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.
.

BY DR. A. R. C. SELWYN, C.M.G., OTTAWA. .

We have latterly heard and read so-much.about
gold in Canada and the marvellous richness of Canadian
gold mines, that I have thought a few. facts and com-
parisons respecting gold and gold mining in Canada and
elsewhere might be welcome, and serve to satisfy some
illusory ideas on the subject. It is said that compari-
sons are odious, but then, in these days of booming,
truth to many persons who have axes to grind or
schemes to work, is still more odious and unpopular,
but that is no reason for telling that most pernicious
and meanest of lies—half the truth. You are all so
familiar with the history of gold discovery and develop-
ment in Canada, that it seems needless_to do more than
refer to a few dates and documents respecting 1t. In
Quebec its existence was first made known by Samuel
Baddeley, R.E.,in 1835. In the Geology of Canada,
1863, all that was known of its distribution and develop-
ment up to that date is to be found, and in the Geologi-
cal Survey Report, 1863 66, are to be found the first
records of itsdevelopment. Then, as now, extravagant
figures and estimates were indulged in. About the
same time, 1860, auriferous quartz veins were discovered
in Nova Scotia, and in 1865 there appears to have been
24,867 ounces raised ; in 1866, 24,162 ounces; in 1867,
27,583 ounces, equal to 76,612 ounces in three years.
From 1869 to 1874 the average production in Nova
Scotia.was 18,987 ounces. The first record of the dis-

* Abstracted from a paper tead belore the Federated Canadfan Minlng
Tustiate, Montreal,

“and those of any other province or county.”

covery of gold in Ontario is in the General Survey
Report, 1866-69. This was the well-known Richardson
mine, and the first mine worked for gold in Ontario.
Nothing was known about gold or its distribution in
Western Ontario till about the time of the building of
the Dawson road, and the endeavors of the Geolegical
Survey to trace out and define the various belts of
Huronian strata, after having recognized the import-
ance as mineral-bearing series of the great so called
Laurentian area, as defined on the geological map of 1866,
and the further recognition that these belts were not
Laurentian, but Huronian, and the same as thc lower
copper bearing group of Sir W. Logan, consequently
that this would probably be found to present the same
mineral character. Of the actual yield of gold from
these belts in Ontario to date I have no record, but in
the Geological Survey Report, 1872-"73, the new Gold
field of Shebandowa Lake is described. Prior to 1885,
I find the names of six gold mines that were then work-
ing in the Lake of the Woods and Ramsay River dis-
tricts, These were as under : Manitoba Consolidated,
Pine Portage, Canada Mmmg Co., Lake of the Woods,
Keewatin mine, Argyle mine. These wereall examined
and described in the Geological Survey Report, 1884.
Not one of these mines now appears in Mr. Bell’s ** In-
dex to Mining Companies, 1894." And there is no
record of their history other than that above referred
to. The result of the work done on them would be
interesting, especially if accompanied by a debtor and
creditor account. It seems unlikely that the history ot
gold mining in Canada will differ from what it has been
in other countries, and under corresponding geological
conditions. In British Columbia gold was first dis-
covered in 18358, and, as we all know, has been more
or less profitably worked ever since. The total produce
from 1858 to 1894 has fluctuated from $70,000 in 1858
to $3,913,563 in 1863, down to $456,066 in 1894, the
total in the thirty years being 3,614,089 ozs. "Thus the
record shows in every country a steady, though gradual
and fluctuating, decline in yield. What the effect of
the opening of new ground, better mechanical and
chemical methods and appliances may be, we have yet
to learn, butit is not likely that in the next thirty yearsan
equal amount of gold produce will ever again be recorded,
though the advent and vigorous production of vein
mining in British Cclumbia will have a potent influence
in that direction. In the last copy of the Mining
Review Isee a statement that “ it is out of place to at.
tempt a comparison between the gold fields of Ontario
Why, does
not appear, and I certainly cannot endorse the state-
ment. Itis only by knowing and comparing with re-
sults elsewhere that we can gain a true and accurate
knowledge of our own results and possibilities. In any

“case comparisons are always educationally useful if

trutbfully and carefully considered, and intelligently
applied. All' circumstances duly considered, I hold
that Australasia is the richest mineral country in the
world, and especially as regards gold. I find the

following record of produce for quinquennial periods

from 1851 to 1893 : .



346 THE CANADIAN ENGINEER
N Australasia coeceecenn.. cerseaas vesess 92,648,000 015, STATUS BY EXAMINATION.*
United States +o..  ..ons erieanees «.. 89,353,000 * —_—

This probably includes Canada and amply proves
that, population and age considered, Australasia is
really the richest mining country in the world, unless
development in Africa place it in the first place. The
idea seems prevalent that Canada is an exceptionally
rich mining country. This I hold to be a fallacy.
Canada’s resources in minerals are large and are
capable and worthy of better development. It is, how-
ever, in the last degree unlikely it can ever vie with the
smallest province o. Australia, Canada is essentially an
agricultural and pastoral country, and on the vigorous
development of these will her future prosperity mainly
depend. The produce from these is always an increas-
ing one, while that from mining is always diminishing
and must eventually terminate. Of the three kingdoms
of nature only one is incapable of reproduction and
therefore mortal. The chief and greatest value of gold
and gold mines, especially in a newand unexplored coun-
try requiring people to work and develop its repro-
ductive resources, lies in its power to attract such people
rapidly and in such numbers as no other inducement
will succeed in accomplishing, and therefore every
Canadian must wish the utmost success to the effort now
being made to develop the gold mining industry in the
Dominion, but not by the plan of the modern miner
who, unlike the ancient miner, begins by opening a
broker’s office in a leading; thoroughfare, instead of a
tunnel in a mineralized hill side. Canada in eight years
has not produced as much gold as Victoria often in a
single year. In 1894 Victoria yielded 673,680 ounces,
while Canada, from 1886 to 1893, yielded only 496,896

ounces.
GOLD PRODUCED IN VICTORIA IN QUINQUENNIAL PERIODS SINCE 1851.
Ounces.
PE13 35 211 T tieeaneeennnnn . 11,218,772
1856-3800.c.0csiieacnce conneriaann teseassan 12,712,946
1861-1866..ccceenacan oo 8,341,464
1866-1870 . caeensacenne s seernieanctasaanaas 7,105,820
1871-1875+c0ceee . 6,130,962
1876-1880. i iciiiiniianes o treasirtiannsae 4.136,753
1881-1888 0 cuciirnnannciannetarnatananeans 4,081,269
1886-1890. ¢ ccaennrrananctce siraanctsaaanans 3.111,373
1887 tiveriireitiirieniatieniiticarreaananns 617,751
1888 tiiiiiiiianiietttiias sreiaetineacaas 625.026
1889 ticteriereetiienctietenitianitcanaceas 614.839
1800 ceveverocncoaroesaceaonscaoansaanncnas 588,561
7 ) 576,400
I802 cicieeiiriaiinencttiantiiacaniaaaena, 654,456
1803 cvceeininiinitacectentatteienrcnancaan 671,126
Totale.iceiiaiiaaneniians Ceeanes eees 61,187,518

The deepest mines ir: Canada have not yet exceeded
700 feet in Nova Scotia, and 1 believe not 500 feet in
Ontario. Now in view of the relative dates of quartz
mining in Victoria, and in Canada, and the recorded
yield of the quartz, the quantities crushed and the
depths obtained are not complimentary to the enter-
prise and energy of the Canadian mines. As regards
Nova Scotia, at least, the conditions are precisely like
those in Victoria, and there seems no reason why the
veins in Nova Scotia should not be worked todepths as
great as those of Victoria. To depths already reached,
the average richness of the quartz crushed has been
greater than that of Victoria, and the returns should
certainly be much greater than they have been. In
British Columbia, unlike Nova Scotia, Quebec and
Ontario, nature has given you easy access to depths of
thouszuds of feet beneath the surface, and the facilities
for mining and mineral development are far greater
than they ever can be in the other provinces.

No profession requires more education, theoretical
and practical, and more training of the mind, than the
profession of a civil engine:r, and to be an associate
member or member of the Iastitution should be a cre-
dential of both. Are we quit: certain that the present
system of gaining these credentials is satisfactory?

You know what the by-laws require. The council
carries out their requirements as carefully as possible ;
but in my opinion,’the present system leaves much to be
desired, and the scientific education of a candidate must
be taken more or less on trust. It seems to me that, if
our eng.aeers are to hold their own in the future, we
must keep abreast of the training of foreign engineers.
In France, Germany, Russia, Belgium and Holland,
the state sees that all candidates for employment as
engineers are, so far as technical education is con-
cerned, thoroughly equipped for their work. The same
results can only be obtained in this country through
this Institution, and we should see that any credentials
conferred by us are based on undoubted qualifications.
Ours is undoubtedly a learned profession, and the study
necessary for a young engineer should be, at least, as
complete as that for holding a junior brief. We have
as instructive a mass of technical literature as physi-
cians and surgeons, and practical training is as neces-
sary for an engineer as for a doctor or surgeon: but
every medical student has to pass a whole series of
examinations, both theoretical and practical, before he
can be admitted to practise his profession. The same
remarks apply to the other learned professions,

Why should we be content to accept any lower
position for our calling, to take matters of education
and training on trust, and to be content with lower
standards ? It is sometimes said that our great prede-
cessors could not have passed a scientific examination,
and that they, as may be the case with future heaven-

* born geniuses, would thus be kept out of the Institution.

Our distinguished predecessors would, I feel sure, have
passed such an examination as would have represented
the knowledge of their day with the greatest ease ; and
for the future, with the present possibilities of educa-
tion, the coming genius will pass with honors any
examination adapted to an average man. No doubt
technical schools do much for us, but young men leave
them, as a rule, ... soon; and before a tan becomes an
associate member he should be able to show that he
has not only had a distinctly scientific education, bt
has known how to make a practical use of his education,
and to apply common sense to his work. Norshould we
be content with a low standavd of general education,
the recently adopted examinations as to which are a
distinctly forward step.

The remarks I have made point unmistakably to
our hav'ng qualifying (not competitive) examinations for
our status of associate member. 1 think that the admis-
sion to the class of full member can be more easily
dealt with by the council. It mayor may not be desir-
able to examine for the higher position, but I feel
strongly that there ought to be an examination for the
lower classification, by which course we shall not only
guarantee the public that every member of this body
has had a good general, scientific and practical train-
ing, but also confer on our brethren very great advan-
tages in all respects. I have conceived it my duty to
bring these matters before the Institution from the

reat interest and affection which I have for my pro-
ession, and from my earnest wish that it should advance
and prosper in the future as it has done in the past.

* Abstract from Inhaugural address by John Wolfe Basry, C.B.. F.R.I.
Presideat of the lnui(uxlon‘:’;r Civil Englncét:‘ Enghmo!. CB. FR.I
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EFFICIENCY OF COAL CONSUMPTION IN RAILWAY
PRACTICE.*

o—

BY HERBERT WALLIS, PRESIDENT CAN. SOC. C.E., 1890,
Concluded from last Issue.

Patent fuel, a combination of coal dust and tar
manufactured under pressure into * briquettes,” while
givipg good evaporative results, has not, owing to the
cost of production, been equal to successful competition
with coal.

Petroleum by-products have been tried, and are
successfully used in Russia. In Canada the uncertainty
as to cost, owing to limited area and extent of produc-
tion, and the unavoidable risk that would attend opera-
tions on a scale of sufficient magnitude, constitute
objections which are not likely to be overcome, so long
as coal can be obtained at or about present prices.

On the Great Eastern Railway of England satis-
factory results are reported from the residual product
of the illuminating gas used in passenger coaches. On
that railway the oil and coal are used together, and the
ultimate cost of operating is about the same as for coal
alone; but a use is thus found for a refuse commodity
which otherwise would be difficult to dispose of.
To accomplish a given amount of work, petroleum
occupies about one-half the space of coal, and this fact
is no doubt a point towards a favorable consideration of
its merit. I will now call your attention to some of the
influences which affect the consumption of fuel in loco-
motives. Apart from the loss sustained through inter-
ruptions and obstruction: by snow, there is a well
defined condition of invers:: ratio due to heat radiation
from the boiler and cylindcrs on the one hand, and to
the temperature of the feel water onlthe other, existing
as between atmospheric temperature and fuel consump-
tion. -

Some interesting information as to the relative sum-
mer and winter operations extending over a number of
years will be found in the following figures’;
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*Extracts from tho President's address at the annual meeting of the
Canadian Secicty of Civil Engineers.

