year 0 the same terms.




Council Meeting.

NeEw MEMBER.

Mr. Walter Ross, Rat Portage, was proposed by Mr. J. Burley Smith, seconded
by Mr. R. G. Leckie, nominated for membership,

DINNER DEFICIT.

Mr. Robert Meredith, Secretary of the Dinner vommittee, reported a deficit of
$72.55 in the receipts of the annual dinner.

On motinn the Treasurer was authorised to pay the amount.

A vote of thanks was passed to the Dinner Committee,

After arranging for a meeting of the Library Committee to be held on Saturday
afternoon, the 8th instant, at 5 o’clock, the Council adjourned until Saturday evening,
15th instant, at 8 o’clock.
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MEETING OF LOCAL EXECUTIVE
COMMITTEL.

MONTREAL, 6TH MAY, 1899,

A meeting of the Local Executive was held in the Library of the Insti
tute, in the Windsor Hotel, Montreal, on Saturday, May 6th, at 8 p.m.

Present—The President, the Treasurer, R. Meredith, J. S. Brown, H. W
DeCourtenay.

A letter from Mr. McNicoll to the Secretary, giving information and
rates concerning the proposed British Columbia meeting was read by the
President, and the itinerary suggested by Mr. McNicoll was discussed and
modified, and it was resolved that the itinerary as modified should be sub
mitted to Mr. McNicoll { r his approval on Monday, the 8th May, by the
President, The meeting was adjourned subject to the call of the President
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MEETING OF COUNCIL,

MoNTREAL, S1H JUNE, 1899,

Present :—Dr, F, D. Adams, R, ¢ i Hopper, J. Obalski, B, TR Bell,
and (hy Proxy) Jas. McArthur and Clarence Dimock.

The Se(‘r(-t:n‘y read the notice convening the meeting : also a letter from
Messrs, Gemmill & May, Barristers, Ottawa, concerning the legal status of
the Executive Committee appointed at the annual general meeting : also
letters from Mr. A. Blue and Mr, C, A. Meissner, regretting inability to be
present and signifying their approval of the resolutions to be submitted at
the meeting as noted in the memo., of business in the circular notice., After
some discussion, it was resolved to submit the following letter to the mem-
bers of Council, and embody it in {he Minutes :—

Montreal June Sth, 18gq.
We, the undersigned members of the Council of the Canadian Mining
Institute, having heen regularly called together and being in doubt as to
whether we form a duly constituted quorum, two members being represented
by proxy, and having agreed upon the following resolutions, desire hereby
to submit them to the Judgment and appruval of the Council as g whole :
Resolved —That the Council does not deem it desirable to extend the
administration of the affairs and business of the Institute beyond that pro-
vided in the Constitution and By-laws,

BY-LAWS ¥oRr THE CoNpucr oF ¢rE MEETINGS AND BUSINESS or TR
CouNcir, AND “Thy LIBRARY AND Locar,
EXEcuTIVE CoMMITTER, "

L. Resolved,—That ““ The Library,and Iocal Executive Committee * shal]
be a sub-committee of the Council to transact whatever business may be
necessary for the maintenance and equipment of the Library and Reading
Room, and such matters of a local character as may be referred to it from
time to time., The Library and Iocal Executive Committee shall, through
the Secretary, report to the Council all appropriations for expenditure upon
the Library, and all business transacted by it shall he subject to the direction
ind approval of the Council,

2. Notice shall be mailed by the Secretary to each member not less than

two weeks in advance of the date upon which it is proposed to hold a meet-
ing of Council,
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3. Members unable to be present in'person at meetings of the Council
may record their votes upon any question, or upon any matter of business of
which advice has been given in the notice convening the meeting, by sending
to the Secretary, or other officer of the Institute, the following form of proxy
duly attested : —

Province of
being a member of the Council of the Canadian Mining Institute, do hereby
nominate, constitute and appoint—(here give name of President, Secretary
or other member of Council) to vote for me on my behalf at the meeting of
Council convened for , being (here state whether favorable
or opposed ) to the questions and business enumerated on the notice of the
meeting.
B. C. MEETINGS AND EXCURSION.