These figures are based upon the total car mileage
of the Grand Trunk Railway. [tis quite true that a
possible variation in the rate of train speed, or in the
weight of the cars or their contents, would interfere
with a too close comparison as between one year and
another. They are, nevertheless, quite reliable as illus-
trating my remarks. The figures show that over a
series of eight consecutive years, the average weight
of coal required to carry the freight traffic’ of the
Grand Trunk Railway was 50 per cent. more per car
per mile during the months of January and February,
than during July and August. They also show that
while January has been the colder month during the
time referred to, the rate of coal consumption has been
relatively higher in February, owing no doubt to
greater interference by snow during that month, If
exception should be taken to the use of Montreal ther-
mometric records, I will say that the traffic of the
Grand Trunk Railway is chiefly derived from the West,
and that the prevailing winds from that quarter seem
to regulate the atmospheric temperature in something
like an equal ratio throughout the section of country
to which the statistics apply. This will be seen from
the records in degrees Far., also given, for the months
of January and February, 1888 and 1889, at the five
terminal points:

Detroit. | Buffalo. | Toronto. | Montreal. | Porttand.

Jan, | Peb. jau.IFcb. Jan. | Feb. | Jan. [ Feb. | fan. | Feb.

1888 .....veen. 1512117121 115122} 2}|13} 11]19
 £:1:7 27|16]|20[18 2818119 9 2717

The following figures give the coal consumption
per car mile for each month during 1895 :—

) crain. Speed of tralns in Coal consumed
1805, Tf{:’;{;? Cars per train miles per hour. in 1‘2;; !g(l,lre car
uir, Far,

Pass'r. | Frelght. | Pass'r.| Freight. | Pass'r. | Freight.
Jan. .. 149 4.7 17.5 | 21.1 11.9 13.19 | 4.95
Feb., .| 142 3.5 17.4 | 19.3} 10.5 1385 | s5.08
March.| 221 4.6 186 | 215 122 {1225 441
April .. 41.2 4.8 19.1 | 220} 128 118 | 3.84
May ..| 583 48 19.3 {222 | 129 1051 | 3.53
une ..| 69.5 4.9 18.7 | 219 129 1031 | 3.40
uly ..| 67.2 5.2 18.2 217 12.8 10.20 | 347
August.| 658 53 180 |216| 127 | 1004 | 3.53
Sept. ..| 60.3 5.4 188 218 128 | 1016 | 3.57
October{ 41.2 49 19.0 | 22.7 | 125 11.07 | 391
Nov. ..| 343 4.8 19.5 | 22.9| 122 11.62 | 4.13
Dec. ..| 22.5 49 19.0 | 2251 118 |} 1222 437

I have included the results of the passenger as
well as of the freight train service, though the latter
furnish a better guide, owing to the fact that freight
trains are, as a rule, worked more closely to the capa-
city of the engines. The average rate of speed is also
recorded, and the number of cars of which the traing
were made up, so that these influences upon the rate of
fuel consumption may be duly appreciated. Unfortu-
nately the weight of the trains is not obtainable,
though it is likely the variation as between one month
and another for a year would not i° important. The
advantages accruing to railway companies, whose lines
are removed from the rigor of our northern latitudes, is
made by these figures sufficiently apparent. The infly-
ence of gradients and curvature may here be illustrated
by reference to trials made some years ago on the main
line of the Grand Trunk Railway between Sarnia, a
town situated on the River St. Clair, and Portland,
Maine, the distance being 798 miles. This mileage
was divided into nine locomotive divisions, of which
the shortest was 58 and the longest 125 miles in length,
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A locomotive having cylinder 17 inches diameter and 24
inches long, with four coupled driving wheels of 62
inches diameter over the tires, made the run over the
entire distance, completing the work of one division
each day, with a freight train of a weight correspond-
ing to its capacity. The fuel was of the same quality,
and was accurately weighed, and the trials took place
at a time of year and time of day when the variation of
atmospheric conditions was inconsiderable. The in-
tention was to compare the cost of working upon the
various divisions, and no ecffort was spared to ensure
accuracy in the resuit.

The following table gives the particulars:—
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The cars were loaded going eastward and empty
westward, in consonance with the general dirzction of
traffic. It will be noticed that the consumption of fuel
per ton per mile is fairly proportional to the lift in feet.
In cases where this rule does not obtain, excessive cur-
vature, the assistance of a pilot engine, or a longer run
between stations, reducing the percentage of coal used
in firing up, may be said to account for the difference.

The variation in the rate of consumption is from
{ to 2.3 in connection with eastbound, and 1 to 1.85
with westbound trains. In August, 1882, arrangements
were made under which the Grand Trunk and Great
\Western Railways were cemented into one system
under Grand Trunk management. Each company
owned a line from the west to the Niagara {rontier, and
also to Toronto. Owing to representations made by
myself, it was decided to make use of the Great Western
line, which with its lower gradients runs nearer to the
Jevel of the lakes, for eastbound *through™ freight
traffic, and to convey the westbound business, consist-
ing largely of empty or return cars, by way of the main
line of the Grand Trunk, which rises in the neighbor-

hood of Stratford to an elevation of 1,000 feet. Thus
the partial effect of a double line of railway was secured,
and the easiest gradients were made use of for the
heaviest trains.

The new, ar what has been since called, * circular ™
system went into operation September, 1883, and the
first three months gave the following results :—

October 15t to December 3ist, -
Western Diviston, i i Central Dlvl_s;;.\‘. ‘
1843, 1582, I 1883, 1 1582, -
B !
Co:\} tons ....eninn 18,365 20,669 33.878!: 32,484
Train miles...... . 505.821 550,170, 794,608/ 827,037
Car " eeseeesd] 10,432,300 1o,3x5.884'| 19,466,668] 19,747,683
Cars per train .. ... 2006 18.7 24.5 23.9
Coal, lbs., per train
mile cc.vieiein.. 72 61 75.14 85.2
Coa!. Ibs., per car 527 7856
mile | 3.52 4.01 348‘. 3.29

The two dwisions, viz., the Western and Central,
met at Toronte and the figures show how the former,
working under the *circular” system, compared with
itself when under the old system, and witl; the Central
division, upon which the system remained the same. It
will be seen that while the coal requirements per car
per mile increased on the Central division, due to vari-
ous causes applicable to both, by six per cent., they
decreased on the Western division by twelve per cent.,
thus effecting a saving qf over 2,500 tons, and a very
much larger saving,. if it is, as it reasonably may be,
assumed that the then prevailing conditions would have
warranted the rate of increase which obtained upon the
Central division. Itis an interesting fact that while the
empty engine mileage westward advanced by 37 per
cent. on the Central, the advance was 18 per cent. on
the Western division, showing the advantage of a better
balancing of traffic under the “circular " system. The
desirability of low grade railways is of conrse under-
stood, but a greater regard for the cost of operation,
especially in the matter of fuel, would often prevent the
construction of hnes of railway which are destined from
their inception to be unprofitable ventures. It may be
safely asserted that the great increase which has taken
place within comparatively recent years in the haulage
power of locomotives has reduced the rate of coal
consumption per unit of work (one ton to une mile).
The train mile, that most unreliable standard of work
measurement, has in the past unquestionably been the
means of encouraging the use of small engines, and thus
of interfering with economical operation.

It may, however, be doubted whether improved
service in the form of more roomy coaches, frequent
trains, and more rapid transport induced by keener
competition, has not more than absorbed the savings
which might otherwise have been effected. The old
go-feet coach hasexpanded into the 55-feet car of to-day,
with its wash and smo!ing rooms and other conveni-

_ences not thought of twenty-five years ago, so that its
weight has been added to, without material or propor-
tionate increase of carrying capacity. The calls upon
the locomotive boiler for steam to warm the cars, to
apply the brakes, to ring the bell, and to signal the train,
could only be effectually responded to by a more fre-
quent resort to the coal bin, and these cails must of
necessity be intensified with an increase in the rate of
train speed. To reduce the drain upon the boiler, the
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compound engine has without doubt been effective, and
the use of steam pressurc as high as 200 Ibs. per square
inch, a natural outcome of the compound principle
for single expansion engines, has been product-
ive of economy. Additional attempts have been
made, with more or less success, to utilize exhaust
steam to raise the temperature of the feed water, more
attention has been paid to the boiler clothing and-to the
graduation of the valve * cut off,” and slower and more
perfect combustion has resulted from the abandonment
of double exhaust nozzles and from the use of the ex-
tended smoke-box and improved arrangement of the
netting and diaphragm plates forming that necessary
evil, the spark arrester. Material benefit has been
derived from the duplication of main lines in crowded
thoroughfares from the correction of grades and from
the greater stability and more perfect alignment of the
permanent way. More care has also been exercised in
design, and specially in regard to the better relative
proportions as between tractive force and adhesion, the
engines of years ago being very deficient in weight for
the capacity of their cylinders.

An interesting comparison may be inade as between
the years 1875 and 1893, if applied to the central
division of the Grand Trunk Railway for the last six
months of each year. During both periods the fuel
consisted of seft coal, but during 1875 the locomotives
were practically all of one type, having cylinders 17 x 24
inches and working with from 135 to 140 lbs. boiler
pressure. In 1895 the passenger engines had 18 x 24-
inch cylinders, the steam pressure was from 160 to 180
Ibs. per square inch, and the freight engines working at
the same steam pressure had 18 x 26-nch cylinders.
The central division covered 333 miles of railway
between Montreal and Toronto, and the train mileage
over it exceeded two millions during the six months.

The figures are here given : —

o e — e e

! l’asscngcr (rams rrcigh( and mlxcd tains.

]
1
SIN MONTHS

| L. bq ofcoal pcr ! 1.bs. of coal per

i m—— cars | T ... Tonnage per
URDBED per ! } lnm excluding
train.'  car train 'tr-lln. ton | car | train engine and
| mile. ‘ mile, milemile.] wile. teader.

- — D et Rt
et e ® e — | ——

Dec. 31.'751 7.4 ] 6.39 { 47.57 [21.9 18‘2 83| 61.87 340
do. ‘95 491057 62131251 |337 83.62 517
{ .

S SR N & -

Turning to the working time tables for this division,
I find the schedule rate of speed in the earlfer period to
have averaged 24 miles per hour for passenger trains,
while the average during the latter period was 30 miles
per hour, being an advance of 25 per cent. The
passenger trains, thongh composed of fewer cars, did not,
though this cannot be actually demonstrated, show a
material decrease of weight. As a matter of fact, the
larger engines were needed to meet the requirements of
faster service, and to secure the comforts and safe-
guards which during the intervening period railway
companies were called upon to provide. As regards
freight trains, the average weight has been estimated on
the basis of ten tons in 1875 and 12 tons in 1895 per
empty car, which together with the actual weight of the
contents, and exclusive of the engine 2nd tender, make
up the train tonnage, which, it will be noted, has in-
creased in the later period by 50 per cent., a circum-
stance to which must be attributed the improvement
recorded in the rate of fuel consumption per ton per
mile. Freight trains were not scheduled in the time

tables during the years under consideration, and the
average rate of speed cannot therefore be drawn from
that source ; but dating from the year 1886, very accu-
rate records of averages were kept, and these show that
the rate of speed in 1895 exceeded that of 1886 by
eleven per cent. [t is a fact, however, that the calls
upon freight engines for what may be called extra work
have not been so numerous or exacting as upon those
engaged in working passenger trains, and it is also true
that the former have benefited to a great extent by the
reduction in delays or train detentions, consequent upon
this central division of a practically double track rail-
way. ‘The greater the tonnage per train the greater
the gain,” ought to be a good maxim to adopt in dealing
with freight traffic, especially with the traffic of thase
railways which are called in the United States and
Canada the * trunk lines,” and of which the Grand
Trunk is an example. Such a maxim suggests easy
gradients and curves, allied with a roadbed and struc.
tures of sufficient stability for rolling stock of the maxi-
mum carrying capacity, and the observance of such a
maxim would yield a profitable return out of all pro-
porfion to the necessary increase in dead weight of
train, while a reduction would follow in the rate of those
operating expenses of which the cost of rolling stock
naintenance partially, and wages almost wholly, may be
considered as proportional to the number of trains
rather than to the tonnage per train, The consideration
of my subject from this standpoint suggests a reference
to the compound principle as applied to locomotive
engines.

In the autumn of 1895 the Grand Trunk Company
completed in their workshops at Montreal the construc-
tion of two locomotives, of which the first, being No.
567, had a pair of cylinders 18 inches diameter, with a
piston stroke of 26 inches, its weight in working order
being 100,212 1bs., and which was worked single expan-
sion at a boiler pressure of 1go ibs. per square inch;
and the other, No. 326, being of the compound type,
having a high pressure cylinder of 19 inches and a low
pressure of 29 inches diameter, with a piston stroke
also of 26 inches, and carrying a steam pressure of 190
Ibs. per square inch. This engine weighed 118,412 Ibs.
Both engines had three pairs of coupled driving wheels
of 62 inches diameter outside che tires, and virtually
were of the same design. These engines were placed
on that section of the Central division which extends
from Montreal to Brockville, 126 miles in length, and
for a number of trips the results were accurately kept
in order to determine the relative fuel consump-
tion.