The Secretary having presented the report on behalf of the Committee
appointed at the Annual General Meeting to arrange for the Excursion to
British Columbia, it is resolved that all future arrangements in connection
with the matter be left in the hands of the President, Treasurer and Secretary,

GRANT TO THE SECRETARY'S OFFICE,

Resolved, that the Council recommend, if in the opinion of the Treasurer
the funds of the Institute will allow of it, that the grant to the Secretary’s
office for the ensuing year be increased to the sum of Six Hundred Dollars
($600.00.)

(Signed) FRANK D. ADAMS, Chairman.
R. T. HOPPUR,
J. OBALSKI,
B. T. A. BELL, Secretary,
JAMES MCARTHUR (by proxy).
CLARENCE Dimock (by proxy).
Approved, A. BLUE,
L CHAS. BRENT,
L C. A. MEISSNER.

e S. S. FOWLER.

Approved (excepting resolution| !
relating to voting by proxy) | GEORGK R. SMITH.

The meeting adjourned at eleven o’clock.
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LIST OF M EMBERS
AT 1st JULY, 1899.

N\/\,\,\,\\,\,-\N\/\;\/\/\_WV

PATRONS.

His Excellency Lord Minto, Governor-General.
Right Hon. Sir Wilfrid Laurier, M.P,, etc.

HONORARY MEMBERS.

Birkinbine, john, Mining Lngineer,
Past President American Institute of Mining Engineers,
Philadelphia.

Fielding, Hon, W, S, M:P.,
Minister of Finance, Ottawa.
Selwyn, Dr., AR.C, C.M.G,,

Late Director of the Geological Survey of Canada,
Vancouver, B.C.

MEMBERS,

Adams, Captain Robert C., Mine Owner,

45 Metcalfe Street, Montreal.
Adams, Dr. Frank D., Geologist,

McGill University, Montreal.
Aldridge, W. H., Mining Engineer,

General Manager, Trail Smelting Works, Trail, B.C.
\llan, Alex. B,, Lronmaster,

7 Langside Crescent, Campside, Glasgow, Scotland.
Allan, W. A., Mine Owner,

Victoria Chambers, Ottawa, Ont.

\mi, Dr. H M. PLalacontologist.
Geological Survey, Ottawa.
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Andrews, C. F., Mining Engineer,
Isaac’s Harbor, N.S.
Archambault, Victor E.,
7 Vitre Street, Montreal.

Bacon, F., Jron Merchant,
377 St. Paul St., Montreal.

Bacon, T. P., Secretary-Treasurer, New Rockland Slate Co.,
377 St. Paul St., Montreal.

Baker, H. C., Ba.Sc., Mine Superintendent,
Rossland, B.C.

Bartlett, Edmund T., Mining Broker,
31 Imperial Building, Montreal, Que

Beebe, James C.,
Mine Centre, Ont.

Belcourt, N. A,, Q.C., M.P., Mine Owner,
Central Chambers, Ottawa, Ont.

Bell, B. 'I. A., Editor Canadian Mining Review,
Ottawa, Ont.

Bell, Dr. Robert, Field Geologist,
Assistant Director, Geological Survey of Canada, Ottawa,

Bell, John W., Demonstrator in Mining Engineering, McGill University,
“Cragholm,” Westmount, Que.
Blackburn, R. L., Mine Owner,
Ottawa, Ont.
Blakemore, William, Mining Engineer,
General Manager, Crow’s Nest Pass Coal Co., Limited,
Fernie, B.C.

Blue, Archibald,
Director of Mines for the Province of Ontario, Toronto.

Blue, John, Civil and Mining Engineer,
Eustis Mining Co, Eustis, Que.