A distinction has been made in the table of figures
which is submitted, as between the west and the
east-bound trips, because the trains composing the for-
mer consisted of mixed empty and loaded cars, whereas
the east-bound cars were all loaded, also because the
gradients are in favor of east-bound trains. The coal
used on the trips from Brockville was from the Punx-
sutawny mines, Pennsylvania, and at Montreal it was
supplied by the Dominion Coal Company from their
Gowrie mine, Cape Breton. Great care was taken to
prevent loss of water or steam at the safety valves,
from the injectors, or by priming, so as to ensure as far
as was possible accurate comparative results. The
trials were made during the months of Segtember and
October :—
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Compound.

Single Expansion.
M 567 326
Bast, East, West. Bast. West,
Train miles ..... 2,000 630 504 756 630
Car " coee 54,000] 33,516] 21,042 28,556] 206,149
Ton  * ... 1,180,289! 875049] 418,792] 1,007,914] 556,787
Cars per train. ... 27 52.2| 4175 51 415
Tons ** * ex en-
gine and tender, 593 1374.7] 8309 1333.2) 883.8
Weight of loaded
car, tons .. e.ee 22 25.8 19.9 26.1 215
Coal used, Ibs. ..| 107,555 71.035] 57.280f  s3,220] 48.085
Coal used per
train mile, 1bs.. 53.78; 112.8] 1136 70.4 76 3
Coal used per car |
mile, lbs...... 2.00 2.12 2.72 1.38 1.84
Coal used per ton l
mile, 1bs...cene 091 .081 137 .052 .086
Coal used per sq. ‘
foot of grate per| !
train mile ..... 3.36 6.18 6.22 3.88 419
Waterevaporated, '
1bs. covieenans 792,253| 394.842| 301.2921 353.976| 309.556
Water evaporated !
rer train mile, ]
bS. cecreecans 396 627 508! 468 491
Water evaporated {
pertonmile, 1bs. .668 451 719 .351 .556
Water evaporated
per 1b. of coal,
1bs., coeee cane 7.37 5.56 526 6.65 6 44
Water evaporated
t lb. of caal
rom and at 212° 8.81; 6.78 6.31 7.98 7.73
Temperature  of i
air, Far. «..... 2 53.6 53.4 66.5 726
Temperature  of
feed water .... 62.73 486 48.8 69.1 686
Boiler pressure,
1bs. per sq. inch 122.6 174 171 175 177
Rate of speed,
miles per hour. 19.6 19.2 19.4 21.0 21.8
Engine in steam
per 100 miles,
hours, minutes. 10.5; 8.0 7.4 7.3| 73
Stoppages per 100 :
miles ..eeeonn 12.91 79 8.5 2.6 7.8
Ashes and clinker 12,580, 3,600 3,27 3.520]  3.235
Per cent. of coal.. 11.7 5.07 5.72 6.61 6.72
Firegrate surface, i
sq.feet. ... .es 166 18.25 18.25 18.25 18.25
Heating surface, l
square feet .. .. 1099.6 1122 1122 1122 1122
Weight of engine i
in working or-
der,lbs. ...... 7o.ooo| 100,212| 100,212| 118,312| 118,412

For additional comparison, I have added another
column containing particulars of a trial made in the
autumn of 1882 with No. 594, one of the old type of
freight engines having cylinders 17 inches by 24 inches,
and two pairs of coupled drawing wheels also 62 inches
diameter over the tires. The initial boiler pressure in
this engine was 140 Ibs. per square inch, and the train
mileage was wholly in the easterly direction, viz., from
Brockville to Montreal.

Comparing the result of the single expansion types,
it will be seen that the larger engine consumed less fuel
per ton oftrain per mile by 11 per cent., notwithstanding
the inferior evaporative efficiency of its boiler, due to
the disproportionate area of fire grate (unavoidable in
this type of engine), and in spite of the loss of power
due to the extreme length of train. Extending the com-
parison to the compound engine in the same direction
of travel, it will be seen that with a somewhat similar
train length and tonnage the gain, expressed as in the
previous case, per unit of work over the larger of the
two single expansion engines, was 35% per cent., and
over the smaller of 423 per cent., and in respect of west-
bound trains, the comparison as between the single and
compound engines of the same capacity closely approxi-
mates to these figures, the difference in favor of the latter
being 37% per cent. A very interesting and instructive

feature in these figures is that which shows that a loco-
motive boiler is not, as ordinarily arranged, capable of
economically supplying sufficient steam, under the ex-
treme conditions which obtain on this continent, or
perhaps I should say in this country and in the United
States.

Train tonnage has increased without, as a rule, a
corresponding increase of boiler capacity, and fire grate
area and heating surface are generally altogether inade.
quate to economically fulfil the conditions now imposed
upon them. Especially is this the case with the fire grate
area, as will be seen by reference to the figures of coal
consumption per square foot, per train mile, and those
of water evaporated from and at 212° per lb. of coal
consumed. It will be seen that the firing of engine 567
was forced to an extent that reduced the evaporative
efficiency of its boiler, and although, owing toits heavier
train, the engine was' able to show a lower rate of fuel
consumption than No. 394, the rate was greatly in
excess of No. 326, which, on account of the second
expansion in the larger cylinder, required less fuel, and
was thus able with the same grate area to show a higher
comparative efficiency. In running engines 567 and
326 without trains over the same division, it was found
that the boiler of the former evaporated from and at212
deg., 10.09, and of the latter g.24 los. of water per ton
of coal. The following figures show the effect of train®
tonnage upon the consumption of coal per ton per mile,
and the effect of the quantity of coal burned per square
foot of fire grate per hotir and per mile upon the evapor-
ate efficiency of the boiler. In these figures, the engines
and tenders are included in the total train tonnage :

Coal (lbs) consuned

g g Ig
~ b 3 per 28,
- 2 = _— | 854
4 gg = S asa
¢l 2= EN o o [Sa-foot of gratel G < | Remarks,
g1 8 < 22 area per ey
£1: s 5| E Eint
= 8 o s
n & S wour, | train | 3 &
b mile. [
2
engine

567| East.{ 18 x 26 go| .231] 27.71 1.14] 10.09| only.

326] ;g x 26 | 00| .2:9 36.81 1.31] g24{ do.
304p 17 x 24 } 666] .081} 65.8f 3.36] 8.8z
326 ;g x 26 |1433] .o49] 8r.5] 3.981 7.08
326 West. ;g x 26 | 98] .077; 893 4.19| 7.73

567| East. | 18 x 26 11465 .076} 118.6) 6.18] 6.78
567] West.! 18 x 26 | 920] .125| 120.7 6.22] 6.31

In boilers of more recent construction for burning
soft coal, the much desired increase of grate area has
been obtained by raising the level above that of the
franies, thus securing greater width and allowing of an
extension over the rear drawing axle. Suchanarrange-
ment adds materially to the weight of the engine, but
the grate area can be doubled. It is fairly well estab-
lished that a well designed locomotive on the compound
principle will effect a saving in steam, under equal con-
ditions of 20 per cent., and thus it would seem that
further economy in coal consumption lies for the pres-
ent in that, rather than in the direction of abnormal
increase in the weight o engines which now sufficiently
tax the endurance of existing roadbed and structures.

And in closing, gentlemen, it remains for me to
thank you, and I take this opportunity to thank you
again for the honor conferred upon me in my election
to the presidential chair, and for your confidence during
my year of office. That the year 1896 has not been
without its peculiar anxieties and responsibilities, you
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will all probably understand, but the ready and cordial
co-operation of the council has made these compara-
tively light. To these gentlemen and to the office
bearers I tender my best thanks. I need scarcely say
that though my responsibilities will be lighter, my inter-
est in the society's welfare will not abate, and I venture
to hope and to believe that this new year upon which
we have entered will be a happy and prosperoys one
for the Society as a body, as I wish it may be for each

- of you individually.

For Tne CANADIAN ENGINEER.
SANITARY APPLIANCES.

BY W. M. WATSON, TORONTO.

A lecturer once stated that when he got fully
informed touching the climatic influences, he was able to
describe in a general way the temper and habits of the
people who lived under them. Having a long experi-
ence on both sides of the Atlantic, I can bear out the
statement when applied to matters adopted for the pre.
servation of the public health.

An old British citizen or statesman will move slowly,
think hard and try to foresee what will occur in coming
years should he give his vote and influence to any prof-
fered scheme. In this climate, which goes to greater
extremes of heat and cold, and which is alinost void of
the soft balmy influence of the salt sea air, the legis-
lator’s mind is open to sudden conviction and his vote
can often be secured for the support of an influential
or wealthy faddist, and in many cases legislation over-
reaches itself and increases the evils which it aims to
stamp out.

Some eight years since an alderman—a trained
plumber—got a code of by-laws adopted for Toronto
regulating the private drains and plumbing, containing
four bad points. I believe they are similar to the rules
in force in Chicago, where legislative excesses in this
line is a common thing. The result of the enforcement
of these four rules has not been to the benefit of the
public health, but quite the reverse.

At that time the public officials (parrot-like) erron-
eously declared that the cause of every contagious sick-
ness was bad plumbing or drains, and so prepared the
taxpayer to submit willingly to bear the cost of an
unreasonable number of inspectors and increased cost
of their sanitary arrangements. We observe that the
well regulated municipalities of Great Britain do not
unnecessarily put every confidence in their bfficials, but
use their own judgment and keep their positions as
employers, and usually legislate to give the greatest good
10 the largest number at the least- possible expense; the
result being that the waste of money and human life
through the unsanitary surroundings is far less than
here, though they have a dense population to deal with.

They properly object to drains being placed near
or under any building. They insist that all subsoil is
sealed air-tight under dwellings, that the floors of cellars,
pantries, kitchens, stables, cattle byres, piggeries, etc.,
are either flagged or concreted, and that the sidewalks,
back lanes, streets and yards are paved, flagged or
macadamized, so that they cannot absorb moisture and
can be easily cleaned.

Tirey have ventilation grates for the sewers similar
to Toronto in the centre of the streets, but their useis
very different. They let the atmospheric air into the
sewers, whilst ours bring up the foul gases and con-
taminate the streets, Their sanitary rules are such

that it is impossible for even the most inexperienced
mechanic to make a serious mistske. They use the
shortest length of drain and water-pipes possible to
serve the houses, knowing that every foot in length
deteriorates its efficiency, They are particular to have
every foot of street mains for the public water supply
laid and graded in a way that they can be easily and
well washed out with a small quantity of water. All
their mechanics and workmen are trained to pay proper
attention to the smallest details, and a strict rule and
method runs through all departments. It is by adopt-
ing these principles that the British people enjoy gener-
ally good health, almost free from illness caused by in-
haling foul gases.

~P L

;
3
5
H
—

CROUND riny, -

In sanitary as well as in political customs, it is
wise to preserve the good points and reject the evil.
There are mansions in England, built before the reign
of Elizabeth, with small mullioned windows and low
ceilings, which had baths, closets, basins, etc., intro-
duced into the houses over a century ago, that are
healthier than modern houses. The reason can be
found in the substantial and durable way every part
and detail was constructed in a plain and simple form ;
the waste water pipes pass through the walls t6 the
outside at the nearest convenient point, and the elabor-
ate use of stone, concrete and tiles for walls and floors;
soft wood, plaster and papering, being avoided. The
whole building was constructed of materials that would
not absorb moisture or retain foul gascs.

‘What a contrast to our sanitary customs and muni-
cipal governments of towns in Canada, where we are
allowed to inhale the foul air rising from the unsealed
subsoil under our living rooms; the stagnant pools of
putrid water under our-cellar ficors, covered out of sight
by decaying planks; from the foul gases discharged
from the drains through the street grates; the odors
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thrown off the wood pavement and sidewalks. We al-
ways appear to favor plans, regulations and ideas that
will take the most labor to erect and cause the circula-
tion of the mort money.

My first objection to the latest sanitary rules in
force in Toronto is the compelling of each house to
have a separate drain and a running trap placed near
the street line, and a fresh air inlet to the house drain
near the front door or window, because it usually takes
about fifty feet of sewer pipes from the street line to
the first house branch or vertical soil pipe, and the
small quantity of sewage delivered from one ordinary
dwelling house is not sufficient to keep so long a stretch
of poorly graded drain clean, because there is so much
friction to overcome that the discharge moves forward
sluggishly, and a total stoppage or choke is daily liable
to occur.

The separate drain rule is a disadvantage to both
the public health and the public sewers. A six-inch
sewer pipe will easily serve a block of six houses better
than it will serve one; indeed, should the unexpected
ever happen, and each of the six houses were discharg-
ing its full complement of sewage at one and the same
time, the pipe would pass it all easily. The niore a
sewer is used the cleaner and healthier it keeps, and
less sewer gas is created. The best place for sewer
pipes to run is along the rear lanes or through the
yards, at least six feet from the houses or kitchen walls,
handy to receive the soil pipes, leaving the front streets
as much as possible for the storm water drains, which
should in all cases be kept separate, because when one
sewer serves both purposes, it is by far too large to
convey the sewage water only.

CLLLAR

The simplest and straightest designs of public and
private sewers are the best. They should have slowly
turned bends and full junctions, giving the pipes, when
possible, a gnod equal grade, and they should be con-
veyed hy the shortest route to the point needed. By
so doing the waste water will continue on the run from
the time it enters the sewer until reaching the outfall,
making it impossible for it to generate any dangerous
sewer gas or leave any deposit in the pipes behind it to
choke the drain. The drain will never need flushing in
this case.

A running trap on the main house drain often acts
as a catch-bag, preventing chips, straws, paper and
hard material from passing forward to the street drain.
A slight impediment causes the trap to choke, prevent-
ing theexcreta from floating round the dip. Thestoppage
often remains unnoticed for about a year until the solids
fill the underground drain to the first house junction ;
the liquids during this time are either leaking through
a defective joint,"contaminating the sub-soil, or worming

their way through the solids to the street sewer. It
also stops thka needed passage of air Detween the street
sewer and the house-top, thus preventing the main
sewers from being ventilated. The fresh air inlet near
the front door discharges a volume of foul air each time
the water closet isflushed, und whenever there is a turbu-
lent atmosphere or a very low temperature. On these
grounds this method ought not to be adopted. Nor
should a sewer pipe go under any dwelling. The metal
soil pipe should always pass through the wall and be
connected to the sewer at least five feet from the
building.

The next dangerous rule is compelling small traps
to be ventilated by a pipe one size less than the trap.
The head of the ventilation pipes being open to the
atmosphere, makes good evaporators in very dry or
frosty weather, and it, soon dries the water out of the
small traps if not frequently replenished. The evapora-
tion of two tablespooofuls will break the seal, and allow
the sewer gas to be conveyed from the soil pipe through
the empty trap into the rooms inside the house.
On this ground small traps should not be entirely relied
upon, especially for baths which are seldom used. The
safest way to handle waste water from small fit-
tings is to place the bottom of the waste pipe over
a trapped gully outside the building (see sketch, Fig.
r and Fig. 4), or if the weather is considered to
be too severe in winter then the gully might be fixed
in the basement or cellar, the surface being sufficiently
below the level of the cellar floor that both the weep-
ing tiles and the cellar drains deliver the water over
and on the top of gully-trap, together with all the small
waste-water pipes, the rain-water pipe, and the pipe
from the ice.box. This method can be made healthy
by fixing a hood over the gully with a local ventilation
pipe carried to and inserted into the chimney, and be
made safe by using a metal pipe and gully-trap (see
Fig. 4), the pipe going five feet through the wall before
connecting to a tile drain To collect the waste water
from all the small traps in the house take 1} or 2-inch
pipe from immediatelv over the gully-trap placed in the
cellar or outside the building, up inside the house and
through the roof, and branch a P-trap squarely in, to
serve the wash tubs, sink, bath and basins (see Fig. 1) ;
by adopting this method good ventilation is secured and
the traps cannot syphon. The usual vent pipes are
unnecessary, nor can auny sewer gas enter the house
even should the trap be syphoned or dried out.

On account of the excreta, the waste pipe from the
water closet must be connected direct with the sewer;
but there is little danger of the seal of the w. c. traps
being broken becauce they are often used. These traps
hold about three quarts of water, and one-third would
have to evaporate before the seal is brcken, and they
cannot evaporate so rapidly as small traps, because the
ventilation pipe is only one-fourth the size of the waste
pipe. I have already described how to drain a cellar
when a gully is fixed in to receive waste pipes, etc.
But where there is no such arrangement, the floor of
the area around the cellar window should be sunk low
enough, be dished and concreted ; the gully set in the
centre, and both cellar, drain and weeping tiles should
pass through the wall and deliver their water over the
trap. (See Fig. 2.) On account of the great depth of
the area it will not freeze.

By arranging the sewer and waste pipe thus the
building is absolutely secured from the risk of collecting
sewer gas, because the small waste pipes are not
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attached to the street sewers. All public sewers should
be designed and constructed so that fresh air can freely
circulate through every part, by taking cvery branch
serving a stack of soil pipes out of the crown of the
sewer, and continuing each line on an upward grade to
above tiie highest point of the house (see Fig. 1), and
similar ventilating pipe from the terminating end of
every branch sewer, if there be a building near to fasteu
itto, and if not erect a hollow pillar to answer the same
purpose, or use a gas pillar similar to Fig, 3. Grates
1aust be fixed in the crown of the streets at short
periods, especially over and at the lowest point of any
dip in the drain and at the lowest end of short streets
connected to the drains, for the purpose of providing an
intake of atmospheric air to pass down into and through
the sewer and up each soil pipe to the house top, out of
harm'’s way. This gives an efficient ventilation at short
periods, each house having a w. c. taking its fair share.

| sTRECY LINE.

ELEVATION.

COPPLP TUSK

‘m CAS KAIN.
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SECTION.

It is better policy to use sufficient forethought in
laying, constructing and ventilating public sewers 1n a
way that poisonous gases cannot possibly generate or
in any way come in contact with our breathing organs,
than it is to employ an army of men to fight the mis-
chief so unwisely created. Intricate fittings and self-
acting machinery cannot be made reliable for sanitary
purposes. All public sanitary arrangements should be
constructed on the plainest workable plan, in such a
way that the parties using them can easily understand
their workings.

Walls, ceilings and floors of lavatories and bath
rooms should be either cemented, tiled or painted,
making them moisture proof. All the fittings should
be open, and easily inspected and cleaned.

The bathroom should have a proper systemn of
ventilation besides the window and the local vent near
the w, c. seat. Wherever the property is so poor that

it cannot afford to go to the expense of safely erccting
sanitary appliances in living apartments with proper
materials, then for the good of the public health the
water closets should be outside the building.

As this climate is too severe for outside water
closets to work smoothly, the pail system of privies
might be adopted in their place, which 1s as odorless
and efficient when properly erected, and afterwards
managed and kept clean, also less repulsive mm appesr-
ance than many water closets. Under many of the

closed seats of common cheap water closets there is at
present an accumulation of filth and putrid water suffi-
cient to cause a fever, and the soft wood work around
the water closet and bath is loaded with poisonous
moisture, which emits such a strong odor that the bath-
room window is kept open, thereby increasing the evil,
because the incoming air drives the poisonous atmos-
phere of the bath-room into the adjoining bedrooms
when the door is open.

Water pipes and traps should not be packéd or sur-
rounded with sawdust, because the sawdust and all
other vegetable fibres will attract damp, and whatever
attracts damp will also attract frost, and also create
foul odors. To prevent traps freezing, they should
have a casting of plaster of Paris or Portland cement
around the dip or water seal, and water pipes conkd be
prevented from freezing by being encased with a thick
rubber pipe stocking, carefully sealed at each end to
prevent the inlet of cold air.

When it is necessary to flush public sewers, water
should be dropped into the drain in bulk; one hundred
gallons of water suddenly dropped into a fifteen-inch
pipe sewer will run through it in bulk for a long dis-
tance like a ball, driving every particle of dirt and foul
air before it, and does more useful good than thousands
of gallons of water passed into the same sewer by a
three-inch hose, which will pass over and by any hard
accumulation adhering to the bottom of the sewer pipe.

TO THE NORTH POLE FROM CANADA.

The fact that Nansen has gone 170 miles nearer
the Pole than any previous explorer, and that the polar
region is a more or less open sea, has stimulated interest
in this faccinating theme. There is a growing convic-
tion among many devoted to this subject that the most
certain route to the north pole will- be out of Canada,
and that some hardy Canadians will be ¢ the first that”
shall “ever burst into that silent sea.” It was no doubt
this faith that inspired W. Chipman, L. Stewart, and
others in the Association of Ontario Land Surveyors,
to form a Committee on Polar Research, and we are
glad to learn from the report presented at the associa-
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tion's meeting in February that, though they had not
been able to malke much advance, the committee was
not inactive during the past year.

J. W. Tyrrell, chairman of the committee, inter-
viewed the Minister of Marine and Fisheries, on learn-
ing of the projected Government expedition to Hudson
Bay this year, in the hope that arrangements could Je
made to have a small party accompany the expedition,
but he was informed that he would have to apply to the
Minister of the Interior. This he did, suggesting that
a small exploring party be sent with the expedition, to
be landed on the cast shore of Fox Channel and to work
along the coast to the north while the expedition pro-
ceeded on its own work; a second season, if possible,
to be devoted to the west shore of Grinnell Land.
Hon. Mr. Sifton replied that he was unable to expend
anything on the project this year, but might * be able
to do something in the direction suggested in the
future.” It appears to us that the Government have
here lost a golden opportunity of acquiring valuable in-
formation about a practically unknown region of Cana-
dian territory, as well as aiding the cause of science, at
the merest trifle of expense, but it is to be hoped the
Government will appreciate the value of this opportun-
ity next year.

The committee considers that the results of Dr.
Nansen's expedition show that the model of the
“Fram" settles the problem of dangerous ice naviga-
tion, and Nansen ¢ has proved most conclusively by his
three years’ experience, which was entirely free from
disaster, that it is possible to spend a healthy and
cheerful, if not a pleasant existence, even amidst the
solitary darkness of a polar night. Nansen's expedi-
tion sailed from the coast of Norway in the summer of
1893, and on the 22nd September of that year, when
north of the Siberian Islands, entered the polar pack,
with which for nearly three years it was to drift in a
westerly direction. On the 14th March, 18935, after
spending a year and a half in the pack, Nansen and
Johancen stepped over the side of the  Fram,” and
accompanied by a number of dogs and 100 days’ pro-
visions fur themsclves, set out over the frozen sca for
the pole. They did not reach it, but they reached lat.
$6° 14’ N. on April 7th, and after five months’ travel
over the ice, and experiencing many hardships and
escapinz many dangers, they returncd to the shores of
Franz Josef Land, where they arrived August Sth,
1895, and where for the ten succeeding months they
Jived in a hut 10 x 6 feet, built of stones and covered
with walrus hide. During this time they subsisted
entircly on polar bears and such other animals as they
could kill. In June, 1896, while attempting to reach
Spitzbergen over the drifting pack, they happily fell in
with the Jackson-Harmsworth expedition near Cape
Flora, and thence werc taken to the coast of
Norway.

Besides sentimental reasons there are many practi-
cal reasons why judicious polar exploration should be
prosecuted. It is well known that for many years the
northern portions of the Hudson Bay have been favor-
ite whaling grounds. Several New England vessels
have made Marble Island, in the north-west part of the
bay, their regular winter quarters for the purpose of
getting at the whales when the ice breaks up in the
spring. For ycars an Amecrican vessel wintered at
Spicer’s Harbor, on the north shore, for the same ob-
ject, and accumulated much wealth.  \When 1t 3s con-

sidered that a single Right whale is valued at $10,000
to $20,000 in oil and bone, it will be seen that the
business has great possibilities. Regarding other forms
of marine life, Mr. Tyrrell says, *“I have observed the
surface of the water, as far as the eye could reach from
the deck of a vessel, appear an undulating sheet of
white, caused by great schools of white whales. This
species of whale, in the adult state, is about 14 feet in
length and is valuable for both hide and oil. Great
numbers of them are captured by the traders of the
Hudson Bay Co., and their products are shipped to
England. \Walruses are also found in great numbers
in various parts of our north seas. 1 have met with
many large herds of them, usually in shallow water
and in the vicinity of sandy shores, where they feed on
clams which they dig up from the sand. A walrus hide,
the weight of which averages 300 pounds, is valued at
10 cents a pound, which, together with the ivory tusks,
places the value of one animal at $30 to $30. Hence a
few hundred walruses alone would form a cargo of no
mean value. DBesides these there are nar-whales, por-
poises, several varieties of seals and many species of
magnificent fish, all of which are of much commercial
value.”

As to furs, the fact is recalled that the Hudson
Bay Co. has for the past 200 years been making untold
wealth out of the fur products of these districts. « At
one station alone,” says Mr. Tyrrell, ¢ it is not an un-
common event for the Eskimos, in one season, to bring
dc+¢n from the north 308 or 400 skins of musk oxen,
besides many others of polar bears, Arctic wolves,
wolverines, foxes, etc. 1 have myself seen the richest
of furs stacked by the Eskimos like haystacks upon the
shore, to await transportation to the Hudson Bay trad-
ing posts. At one locality I visited in 1885 the
Eskimos had trapped over 1,000 white foxes, besides
many wolves, wolverines and colored foxes."