Members.
Boas, Feodor,
Managing Director, Asbestos and Asbestic, Limited,
Danville, Que.
Bodwell, E. V.,
Victoria, B.C,

Bonner, W. T., Meckanical Engineer,
The Babcock & Wilcox Co., Limited, Montreal,

Boss, J. E., Mine 1Aanager,
Spokane, Wash,

Bowen, Cecil, Crvi/ LEngineer,

Cobourg, Ontario.
Braden, Wm,, S B., Mining Engineer,

Helena, Montana.
Brainerd, Dwight,

Hamilton Powder Co., Montreal.
Breidenbach, T., Mine Manager,

Sirdar Mine, Rat Portage, Ont.
Brelich, Henry, Mining Lngineer,

Nelson, B.C.
Brent, Chas., Mining Engineer,

Rat Portage, Ont.
Brock, R. W,, Geologist,

Geological Survey of Canada, Ottawa.
Brown, D. A,

Bell’s Asbestos Co., 77 Pearl St., Boston, Mass,
Brown, J. Stevenson,

Box 153, Montreal

Brown, T., Assayer,
Nelson, B.C.

Bruce, R. Randolph, B.Sc, 6%
Windermere, East Kootenay, B.C.
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Bucke, M.A., Mining Engineer,
Box. 1IV., Kaslo, B.C.
Budden, H. A., Mine Owner,
New York Life B'd’g, Montreal.
Burchell, J. T., Colliery Proprietor,
New Campbelltown, Cape Breton

Campbell, Geo. H., Mine Owner,
72 Spadina Road, Toronto, Ont.

Carlyle, W. A., Mining Engineer,
British America Corporation, Limited, Rossland, B.C.

Carpenter, C. B. K.,
Manager, Petroleum Oil Trust, 1.td,

Gaspé, Que.

Carrel, Frank, Daily Telegraph,
Quebec, Que.

Carriere, C. H., Mechanical Engineer,

Levis, Que.

Carry, H. E. C, Crvil and Mining Lngineer,
Barkerville, B.C.

Chambers, R. E , Mining Engincer,

Bell Island, Conception Bay, Newfoundland.

Champion, Jas., Civil and Mining Engineer,
Barkerville, B.C.

Chewitt, J. H., Civil and Mining Lngineer,
87 York Street, Toronto, Ont.

Christie, C. J., Mining Engineer,

Portland, Oregon.

Cirkel, F., Mining Engineer,
Greenwood, B.C.

Clarke, Roy H., Mining Engineer,
Box 258, Rossland, B.C.
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Clough, C. F,,
Spokane, Washington.,

Colby, Hon, C, C., Mine Owner,
Stanstead, Que,

Colquhoun, A, I Mining Lngineer,

Savonas, B.C.
Cooper, James, A7ine Owner,

James Cooper Manfg. Co., Limited, Montreal,
Coste, Eugene, Mining Lngineer,

34 Madison Avenue, Toronto,
Cowans, J. R., Mechanicar Lngineer,

General Manager, Cumberland Ry and Coal Co., Springhill, N.S.
Cowie, F. w y Civil Lngineer,

Department Public Works, Ottawa,
Cox, E. Strachan, Mining Broker,

Toronto, Ont.
Crawford, J. D., Mine Owner,

Wcstmount, W. Montreal,
Croasdnilc, H. E,

General Manager, Hal) Mines, Limited, Nelson, B.C,
Curran, Neil McLeod, Mine Manager,

North Star Mining Co., Limited, Fort Steele, B.C.
Davys, M. S.,

Superintendent, Hall_I\;’ines, Limited., Nelson, B.C,
Dawson, Dr, George M., C.M.G, etc.,

Director, Geological Survey of Canada, Ottawa,
Deacon, T, R., Civil Lngineer,

Rat Portage, Ont.

l)eCourtenay, H. w,
476 St. Paul Street, Montrea]

Denis, Theo, i Mining Lngineer,
Geological Survey, Ottawa, Ont,
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Dick, Alexander,
Rossland, B.C,