As to mincrals there is no reason why the limitless
rocky plains of the north should not be found to contain
as many and as rich mineral tracts as have ever been
discovered in the temperate or torrid zones. In fact
they have been discovered, and beyond doubt many
more rich ones await the arrival of the explorer and the
prospector.

From a scientific view there is much to be gained
by judicious exploration in the arctics, and the following
among other branches of science may be pursued with
fruitful results in this broad realm of mystery : Geology,
geography, ethnology, zoology, botany, meteorology,
occanology and terrestrial magnetism. In conclusion
the committee quote the opinion of Admiral A. H. Mark-.
ham that “ no more important or interesting work associ-
ated with polar research can be conceived than the
cxploration of that vast unknown region situated
Letween Wrangle Land and Prince Patrick Island, and
the connection of the latter with Aldriches in Grant
Land.” Now this unknown and most interesting
region lies within the Dominion of Canada, but what
are we as Canadians doing to establish our claim or to
lift from it the enveloping cloud of mystery ?

**Uplup! Let usa voyage take,
Why sit we here at ease ?

Find us a vesscl tight and saug
Bound for the Northern Seas!”

MOVING TIME!! Ogr subscribers aro reminded to notify
us of any chango in nddross neocssary. Glvo both old and new
addresses. THE PUBLISHERS.
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UNITED STATES MINERAL AND METAL PRODUCTION IN 1896.
g 1635, 1896,
3
= . Val 4 . )|
Products, z Quantlty. Produattons ! Quantity. ‘of Beoduction
e
] Custotnar Metric st .
3 Mcnurcs.y ‘Tons. Totals, gt‘:a:t:rr,:-:} 91!:::510 Totals.
Nox-MrTatrie, 1 ‘ .
Abrasives: |
Corundum and emery ............ 38s 339 $36,400 372 361 $55.18¢9
Garnet ciuviiveiiieeesnnnnnnnn. 2,005 1,873 93,350 2,365 2,135 97,350
Grindstones..voveeure: coeennnn. 36,38) 33,004 200,378 31,865 ! 30,972 282,538
MilStones ...vveeneiveveceee ol SHT. Jevuennnnn Y P 8,525 leeeinraifeecicacanaan lecesrcaceens 13,452
Tripoli and inf. carth ............ 1,788 1,622 26,049 2,012 | 1.955 20,207
Whetstones  ...ooveer cvennnn. 1, 1,459 78.303 610 § 553 29,309
Alum ittt er e . 75,000 68,025 2,225,000 75,000 72,900 2,225,000
ADtimony or¢ «eeveeeveenaennenn....] ShT. 1,083 982 37.905 150 145 4.750
Asbestos and talc:
Asbestos ciiviiiiiiiiiiiiiienn.. . 1,010 910 11,400 716 696 12,670
Fibroustalce. . coeieennnnnnnnnnn. . 66,500 60,316 665,000 50,000 45,260 500,000
Talc and soapstone ..............! Sh T, 18,885 17.129 361,353 7.219 6.990 64.595
Asphalt ....civiiiiinniennsconnnn. Sh. T. 14,300 12,970 300,000 4,500 4374 90,000
Asphaltic limestone ................ Sh.T. |..eoiaeen . cevefecienanaann. S
Bituminousrock ..........c0een... Sh.T 43.778 39.707 143,456
Bit. sandstone........ e Sh.T. {ceeeinneana]. e
Barytes .. ciiiiieiiiiienceancnes Sh. T. 20,255 18,371 99.020
Bauxite ciiiiiiiiiiiiniies ceeen L T. 14,145 14.371 56,580
BOraX ceiiiiiiiiiiaiariianineiaea i Lbs. 13.500.350 6,126 732.850
Bromine .i..ciiniiiinnnncieceanaan Lbs, 394,854 179 102,662
Cement, nat. hydraul. ..... al 7.694.053 1,047,006 4.597.285 .
Cement, Portland b 749.059 135.879 1,430,089 | 790,
Clay, refractory ... . 43,750,000 3.401,250 4.500,000 3.750,000 | 3,401,250 4,500,000
Clay, kaolin...oooveeeinnnnnes 30.910 28 035 258.431 29,056 28,242 219,732
Coal, anthracite ccovvenvannennns -ut) 58.362.985 | 52.905,538 | $9.948.699 51,550,928 I 46.7904.218 | 79.434.629
Co2l, bituminous ... £137.398.347 | 120.627.141 | 125.344.248 141,720,009 | 128,568.473 { 127,548.089
CokCevrrrrnnnriennannnnn 9.927.348 9.000.090 | 15.258.935 10.372.624 I 9.410,034 | 15.973.830
Cobalt oxide ............ veeees 0,300 3 8.650 12,825 6 16,672
Copperas...ocveiiireetarenacnnanas ' 14.118 12,505 069.835 11.108 10,706 53,112
Copper sulphate.....ovoiiieineeaadd 45,000,000 20,412 1,350,000 45,000,000 20,412 1.350,000
Chrome ot€. .ceveeeceeeeenenioncas 1.450 1,473 16,795 32 203 ¢ 3670
Feldspar uoiiiiiiniiniinonnnennna, 22,195 22,550 104.082 19.92 20,241 103,599
Fluorspar...coeieieeniian nansnnnes 4,000 3.628 306440 | 10 Ogfecencccncrent tiiiiiiiiifececetannnas
Graphile coiviveeeieeneeneannns 392,008 178 17 630 450,000 't..iiiiecaan. 20,250
Graphite, amorphous 1,100 4.700 574 557 3.850
GypPsUM covvniniinroencncannnnnas 298 572 270,504 974 219 248,869 ! 241.900 867,071
Ironore .oiiiiiiiiiiiiiiiianienna, .16 950,000 | 17.221.200 | 20,662,500 72| 17.000,000 | 70.272.000 | 32,300,000
D OR 1 YT 160,000,0C0 5.443.164 | 30.000,000 50jcccenncnnnan: 5.443.164 | 30,000,000
Magnesite L.iiiiiiiiieiiiiieneenn. ,200 1,995 14,7C0 39 2,067 ! 2,592 13.435
Manganese ore .....ceeeeeveccccnnn 14.883 15 121 92 034 12 7-303 ! 7.419 .585
Mica, ground coiviieenieennnecnncas 750,000 340 31.956 00 772000 ..ecese caen 33.332
Mica, sheet..ioieceeinniannncaacan 6,200 3 6.400 00 3.000 l cecerecaeas 3,150
Mineral wool ....viiiiiiiiiinnanans 6,742 6,115 69.481 36 7.659 ; 7.444 §2,814
MOnazite cooe ittt iiiiie et 1,900,000 $62 114,000 7. P ELET RPN B “eescissen
B L o L T A O 12,000,000 {+ +ecevedersennneann. leceesrenan «.] 30.000,000
Paints, mineral 47.084 42.705 1,086,767 75.219 73.112 1.070,556
Paints, vermilion .. 118 107 118,190 ) 93 94.677
Paiats, white lead ... 95.3 $6,537 9.061.963 89,313 | $7.685 7.378.332
Paints, zincoxide ...ovviiiiennnnnn 22, 20,498 1.588.300 16.799 15,239 1,595.905
Datroleum (crude) ceeveee v cenn.es 50,652,025 6,420,742 | 42 547.701 16,795.760 5.731.920 | 42,116,183
Phosphaterock ...cccvviiiiiannnn.. 531,498 $34.802 2.577.633 312,718 317,721 1,049.655
Marls civiiiiiiiiiiii ittt e 217,700 221,183 557.790 155,000 157.450 418,500
Precious S1oNes covviieeiacaieceeans teve vemeefeosececinian 250,000 P P 200,000
36 7 211 N 81,000 2.2 353.160 73.822 75.003 156,698
Salt, evaporated....oviiieiiinnianns 12,521,495 1.539.178 5:844.348 10,958,751 1.301.349 5.432.105
Salt, TOCK . e teteietavecrsaccnnsennss 1,367.638 173,662 518,730 1,157,000 146.998 138,830
Silica, sand and quartz ............. L. T, 523.640 532,018 553.128 634.355 | 644.504 992,676
Slate, roofing .ccoieiaianians aen Squares! G45.361 190,277 2,062,239 537.0603 179,021 1,726,790
Slate manufactures .. ............ Sq. ft. 3,750,500 11,170 369.062 2,267,424 7,558 255,803
Soda, natural c..eieiiiiiiiiiiaianns Sh. T. 1,900 1,724 47,500 T P
Soda, manufactured .....o.oeanann.. MT |eeeeeeaaa. 167,000 3.841,000 3,500,000
Stone, limestone (flux) «v.veeeoennnn. Sh. T. 3.390,000 3.444.2490 2,542,509 ceetetess eiieenes sseses] 2,500,000
Stone, Marble. . veiieeieictacencnnns Cu. ft. 5.942.533 568,593 4,056,261 6,116,837 EE T PP PP 2,729.727
StODE, ONYX.eereirannennennannaaal| Cu. ft. Soo 6 10,750 500 eeeeiiianais §.000
Other building stones ....... PR TP i 33.000,000 etesesssiesiiecaiiieaaad 30,000,000
Sulphur ceveecnnan e feeesceanas LT 1,650 ! 1.6;6 126,950 3,500 leeriinananns 100,000
Est. prod. unspecified eoeeevvrinniafeceiacidfoeeaiaiiii il 5.000,000 Jeeseacaefencsasancean foereerasanae 5,000,000
Total nonemetals voveecveniiecaneeeienid]oeeeaniiiaiidieaniaai, $37383.364 |eeeceniierniaaniann, feeteiienanas 410,090.987
MeTALs. I
Aluminum ieiiiierceiiaaaacnannns Lbs. 000,000 408 495.000 1,300,000 "tecaecacacan 520,000
ADHmMONY toceriiniiiaeaianinnans Sh.T 433 393 68.547 596 - 579 83.450
L0 1 Lbs. | 386.453.850 175.293 | 36.944.958 453.524.000 (............| 48,786,050
Gof N B o L L 2 265,612 J70.470 | 46.830,200 2,757,620 : 85.773 | 57.000,000
Iron, Pig wveveevecececnnneracnes ] LT, 0.416.308 9,597+-439 | 108.632.542 8,763.860 ; 8.909,000 | 87.658.690
Lead, valueat NY. ... .oovvveeees] SH.T. 156,554 142.29S | 10,132,768 175717 - 159,410 | 10,472,733
Platinum cvviiiieiiiecetsecnnnaaass Ozs. f 150 fencenenannns 2,250 |... 150 jevecvenecnoes 2,250
Quicksilver .....cecvnieeeeaees .| Flks.g 33.978 1.179 1.313.559 33012 bioiaaa.., 1,222,444
Silver, commercial valoe ........ ceeef Ozs. f| 46.331.235 | J1.447.057 | 30.254.206 45.405,173 1,414,748 | 30,461,665
Zinc (spelter) coeeeeenaaeniesecad SO T, S1.858 74245 |  5.942.590 T l 74925 | 6,074,219
Total metals ..ccveenrncccccccnssefocasccas]oceseccacaas]ocneeenannss 240,617,370 |. cesssesecren I ............ 242,311,481
G1and t01alS «eeierernneecernaanafoenanaesferaeananenn , ............ 678,000,734 ceeenenennnn leer veavnenn 653,311,468
(1) Barrels of 3001bs., (0) $001bs., (€) 200 Ibs., (s 42 Rals, (¢) 352 Ibs. ) Troy ounces. (g0 Flasks of 76} 1bs. (h) Bit coal includes brown coaland

lignlte, Theanthraclta

actlon Us the total {1t Pennsylivanta, Ackaasas, aad

lotado. ({1 Estimated. (5) Kilograme.

Abbreviattons ~Sh. T, short tons (2000 1bx) ; L. T., loag tons (2213 1ba); M. T., metric tons (3,2046 Ibs.); Sq'es, squares (100 3q. ft., 1apped and laid),
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THE PULP QUESTION.

The Canapian Exciveer has taken the position
that Canadashould manufacture itsownwood-pulp. The
growth of the wood-pulp mdustry is one of the marvels
of recent times, and, in addition to the manufacture of
paper, there are now over 100 distinct lines of manu-
facturing in which wood-pulp is the raw material, and
year by year the uses of this material are increasing in
variety and importance. Itisonlyin 1881 that the wood-
pulp industry figuresinthe Canadian census returns. The
mills in Canada then had an invested capital of $92,000,
and the annual product was valued at $63,300. By 1891
they had developed into an invested capital of $2,900,-
go7, with an annual product of $1,057,810. Sincethen
several new mills have been established devoted
exclusively to the export trade, the Canadian pulp hav-
ing attained a high reputation in Englaud and else-
where, while vast quantities of pulp logs are shipped to
the United Siates, where it is used by the American
paper mills in preference to pulp wood of American
growth. English and American paper manufacturers
have found that Canadian pulp makes a stronger paper,
and is capable of a higher finish than the pulp of Nor-
way and Sweden, which heretofore was almost exclu-
sively used. So marked 1s the difference in quality be-
tween Canadian and Scandinavian pulp that the
former brand now brings from $4 to $5 more per ton
and has the preference even at that.