Dimock, Clarence, Mine Qwner,

Wentworth Gypsum Co., Windsor, Nova Scotia.
Dingman, A. W.,

50 Wellington Street W., Toronto.
Domwille, Lt.-Col.,, M.P.,

St. John, N.B.
Donald, J. T.,, M.A,, Assayer,

112 St. Francois Xavier Streer, Montreal.
Donkin, Hiram, Civil Engineer,

General Manager, Dominion Coal Co., Glace Bay, C.B.
Douglas, Dr. James, Metallurgist,

99 John St., New York.
Douglas, Lord Sholto, Mine Owner,

Sault Ste. Marie, Ont.
Drummond, G. E.

Managing Director, Canada Iron Furnace Co., Montreal.
Drummond, Hon. George A.,

New Rockland Slate Co., Montreal.
Drummond, John J., Mining Engineer,

Canada Iron Furnace Co., Radnor Forges, Que.
Drummond, Thos. J.,

Montreal Car Wheel Co., Montreal.

Drury, H. A,,
Imperial Oil Co., St. John, N.B.

Eustis, W. E. C., Mine Owner,
Eustis Mining Co., Box 2412, Boston.

Evans, John W., Civil and Mining Engineer,
Sudbury, Ont.

Fergie, Chas., Mining Engineer,
Managing Director, Intercolonial Coal Co., Westville, N.S.
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Flaherty, R., Mine Manager,

Rat Portage, Ont.
Fleck, A. W., Mine Owner.

Canada Atlantic Ry., Ottawa, Ont.

Foley, James,

Managing Director, Petroleum Oil Trust, Limited,
New York Life B'd’g, Montreal
Fowler, S. S,, Mining Lingineer,
New Gold Fields of B.C., Nelson, B.C.
I'raser, Graham,
Nova Scotia Steel Co., Limited, New Glasgow, N.S.
Fraser, A. W., Barrister,
Ottawa, Ont,
Gage, W. J., Mining Engineer,
Hotel Cadillac, New York.
Gallagher, W. H., Mine Owner,
Vancouver, B.C.
Galt, Elliot T,
Managing Director, Alberta Railway and Coal Co.,
Lethbridge, N.W.T.
Gaylord, F. B., Zron Manufacturer,
Deseronto, Ont,
Gilman, E. W., Mechanical Lingineer,
Canadian Rand Drill Co., Montreal, Que.
(ioodwin, Dr. W, 1..,
Director, School of Mining, Kingston, Ont,
Green, George A., Mine Owner,
152 Drummond Street, Montreal, Que.
Grundry, Frank,
General Manager, Quebec Central Railway, Sherbrooke, Que,
(iuess, George A., Assayer,
Greenwood, B.C.
18
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Guess, H. A., M.A., Metallurgist,
Ottawa Gold Milling and Mining Co., Keewatin, Ont.
Gue, T. R., Mine Owner,
Acadia Powder Co., Halifax, N.S.
Guilbault, Antoine, Mining Broker,
11 John St., Quebec, Que.
Gwillim, J. C., Ba. Sc., M.E.,
Slocan City, B.C.
Haley, Dr. Allen, M.P., Mine Owner,
Windsor, Nova Scotia.
Hall, P. P., Mine Owner,
Quebec.

Hamilton, Wm., Jr., Mechanical Engineer,

Wm. Hamilton Mnfg. Co., Peterborough, Ont.
Hammond, Herbert C., Mine Owner,

Toronto, Ont.
Hanson, C. C., Mechanical Engineer,

Jas. Cooper Mnfg. Co., St. Henri, Montreal.
Hardman, John, S.B., Mining Engineer,

Room 3, Windsor Hotel, Montreal.
Harvey, W. Pellew, F.C.S., 4ssayer,

Vancouver, B.C.
Hay, A. M.,

President, Dominion Gold Mining and Reduction Co., Limited,

Port Arthur, Ont.

Hayward, A. A., Mining Engineer,

Hollis Street, Halifax, N.S.
Heal, John H., Mining Engineer,

44 Cathcart St., Montreal, Que.

Hedley, Robert R., Metallurgist,
Hall Mines, Limited, Nelson, B.C.
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Hersey, Milton 1.., Ba.Sc., Assayer,
Magog, Que.
Higginson, J. F., Mine Owner,
Buckingham, Que.
Hill-Catherine, W, J., Mining Engineer,
60 Gracechurch St., London, England.
Hille, F., Mining Lngineer,
Port Arthur, Ont.
Hill, Leslie, C.E ,
Vancouver, B.C.
Hobson, John B., Mining Engineer,
Consolidated Cariboo Hydraulic Mining Co.,Quesnelle Forks, B.C.
Hogue, A. E., Mining Engineer,
Edmonton, N.W.T.
Holdich, A. H., Assayer,
Revelstoke, B.C.
Hopkins, F. H.,
Dominion Wire Rope Co., Montreal, Que.
Hopper, R. T.
Managing Director, Anglo-Canadian Asbestos Co., Limited,
Canada Life Building, Montreal, Que.
Innes, F. C., Mine Owner,
Vancouver, B.C.

Jenckes, J. M.,

Secretary, Jenckes Machine Co., Sherbrooke, Que.

Jenckes, S. W.,
Sherbrooke, Que
Johnson, A. S,,

Johnson’s Asbestos Co., Thetford Mines, Que.

Johnstone, R. C. Campbell, Mining Engincer,
Nelson, B.C.
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Jones, R H., ¥.S A, Mineralogist,
The Grange, Gunnersbury, London, W., England.
Kehoe, Henry, Mining Engineer,
Canadian Pacific Exploration, Limited, Rossland, B.C.
King, Lt.-Col., Mine Owner,
Sherbrooke, Que.
King, James, Mine Owner,
Union Bank B'd’g, Quebec.
Kirkgaard, P., Mining Engineer,
Canadian Gold Fields, Limited, Deloro, Ont.
LaBeree, Edwin E., Mining Broker,
Ottawa, Ont.
Latimer, . H., Civil Engineer,
Vernon, B.C.
Law, Charles F.,
3Jox 116 Vancouver, B.C.
Lawrence, H. D., Mine Ouner,
Sherbrooke, Que.
Lake, H. Perry, Mining Engineer,
Revelstoke, B.C.
Leckie, J. E., Mining Engineer,
Greenwood, B.C.
Leckie, Major R. G.,
Sudbury, Ont.

Leckie, Major R. G. Edwards, Mining Engineer,
Rossland, B.C.

Ledoux, Dr. A. R., Metallurgist,
98 John St., New York, N.Y.
Lenard, R. W., C.E,,
Montreal West, Que.
Lewis, James F., Mechanical Engineer,
Rand Drill Co., Chicago, Il
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Loring, Frank C,, Mining Engineer,
Spokane, Wash,
Low, Albert P., Ba, Sc., Freld Gonlogist,
Geological Survey of Canada, Ottawa,
Macdonald, A, Mine Ozwner,
St. Johns, Que
Macdonald, Bernard, Mining Lingineer,
Montreal & Iondon G, & S. Dev. & M. 0.,
180 St. James Street, Montreal.
MacDougall, George,
85 Osborne St., Montreal.
Mann, DD, D., Mine QOwner,
Board of Trade Building, Montreal .
Mann, W,
Imperial Building, Montreal, Que,
Marcuse, B.,
Canadian Asbhestos Co., Cor. Foundling and St, Peter, Montreal,
Marks, Geo. Thos., Mine Owner,
Port Arthur, Ont.
Mason, F. H., F.C.S., Assayer,
Queen Building, Halifax, N.S,
Meissner, C, A., Metallurgist,
Londonderry Iron Co., l‘ondondcrry, N.S.
Mendenhall, F. Kiy
Rossland, B.C. |
Meredith, Robert, Mining Broker,
51 St. Francois Xavier St., Montreal,
Merritt, W, Hamilton, Assoc. RSM., M.E,,
15 Toronto St., Toronto.
Meyer, Leopold L., Mining Lngineer,
Grand Calumet Mining Co., Gilmour House Block, Ottawa,
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Milbourne, C. Kingsley,
Nelson, B.C.