1t is to be feared that our governments have not
realized the enormous value and the almost unlimited
prospects of the pulp business, but the fact is that
Canada has the pulp and paper business of the world in
her control, and the only question remaining is whether
she shall give this away, or keep it for herself. Thefacts
arc very simple, if not generally familiar.  The spruce
tree, which is the best suited of all trees for the production
of wood-pulp, grows n Canada to a perfection not
attained in any other country in the world. We speak
of course with reference to the adaptability of Canadian
spruce for the particular industry of paper-making, and
other products from pulp.

In conversation with a Canadian paper manufac-
turer of wide experience, we learn that the qualities of
Canadian spruce are derived from this particular feature
of the climate in the great spruce belts of Canada—that
at the close of a comparatively hot summer the advent
of winter pute a more sudden stop to vegetation and
growth of fibre than in any other climate. Other
climates grow spruce, but theadvent of winter is slower,
and this gradual and partial cessation of vegetation
lea.esa fibre that 1s too hard, while the tree grows too
knotty for the best quality of pulp. In the spruce belts
of Canada vegetation is completely dead in the winter,
and its sudden restoration in the spring is equally favor-
able to the maintenance of that precise quality requised
for first-class paper. Now the forest area of Canada
is 1,248,798 square miles, and exclusive of the spruce
belts of New Brunswick, Nova Scotia and Quebec,
there is 2 tract of land extending from the shores of
Labrador on the east 10 the North-West Territories on
the west, and from the northera settlements of Ontario
and Qucbec up to the shores of Hudson Bay, and this
vast area is more or less timbered with spruce of capi-
tal quality for pulp making. The spruce tree will grow
to maturity in from twenty to twenty-five yeus, and
thus it requires only careful management and a wise
policy to make Canada the future headquarters not only

of the pulp-making industry, but of paper manufacturing
and other industries having pulp as their raw material.

We do not advocate the imposition of a heavy
export duty ou pulp logs as a mere act of retahation
against the United States. We urge 1t simply as an
act in our own interest, designed to promote home
manufactures, and to put our own trade in the position
which nature has designed for us. Nature has marked
out Canada as the great pulp and paper manufactory of
the world, not only because she has given us enormous
quantities of the best raw material that there is in the
world, but because she has given us the colossal water
powers, the hardy labor population and cheap water
transportation required to develop it.

We only require a firm and judicious policy on the
part of the Dominion Government to put the pulp and
pulp-wood industry in such a position that within ten
years millions of dcollats of new capital will be invested
in it, and Canadian pulp, paper, and other pulp-wood
products exported to every leading country in the
world.

THE CANADIAN ELECTRICAL ASSOCIATION.

A meeting on June 2nd, 3rd and 4th of the Cana-
dian Electrical Association at Niagara Falls, Ont,,
promises to be one of unusual interest and benefit to
the members who can arrange to be present. At a
meeting of the executive committee, which was held at
Niagara Falls on Saturday, the 27th ult., a general pro-
gramme was outlined by Wlfrid Phillips, manager of
the Niagara Falls Park and River Railway, which pre-
sents most attractive features to those interested in the
important electrical developments of which Niagara
Falls is at present the centre. The meeting of the
association proper will be held in the large banquet hall
of the Dufferin Cafe in the Park, which is most con.
veniently situated to the convention headquarters at the
new Hotel Lafayette. Papers on various timely and
interesting subjects have been asked from engineers and
central station managers, and the programme in this
respect should be especially interesting. It is the de-
sire of the president, John Yule, to give the papers read
before the association such a practical turn as will make
thein of real benefit to the central station manager in
connection with the various problems which he has to
meet from day to day in the successful and profitable
operation of his plant. Asa large part of the incen-
tive to attend this year's meeting of the association lies
in the fact that it is being held at Niagara Falls,arrange-
ments are being perfected by which an opportunity
will be afforded for the complete inspection of the
various electrical enterprises now in operation or
under construction in the neighborhood. Amongst
these will be a trip over the Niagara Falls Park
and River and Gorge Railway routes, an inspection of
the Cataract Construction and the Hydraulic Co.'s
plant, and also of the group of electro-chemical manu-
facturing cstablishments, which are now becoming the
most important industrial application of the Niagara
Falls water-power. In view of the widespread interest
displayed in t' ¢ operation of the transmission plant to
Buffalo from the Falls, arrangements are being made
for a trip over the Jine of the Buffalo and Niagara Falls
Power and Railway Co., to where the rotary converters
now in use are transforming 1,000-h.p generated by the
clectric current machines in the Cataract Construction
Co.’s power house, to 550-volt direct currents for use on
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the Buffalo Street Railway system. Invitations have
been issued to prominent engineers and other gentle-
men connected with clectrical interests to be present at
the banquet, which is to be held in the Dufferin Cafe,
and arrangements for some pleasing and unique decora-
tive effects have been made. The free use of the
Niagara Falls Power and River Railway is offered to
members of the association, and the same courtesy has
been extended by the roads on the American side.

In view of the fact that the convention of the
National Electric Light Association of the United
States is to be held at Niagara Falls, in June, to be
followed later on by that of:the Street Railway Associa-
tion, the meeting of our Canadian Association at the
same place this year is most timely, and should be taken
advantage of by those interested in electrical develop-
ments in the Dominion, as a most favorable opportunity
of inspecting the progress made in developing and util-
izing by electrical means the energy of the world’s
greatest water-power.

THE FEDERATED CANADIAN MINING INSTITUTE.*

During the session of the IFederated Mining Insti-
tute, Montreal, the chair was occupied by the President,
Major R. G. Leckie, Torbrook, N.S., whose executive
ability and kindly manner did much to facilitate the
transaction of business. In his address at the opening
of the convention, he said :

* The effort to bring together, in one federal body,
the several mining societies of our different provinces,
is fully justified by the results which we now see.
Around vs here are met men from every province in
the Dominion. Engineers of high technical training
and extended experience; exploters who have shown
pluck and endurance in their tireless search for crop-
pings; miners who have developed the discoveries, and
nmetallurgists who have extracted the refined metals
from the ore.

*« Mining and metallurgy are among the most im-
portant industrial arts, and, therefore, the importance of
the Federal Institute is readily seen, and the necessity
of its organization could not be called in question.”

Every profession has its individual, and, perhaps,
exclusive society. Every branch of industry and com-
merce has its organization, and craftsmen and laborers
vigorously maintain their own unions. Our institute,
as you know, is a federation of provincial mining socie-
ties, which in their own limited spheres bave been of
great service to their members, both from a technical
and commercial point of view, besides promoting a
spirit of social good fellowship. This Federated Insti-
tute will carry their work to a widet sphere, extending
{rom ocean to ocean, and discuss matters from a broader
point of view. The provinaial societies will still have
their own immediate affairs to look after, which in many
respects are practically of greater importance. The
titles to lands, conditions and terms of mining leases,
laws regulating the workings of mines and employment
of labor, all come within the sphére of the Provincial
Legislature, likewise local taxation, the encouragement
and regulation of technical education and other such
matters. The Canadian Mining Institute will, we take
it, devote itself more to technical and scientific mat-
ters, as the syllabus now before us shows. 1t contains
a list of papers of the highest interest and practical
value, which would do much credit to any similar asso-
ciation in the world.

= Almtract from the Preddent’s address,

Tue paper which appears in this issue on the
sanitation of Toronto is one of serious import to the
people of the Queen City, and other authorities besides
Mr. Watson regard the present plumbing and drainage
system as wrong in principle in more than one respect.
In some cases, at least, the so-called fresh air *¢ inlets”
connected with the house drains may be more correctly
described as sewer gas outlets, and while the [iresent
system and the abomination of cedar-block paving are
continued, the health of Toronto is certain to go from
bad to worse. Thwice this spring have the schools been
closed, owing to infectious diseases. Contrast the
record of Hamilton, where the English system of sani-
tation is followed, and that of Toronto, which has locked
to Chicago as its model. The report of the Registrar-
General for 1896 is not yet to hand, but the figures for
1895 show that the deaths from typhoid fever and diph-
theria in Toronto were at the rate of one in each 955 of
the population, while the deaths in Hamilton from the
same diseases were at the rate of only one for each
2,200. These are the cold facts, and the sooner the
city authorities squarely face them the better it will be
for the future reputation of Toronto.

THE present number closes the fourth volume of
Tue Caxapiax Encixger. The editors and publishers
thank the friends of the paper for their hearty support
in enabling it to attain its present position. During
the coming year a number of papers and articles of
special interest are being arranged for, among which
may be mentioned a series of articles on railroad engi-
neering by Prof. Cecil B. Smith, of McGill University.
An index for volume four is now ready, and will be
mailed free to any subscriber who wishes to bind the
paper.

A NUMBER ol topics to which we promised to refer
in this number have been left over for our next issue,
owing to the pressure on our columns, due to the fact
that this is the final number of the fourth volume.
Among them are papers on ‘ The Mines of Ontario,”
¢ Irrigation in the North-West Territories,” etc. \Ve
have also held over articles on * The Ottawa Valley
Canal,” “ Steam Heating,” etc.

THE CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

A joint meeting of the Ontario Association of Stationary En.
gineers and the Canadian Association of Stationary Engineers was
held in ;Toronto on St. Patrick's Day, to consider the question of
federal legislation in the interests of stationary engincers. A com-
mittee was nominated for the purpose of framing a draft bill. The
representatives of the O.A.S.E. on this committee were: A. Ames,
president, Brantford . Fred. Mitchell, vice-president, London: A.
M. Wickens, acting registrar, Toronto, and Robert Mackie, treas-
urer, Hamilton. The representatives of the CAS.E. were: Jas,
freviin, exceutive presideat, Kingston ; Wm, Norris, Hamilton; C.
Moscley, John Fox, G. C. Mooring, James Milae and Wm. Cross,
Toronto. The committee are now making the draft of a bill which
is to be presented to the Dominion Parliament at the present

session.,
HAMILTON NO. 2, C.AS.E,

Hamilton, No. 2, held an open meeting March 19th,  Mr.
Ballard, Inspector of Pablic Schools was present,and gavean inter-
esting lectureon * Decimals and Fractions,” which was thoroughly
cnjoyed by all present. Mr Edwards, architect, also made a few
remarks, stating that in the near future he wosld give a paper on
** Mechanical Drawing.” W G. Blackgrove, past president execu-
tive coancil, was preseat and gave a short address. The member-
ship certificates were handed to the members by W. Norris, who
presided at the meeting. The annual dinner of the Hamilton
Branch will be beld April 15th.

Coasult the Direclion Xabel on Yonr Wrappeor, aund If in
AITOATS PlEAsS DAYy TP At onoe. THE PUBLISHERS.



ADVANTAGES OF COMPRESSED AIR.

BY JAMES F. LEWIS, CHICAGO
Concluded from last issue

J. Il McCornnell, superintendent of motive power of the
Union Pacific Railway, furnishes the following interesting and
rehable figures showing what can be done by the use of compressed
air in shops. He says *The many savings through the use ol
air inshops of the Inion Pacific system aggregate $10,000 per year
in labor alone. Savings per day:

Putting wheels in wheel lathe, three lathes in the shop. an
average of one change a day, saves one man in handling
this work cevevneenins oon

Hiosting steel tired wheels and aales in lathe, an average of
six changes a day, saves one hour in time, twenty cents,

$1 Go

and one man less to handle the work, 81.60...... veesss 1 80
~ -~ .
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.
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Hoisting axles into cut-off lathe, an average of tenchanges a

day, saves one hour per day in time........... teeeaen $o 25
One large boring mill averages two changes a day, $1.60, sav-

ing of time of thirty minutes and the use of onc helper,

fifteen cents ..ol e oLl eereeeeeraaeataaeas IR t S5
Handling cylinders in large boring mill and planer, saves the
labor of rne man and one-half hour each change ...... 1 60

Three men working on pistons, etc , in raising them from the
floor to the bench, serving three machinists, saves one
helper aday . ccvivieiniiiiiiiiiit iiiiiieietiia i Ss
Raising chucks, {ace plates,and other heavy work, air hoists
inthe machine shop, saves one helper aday +o.c.c.c.. 1 50
Lifting driving wheels and other heavy work on the large
slotting machine saves the time of onc man and twenty

TS e eevriaonennsossssenaoancan N 1 50
In applying cylinders on boilers, saves one machirist and

helper's time of tenhours........... Ceesesiitsiiinane 2 40
Facing valves, saves helper'stime of four hours............ Go
Pressing on driving wheels and anles, ete . three less helpers

onc houreach.............. Cereeeiesiaeaens PN 45

* Paeumatic tin
and galvanized
iron press, i get-
S . ting out stock for
twenty doz. water
buckets, get it out
in eight hours,
where it previous-
ly took 4o hours.