Millar, Prof. W. G,
School of Mining, Kingston, Ont.

Millar, Spencer, Civil and Mechanical Engineer,

Lidgerwood Manufacturing Co., Liberty Street, New York.

Mitchell, J. S.,

Beaver Asbestos Co., Sherbrooke, Que.
Montpetit, Dr., Mine Owner,

St. James Street, Montreal.
Morgan, C. K., Mechanical Engineer,

Northey Mnfg. Co., Toronto, Ont.
Morris, A. W., Mining Broker,

St. Francois Xavier St., Montreal.
McAree, John, Land Surveyor,

Rat Portage, Ont.
McArthur, J. B.,

Columbia, Yale District, B.C.
McArthur, James, Metallurgist,

Canadian Copper Co., Copper Cliff, zia Sudbury, Ont.
McCall, James T., Zron Merchant,

Canada Life Building, Montreal.

McCallum, A., Mechanical Engineer,
Peterborough, Ont.
McConnell, R. G., Field Geologist,
Geological Survey of Canada, Ottawa.
McConnell, Rinaldo,
Crystal Gold Mining Co., Mattawa, Ont.
McCrae, John Ferguson, Mine Qwner,

Rossland, B.C.

McCuaig, Clarerce J., Stock Broker,
Notre Dame St., Montreal.




Members,

McEvoy, James, Zield Geologist,

Geological Survey of Canada, Ottawa.
MclInnes, Wm., Ziclz Geologist,

Geological Survey of Canada, Ottawa.
McLennan, J. S,

Treasurer, Dominion Coal Co., 95 Milk St., Boston.
McNaughton, G. F., Mine Manager,

New Egerton Mining Co., 15 Mile Stream, N.S,
McNeill, A.,

Metropole Building, Halifax, N.S.
Nelson, Charles,

174 St. James St., Montreal.
Nelson, W, J.,

Intercolonial Coal Co , Montreal,
Nichols, W, H.,

Nichols Chemical Co., 32 Liberty St., New York.
Newman, W, T.,

Box 81, Vaucouver, B.C.
Obalski, J., Mining Lngineer,

Inspector of Mines, Province of Quebec, Quebec
Parker, Charles, Mining Engineer,

Rossland, B.C.
Paterson, H. C. E.,

Assistant Manager, Mikado Gold Mining Co.,

Box 305, Rat Portage, Ont,
Peacock, B. F.,
4169 Dorchester Street, Montreal.
Peacock, Francis T., Mechanical Lngineer,
St. James St., Montreal.

Penhale, John J., AZine Superintendent,
United Asbestos Co., Black Lake, Que.
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Pigott, J. F.,,
St. Francois-Xavier St., Montreal.

Plummer, Frank,
36 Canada Life Building, Montreal, Que.

Porter, John B., Professor of Mining Engineering,

McGill University, Montreal.

Preston, W. A,,
Harding P.O., Minn., U.S.A.

Pyke, J. W., Zron Merchant,
St. Francois Xavier St., Montreal

Reed, Dr. James, Mine Owner.
Reedsdale, Ont.

Riley, James Johnstone,
204 Board of Trade, Montreal, Que.
Robb, D. W., Mechanical Engineer,
Ambherst, N.S.

Robinson, A. H A,
Peterborough, Ont.

Ross, G. J., Mechanical Engineer,
Rat Portage, Ont.

Ross, Walter,
Rat Portage, Ont.

Roughsedge, Dr. Wm. H.,
South Edmonton, N.W.T

Rykert, E. G., Stock Broker,
Notre Dame St., Montreal.

Sanders, W. A., Mining Engineer,
Juneau, Alaska, U.S.A.