4 Ak aas
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In making brake shoes, stamping a loop to have casting run on,
previously one man would do 200 in a day, where he now does 6oo.
All work on this machine saves in the neighborhood of from fifty
to sixty per cent. Running foundry elevator with the air hoist
saves twenty-hive per cent. of one man's time. Saves seventy-five
per cent. time putting in stay bolts in a fire box by using air motor
for tapping out holes and screwing in bolts,  Save in the neighbor-
hood of fifty per cent. by using pnecumatic hammers for caulking
both flues and boilers. Take engines in and out of round house
when necessary to change them, save the work of six men pinch-
ing, possibly forty-five minutes, not counting the delay of men
waiting to go back to work on the engine. Blowing out esngines
with air, saves a cord of wood, besides the inconvenience and delay,
as the men cannot work around a hot engine to advantage. Handle
all engines on the transfer tables, now run by air, previously run by
crank. One man does now what six did before. \Vhere six men

move a foot in a minute, air motor under like

conditions will move twelve feet. As this is
" moved several times a day; this is in itself a

great saving. Paeumatic hoist for unloading

. scrap at the foundry. The old method took six

¢ 7 men ten hours ; under the same conditions with
the hoist, two men will do it in four hours.

L Unloading a car of wheels it takessix men half

an hour, now three will do it in fifteen minutes.
Sandpapering off a fifty 100t baggage car by
hand took in the neighborhood of sixty hours,
now it takes fourteen hours with the sand-
papering machine. Air jacks for raising and
lowering freight cars now take one man three
minutes, where previously it took two men ten
minutes. Truck jacks to remove three pairs of
wheels takes 134 hours, the old method takes
six hours. Cleaning a car by air saves ten per
cent. in time. Air white-washing machine,
where it took ten men five days, it now takes
four men one day, and a seventy-five per cent.
better job. New applications of compressed
air are made daily, two of the most recent being an air motor
attached to a differential hoist, and a portable stay-bolt cutter, that
can be operated in the hands of one man, thue doing away with the
cumbersome affair hung on a post.”

Geo. D. Brooke, master mechanic of the St. Paul and Duluth
Railroad, says: We are rapidly increasing the use of the air in
the shape of hoists, air boring machines, air bull dozer for black-
smith shop, air flue welder, and a four inch cylinder air hammer
for light forgings, and drawing out the ends of driving and truck
springs. It is giving perfect satisfaction and will soon pay for
itsclf in the item of saving in laboring help, independent of short-
ening the time of doing work.

F. L Wanklyn, master mechanic of the Grand Trunk Railway
system, has been greatly interested in the use of compressed air for
a long time, and has madeit quite a study so far as be conld with
the machine that the company was willing to give him, which con.
sists of an old cnginc taken out of the scrap heap, to which he
fitted an air cylinder. He is using air for the following work
and says

The uses to be found for compressed air seem to be inex-
haustible as far as a machine shop is concerned, as hardly a day
passes without some suggestion being made for a new and advan-
tageous application of this handy and expeditious system for trans-
mitting power.

For hoisting ; running small reciprocating engines and rotary
motors for drilling and tapping, especially in connection with stay-
bolting of fire boxes, alsh for facing valve seats and re.-boring
cylinders ; breaking stay bolts when removing old inside fire boxes:
cutting off projecting cnds of new staybolts prior to riveting;
chipping and caulking, and driving and snapping tank
rivets; whitewashing: opcrating moulding machines;
testing air brake apparatus, and blowing through air and
stcam pipes . supplying necessary blast in connection with
oil gas furnaces for setting and removing tires ; supplying
blast 1o riveting fires in partable forges ; operating cinder
hoist in connection with round house ash pit; operating
small pneumatic jacks to take the place of the holder-up
in riveting over fircbox stay bolts.

In a discussion on the advantages of compressed air at
a mecting of the Western Railway Club, E. M. Herr,
then master mecbanic of the Chicago and Northwestern
Railway, now superintendent of motive power of the
Northern Pacific Railway, says:

Cempressed air is advantageous about a railway shop

¥
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for another reason ; in this it differs from electricity and has an ad

vantage over it, that is, that when the storage is not being drawn
upon the plant can be shut down absolutely and still the reservoir
with the power is at hand at all times for use. Thisis of great
advantage in a place where but a small amount of compressed air
is used and used occasionally For instance, at night it might be very
advantageous to have compressed air at hand for use at intervals,
whan a compressor that would probably work an hour or an hour
and a half at night, would compress all the air that was necessary.

This being stored in the reservoirs can be drawn upon, and the
compressor would automatically shut down when the desired pres-
sure was attained. There has been but very little data accumu-
lated from actual practice regarding the cost of making compressed
air. We have the following from the A.T. & S.F. railway shops at

Topeka :—
Steam pressure vooveeeaenes Ceaeiiaeeeae 8o lbs.
Air pressure ............ ceseeaeeennann 100 *
Tons of coal of 2,000 Ibs per month .... 155
Cost of coal per month ................ $139.50
Cost of coal perton ...... Ceereieaeiien. .90
Amount of {ree air per minute .......... 1,712 cubic fect.

Amount of free air per day of 10 hours .. 1,027,584 o
Amount of free air per month of 31 days..31.855,104 .

Revolutions perminute ...covveieieeans 50
Pounds of coal per 1,000 fect of free air.. 9.7 lbs.
Cost per 1,000 feet of free air...oooee.. .. 00437 C.

The above compressor is fitted with Meyer adjustable steam
valve, compound air cylinders with mechanical air valves on low
pressure cylinders.  Air taken from outside the engine room. The
above cost is for the air delivered from the compressor for fuel
only, that is, the cost of oil, labor and interest on cost of plant not
considcred. Steam cylinders 20 by 48 incher, air cylinders 28 and
16 by 48 inches, h.p. 310.

\Wm. Forsyth, of the C.B. & Q.R.R,, says regarding the cost of
compressed air-

We bave indicated the enginc with the air compressor free,
and also when it was compressing air to So lbs., and foui.d that it
required yo h.p. We get a horse power with the Corliss engine
with 43 Ibs. of coal per hour, and the air compressor consumes
204 ibs. of coal per hour, and at $3 a ton the cost of a thousand
cubic feet of free air compressed to o 1bs. is 10 cents.  With coal
at $1 50 per ton, it is of course only 5 <ents per thousand cubic
fect

Wm. Renshaw, Superintendent of motive power and ma-
chinery of the Illinois Central R R. Co, says  ** We installed at
our Buranside shops, about a year ago, a Rand Duplex Corliss Air
Compressor with compound air cylinders, and at present are using
compressed ir for the following purposes - Elevating sand at engine
sand house, elevating oil at oil house, hoisting heavy castings and
parts, at machinetools, ctc., forcing couplings on air hose, operating
cylinder boring bar, operating valve facing machine, filling cylin-
ders of hydraulic presses, removing and applying driving tires,

testing water pumps after repairs, drilling with niotor, tapping
with motor, reaming with motor, cleaning boilers, cleaning ma-
chinery, punching jacket rivet holes, taking old paint off tin
roofs, rolling and beading flues, chipping, cutting, caulking, small
bull dozer, elevating water from dez2p wells, testing'air and driver
brakes, elevators in store house, operating letter presses, cutting
out staybolt stubs, jacking up cars and trucks, cleaning interior of
coaches, cleaning upholstered work, burning paint off coaches,
painting cars, sand blast ends of cars, gasoline heater, cutting off
staybolts, screwing in staybolts, rivet forges, one blacksmith forge,
pressing in driving box brasses, operating flange clamp, swedging
flues. This is the list to date, but we are finding further use
for the compressed air every day, and we could not afford to
be without it. I consider it the best mecans of transmitting
power in and about shops: First, on account of the many
uses to which it is adapted, and the simple appliances
needed in connection with its use. Second, with but few
exceptions in the above list steam and electricity could not
perform the work without more complicated apparatus, and
in a great many instances, air alone is applicable. Third,
most of the appliances used are of our own manufacture,
and in connection with the pipe line are easily kept in repair by our
own shop men. Fourth, there is no element of danger, and the
apparatus requires no skilled mechanic to handle same, and it is
safe to use in places where steam or electricity might be objection-
able. Fifth, it can be carried greater distances without loss than
steam, and taking into consideration cost of plant, cost of mainten-
ance skilled help required, etc., it can be produced for less money
than electricity. As regards saving'made over old methods, would
say, taking into consideration all things, that an average all round
saving of from twenty-five to thirty per cent. would ecasily be
realized. Take, lor instance, the saving eflected by use of air hoists
alone, which, though hard to figure, will assume Jarge proportions
when the amount of labor they take the place of is taken into con-
sideration. We figurea saving of sixty per cent in burning paint
off paseenger cars, and fifty per cent. in painting freight cars and
passenger trucks. This compressor is a duplex. with steam cylin-
ders 20 inches diameter by 30 inch stroke, fitted with improved
Corliss valve gear. The air cylinders are compound, :6 by 30
inches low pressure air cylinder, 15 by 30 inches high
pressure air cylinder, having an intercooler which carries
the air from the low pressure cylinder to the high pressure,
through pipes that are surrounded with water, thus cooling the air
after the first compression, before it goes into the second compres.
sion cylinder. The intake cylinder has a hooded head, arranged so
as to take the air from the outside of the building. Whenever
tequired, it gives them the air compressed to 150 tbs,, with steam
pressure at So lbs,

The same type of compressor is used by the St. Paul and
Duluth Railway Co., also Atchison, Topeka and Santa Fe Railway
Co , also the Michigan Central R. R. at St. Thomas.

In a paper read before the Western Foundrymen's Association
by Geo. A, True:—

** Taking a basis of 2,000 ton-feet per day, assuming the opera-
tors labor at $2 per day, we have an operating or attending labor of
about twenty-fivecents per 1,000 ton.feet. The total cost, therefore,
of hoisting one ton 1,000 feet will be about thirty.two cents, or in a
foundry of thirty tons daily capacity, about sixty-five cents per day,
using direct-acting vertical hoists, or roughly. in a thirty ton per
day foundry, $5 per day represents the labor of hoisting by hand
power, against sixty-five cents per day by air hoists, a saving well
worth considering. Making a comparison with hand power, as
already stated, the cost of hoisting by manual labor in the foundry
under consideration would be not far from $5 per day, equivalent
in good times to $1,500 per year. By air it would cost $200 per
year, or. if we include interest on the investment, which is only
fair, we will have a hoisting cost, when operated by hand-power, of
about $1,600, against $380 using air The saving would go far
towards purchasing a first-class air plant.”

The Massey-1iarris Co., of Toronto, Ont., say .—

*We are using this air compressor in connection with burning
oil fuel in our smith shop. We have for some years been using oil
for fuel instead of coal. Last week the writer spent some hours in
the factory of Wm. Deering & Co., Chicago, where they are using
compressed air for hoisting cranes, which seems to work very nicely
indeed. The heavy flasks in the molding sbop and the molten
iron arc lifted by these pncumatic 1 oists, as well as the heavier
castings in the machine shop. Ther aie also t0 a limited extent
using it for ramming the sand into the nivlds, ete. I have no doubt
it will be used to a very much greater extent in the near futare
than it has been in the past.  So far as using it in connection with
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oil fires is concerned, we may say that after some six years eaperi-
ence with oil we would not go back to coal under any considera-
tion. Air is being used very extensively for pumping deep weils,
taking the place of the old style deep well steam pump, and in every
case it increases the output of the wells from twenty five to seventy-
five per cent.”

In a recent twenty-four hour test, pumping four St. Peter
wells, the following data were gathered :—

*Wells about 4e0 feet deep.  Water standing within about six
feet of the top when not being pumped.  When being pumped, the
water fell to about eighty-four fect. Wells were cased with 6%
inch 1.D. casing. Air pipe 1's inches. During the twenty-four
hours there were 2,010,678 gallons of water delivered, lifting it
about ninety-six feet. There was an average dehvery of 1115
gallons of water per horse-power. Cards were taken from the
steam and air end of the compressor each hour. Average horse-
power of stcam cyhnders, 125.0  Average horse-power of arr cylin.
ders, 116 14, showing a mechanical cfficiency of about ninety-two
per cent., or about eight per cent. of friction.”’

We also have the following data taken {rom one month's report
in pumping water {rom three deep wells

Steam pressure coevevneenss ceiaes 8o lbs.
Air pressure ............ 68
Tonsof coal of 2,000 Ibs. per month. 106
Cost of coal per month..... ceeane . $167.60
Cost of coal perton.............. $1.57

Amount of free air per minute .... 352.8 cubic feet.