Shirley, Lionel H., C. & M. E.
151 Alexander St., Montreal.

Simpson, S. J.,
James Cooper Mnig. Co., Montreal.




Members.
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Sjostedt, E. A., Metallurgist,
Sault Ste. Marie, Ont.
Smillie, Dr. N. C., Mine Owner,
384 Green Avenue, Montreal,
Smith, Daniel,
Ontario Powder Works, Kingston, Ont.
Smith, George R., M.L.A., Mining Engineer,
Bell’s Asbestos Co., Ltd., Thetford Mines, Que.
Smith, J. Burley, Mining Eugz'nécr,
Montreal, Que.
Smith, Chas. F.,

President, Montreal Board of Trade, St. Peter St.,
Montreal, Que.

Snyder, Frederick T., Mechanical LEngineer,

Wm. Hamilton Manfg, Co., Vancouver, B.C.
Spafford, S. L.,

Nichols Chemical Co., Capelton, Que.
Stephens, W, Barclay,

Granite Creek Mining Co., Montreal.
Stevenson, A. W., C.A,,

Bank of Toronto Chambers, Montreal.
Stuart, George W., Mining Engineer,

Truro, Nova Scotia.
Strachan, Wm ,

Wm. Strachan & Co., Montreal, Que.
Sussman, J. H., Mining Lngineer,

Care of Lewisohn Bros., 81-83 Fulton St., New York.
Sweney, Roy, Electrical LEngineer,

170 St. George St., Toronto.
Swinney, A. J. G,

Lorne Villa, Sidcup, Kent, England.
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Sword, Jas. D., Mining Engineer,

Rossland, B.C.
Taylor, C. H., Mechanical Engineer,

Taylor Air Hydraulic Compressor Co., Montreal.
Tibbits, J. H., Mining Engineer,

Modstock Gold Mining Co., Forest Hill, N.S.
Topping, E. S, Mine Owner,

Trail, B.C
Townsend, George E.,

Castle Mining Co., Rossland, B.C.

Care of Henry Schloss, 552 Broadway, New York.

Tuck, T. J., Mine Owner,

Sherbrooke, Que.
Wm. G. Turner,

Imperial Building, Montreal.
Tye, A. T., B.Sc., Mining Engineer,

923 E. Adams St., Los Angelos, Cal., U.S.A.
Tyrrell, J. B., Consulting Mining Engineer,

Dawson City, Yukon, N W.T,
Waterman, W. J., Mining Engineer,

Princeton, B.C.
Wallingford, Edward,

Perkins Mills, Que.
Whiteside, O. E. S., Mining Engineer,

Anthracite, N.W.T.
Wilkinson, <. H.,

British Yukon M., T. & T. Co., 53 New Broad St., London.

Williams, J. N. S., Civil and Mechanical Engineer,
P.O. Box 641, Victoria, B.C.

Wiley, F. S., Mine OQwner,
Port Arthur, Ont.
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Wilson, Alfred,
Commissioner, Canada Co., Toronto.
Woodside, J. W.,
Sherbrooke, Que.
Wright, Lt.-Col. Joshua, Mine Manager,
Hull, Que.

STUDENT MEMBERS,

Ainley, Chas. N., Ba. Sc.,
Almonte, Ont,

Atherton, H. Stanley,
¢/o Bank of Montreal, Montreal, Que,

Blaylock, Selwyn G.,

Danville, Que,
Butler, Percy,

Guggenheim Smelting Works, Perth, Amboy, N.J.
Grant, G, Harold,

McMaster University, Toronto.

Kirkpatrick, Stafford F.,
96 Barrie Street, Kingston, Ont,

MaclInnes, Mr.,
5 North Park St., Halifax, N.S,

Preston, John C.,

196 Cowen Avenue, Toronto, Ont,
Robertson, Philip W.,

32 McTavish St., Montreal, Que,

Waller, Geo., W.,,
Bartonville, Ont,