Amount of free air per day of 24

hours ...ccevnnvnnnnn.. AN 508,032 o
Amount of free air per month.... 15748992 "
Revolutions per minute ... ... 15
Pounds of coal per 1,000 feet of

freeair. . cceeiieencins cuenas 13.5
Cost per 1,000 feet of free air ... .0100 cents.

Amount of water pumped........ 76,255,000 gallons.

Cost per 1,000 gallons.....ccoeuen $.002

The above compressor is fitted with Meyer adjustable steam
valves, fourteen inches in diameter by twenty-two inches stroke, air
cylinderssimple, fourteen by twenty-two inches, fitted with mecbani-
cal air valves, air taken from outside of engine room. The above cost
is for the air delivered from the cumpressur fur fuel only, that s,
the cost of cil, labor and interest on plant nut considered, h.p.
fifty-one

The United States Government made sery exhaastive tests
befare adopting compressed air for the navy. They have recently
purchased air compressors for use va board ship, compressing the
air tn oo pounds, with cighty pounds of steam pressure. Air is
now used on shipboard to operate main engine auxilianes, auxih-
ary, fire, bilge and water service pumps. steering engine . anchor
engine boat cranes, winches, tarret-turning engines, hydraulic
cylinders for working guns, ammunitivn hoists, ash hydro-paeu-
matic hoists, feed pumps, smoke hose for guns . whistle and sirex,
10 send messages about the ship. to clear a compartment of water
when flooded  to ventilate, to heat and cool the ship. The ordi-
nary working launch is also run by compressed air. The air is
carried in tanks that extend around the boat They bave also
purchased several compressors for their dynamite guns, asing the
air at 1 700 pounds pressure, with fifty pounls steam.

The efficiency of cumpressed air 1s greatly increased by re-
heating before it enters the wurking cyhinder.  This has been
lemunstrated by eaperiments 1o vur shops, also pracucaly de-
montsrated in Paris, where air is carricd about the city for power
purposes by what is known as the Popp system. They clum an
efficiency of ninety-two per cent. by re-hcating the air, as against
scventy per cent. not heated.  During an experiment by the wnter,
in running street cars by compressed ait, it was found that the cars
could be run eight to ten miles, when the air was re-heated before
entering the cyiinder. and only four to five miles with cold aur.
The air was carried in storage tanks at frum oo to Soo pounds
pressure being passed through water heated to 300 degrees, to a
reducing valve, and used in the ¢ylinders at from fifty to one hun-
dred and fifty pounds pressure, according to the grades or condition
of the track  This was known as the Mekarski system, which has
been used successfully in Nantes fur the last eight or mine years,
and three years ago three street vag lines were established in Pans
under the same system. They carry the air at a pressure of be.
tween 1,100 and 1,200 puunds, reducing it to the proper pressure
when used.  During the experiment in this country, the cars were
run about 40,000 miles, fully demonstrating that compressed air is
practical, cconomical and most delightful for strect car propulsion.

Compressed air as a power has certainly proved itself worthy
of consideration, and to be produced economically it should be

treated on the same basis that a mechanical engineer would treat
the question of economy in a steam plant. 1 am bappy to say that
there have been rapid strides in this direction during the last two
years, There is no question but what compressed air can be pro-
duced and utilized with as much economy and as great effiziency
as any other power by simply putting in economical machinery for
producing it.

NOTES ON THE TMINING OF LOW JRADE JOLD ORE
IN NOVA SCOTIA.*

8y C. F. ANDREWS.
. Concluded from last month.

In the mine every.attention has been paid to working the rock
to the greatest advantage. On account of the dip to the seams 1n
the belt, it has been found that two drills working towards the west
accomplish as much as three drills working towards the east. The
works below are now supplied with a regular system of tracks over
which the ore is conveyed in trolleys to the electric-lighted loading
stages at the shafts. The south shaft, being the main shaft, is sup-
plied with two skip tracks, one for the east and one for the west
ore The pump way is between the skip tracks and a little below
them, or nearer the foot wall, thus being out of the way when ore is
being loaded into the skips, or timber being uvnloaded from under.
ground. The ladder-way is a compartment by itself cribbed up
under the foot-wall cribbing, where it passes through the surface
material, thus being out of the way of anything which could fall or
injure a man. The slope of the shalt is so flat that noladder is
required to get at the pump. The north shaft has a skip-way in
the cast end and a ladder-way in the wet end. The stopes were
started from the east side of the south shaft and carried round to
the north shaft, this rock being hoisted from the south shaft. The
stopes are then continued west beyond the north shaft and the ore
hoisted from the north shaft. Thus while ore has been hoisted
from both shafts, the sinking and expenses connected there-
with have been confined to one shaft. The number of
hand.drills employed here tQ produce 2,000 tons of crush-
ing ore per month has never excceded nine—two men to
a drill.  The surface plant at the mine consists of a
6o h.p. tubular boiler set in brick, and a so h.p. compound
engine set on concrete foundauon. Floors of engine and boiler
rooms are of concrete. The hoisting machine is a double drum
one, built by the Jenckes Machine Co., and laid on a concrete
foundation. The drums are side by side and of the usuval cone-
friction type, but instead of being driven by two small cylinders
attached to it, its driving shaft 1s driven by belt and pulley from
the compound engine, the same engine serving to drive the pump-
ing gear and the rock breaker. The eaperience here has been that
it is far more economical to drive everything from one compound
engine than from a number of smaller ones, particularly where all
machines are working continually day and might. The engineer
fires his own boiler, and no extra attendance 1s required for the
hoisting machine, the levers at the machine being connected by
wire ropes with counter levers at the deck head. so that all hoisting
and lowering is controlled by the deckman. Thus the deckman,
when not engaged in bringing up or lowennpg skips, can wash and
assort ores. The water from the mine pump 1s discharged 10to a
tank under a hatch in the peak of the roof. A hose from this
serves for washing quartz or fur fire purposes. The building
is heated ty exhaust steam from the engine, and hke the mil,
forge, workshop, stables, «ffice, managers bouse, etc, 1s lighted
by clectricity. At the mill the plant consists of forty 8so Ib.
stamps, two retura tubular boilers, one 16 x 42 Corliss engine,
one Worthington duplex steam pump, 3!--inch suction and
3-inch discharge, one Northey pump of the same description,
dynamo for lighting purposes and the hauling gear for bringing the
ore from the mine. The forty stamps are arranged in a row, and
the ore bin cxtends the full length of the batteries. The ore cars
enter the building at right angles to the ore bin, are turned on a
table and run along the top of the bin to be dumped wherever the
ore may be most required  One mortar is reserved for the test pur-
poses, the bin in front of it having a partition to keep tho test ore
separate from the regular ore  The stamps drop go times pec
minute, and the mortars arc arranged for very fine crushing. At
times the gold is so fine as to be invisible to the naked eye. An
instance of this was noticed when 4,000 tons uf ore were milled, 1n
which not a color of gold was seen, but which, when cleaned up,
gave a fair profit

\Vith this plant, up to the time when my connection with the
mine ceased, the total cost for mining and milling, including all
charges, was $1.65 per ton At the mill but one engincer was em-
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ployed on each twelve hour shift, it being also his duty to attend to
the dynamo and lights. It may be interesting to know thatthe
electric light plant installed here paid for itself in one year in the
saving of kerosene oil alone. \Where there is power to spare, as was
the case here, and a large number of lights required, it cannot be
too highly recommended, particularly around the plates of a mill.

The Richardson belt is very heavily mineralized, und there is
great cause for regret that only the free gold is saved. The resuits
of a careful and claborate series of tests of the tailings from this
mine, made by F. H Mason, are somewhat surprising to man): who
do not consider the auriferous ores of Nova Scotia worth concen-
tration But facts speak loudly for themselves, and much as we
would like to have all our ores free milling, this desire does not alter
the refractory nature of some of it  According to these tests, made
when the ore being crushed was of an unusually low grade, the
average loss was 1 dwt. 18 grs. per ton. A sample of tailings from
which all the concentrates were not extracted gave 1.3 per cent. of
concentrates, which had an assay value of 1 0z. 10 dwt. 1 gr. per
ton, and still left a value of 1 dwt per ton in the tailings. Another
sample of tailings gave 6 3 per cent of sandy concentrates, having
anassay value of 1 oz 1dwt 13 grs. per ton of concentrates. In
neither sample was free gold or amalgam detected. The majority
of the arsenical iron pyrites is contained in the slate ; some sam-
ples of this slate assay very high. A chance sample gave the sur-
prising result cf 28 ozs. 8 dwts. of gold to the tor of concentrates,
and yielded 30 per cent. of its total weight in concentrates. Two
more assays of this slate gave concentrates valued respectively at
4 ozs. 2 dwts. 8 grs., and 5 ozs. Gdwts, 12 grs, per standard ton of
concentrates. As this slate contains so little free gold, but a small
portion of it is crushed.® An analysis of clex concentrates taken
from the sluices of the mill gave the folloxing composition:—
Silica, 2.65, iron, 35.63 , sulphur, 16.80; arsenic, 42.25; copper, trace;
bismuth, trace; zinc, trace ; mercury, nil. An assay of these con-
centrates gave gold 2 0zs. 14 dwts. 21 grs. per ton, A chlorination
test of these concentrates obtained an extraction of 97.1 per cent.
of gold contained.

Being myself present when Mr. Mason made a great many of
his tests and assays, and knowing the care that was taken with them,
I cannot help feeling that it would be of general interest to those
interested in gold mining in Nova Scotia, 2o quote from Mr. Mason s
report as follows: ** It will be seen that you are losing a consider-
able amount of refractory gold in your tailings, you are dumping a
considerable quantity of aunferous slate and leaving a further and
larger quaatity in the mine, and finally you have a large tailing
dump, parts of which would pay handsomely for working over. I
am satisfied that the gold you are losing in your tailings is practi-
cally all in the form of concentrates. In churmng up an ore (often
heawily charged with mispickel)in the battery, you mustof necessity
at times flour a certain quantity of mercury; added to this, owing
to the quantity of slate you are finally crushing, you have very
slimy tailings, consequently the floured mercury has little chance
of re-settling, and small quaatities are at times bound to be carried
away with your tailings.” \Vith a view to saving the refractory
gold. * I would strongly advise you to put in Frue vanners, usea
cuarse mesh screen and cut down your discharge to one-half what t
is at present. I would also increase the stamping capacity by in-
creasing the number of drops from minety, at which_you are now
running your mll, toone hundred drops per minute. In advising
you to du this T wish tu bring the folluwing advantages you will guin
to your notice :

*1. You will be ableto crush the whole belt, for your slate
certainly contans refractory gold, and at times free milling gold.
Your mine supenatendent told me that he estimated that not more
than one-third of the rock broken underground was milled, so at
the present time you are paying for breaking rock, 60 per cent. of
which you have not 1n the past milled, nor would I advise you to
mill 1t unless you put 10 concentrators, and crush 1t only coarsely,
for 1t1s highly refractory, and if crushed finely 1t will flour mercury,
and 1n that way probably carry away more gold than 1t would con-
tribute to the amalgam in the battery or on the plates.

2. You will decrease your miming expenses by more than one-
half, the only extra expense will be in hauling part of the slate,
and 1n winding and hauhing 1he remainder, while your output will be
nearly three times what it is at present,

+ 3. 1 am of opinion that the slate will provide enough free gold
topay for the milling, in which case the concentrates will be all
clear profit.

* Near the sucface, the slate is solt and ‘uruy decomposed, Ia thls condi-
tlon it yields conslderable free gold when mitled.” As the depth increases, the
slate becomes harder, increasing perceptibly in bulk, and {n the quantity and
qualllz of its concentrates. Below a depth ot 100 feet, It contalas so little frec
gold that it {s unprofitable as a frec milling ore,
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4. You will dispense with the cost of picking the ore. 1
cstimate that the cost of Frue vanners erected in Nova Scotia will
be about $150 per stamp. To get satisfactory concentration it will
alzo be necessary for you to put in mechanical sizers (the cost of
which is small), and feed the coarse tailings on to one set of vanners
and the fine on to another set.

* Having obtained your concentrates chlorination is undoubt-
edly the method by which they should be treated. The cost of
such treatment in Nova Scotia will, [ estimate, be about $4 per ton
of concentrates. It will also be a matter for consideration whether
the arsenic will not be worth saving for two reasons—firstly, for
its value, which is doubtful,"and, secondly, to prevent its contami-
nating pasture lands, and consequently prevent claims against you
for poisoning cattle. The cost of an eight to ten-ton chlorination
plant erected in Nova Scotin will be about $3.000, exclusive of
building."

Up to the present time this property has produced 43,000 tons
of ore, which goes to show that the mimng of low grade ores in
Nova Scotia at a reasonable cost per ton has got,beyond the experi-
mental stages and is a reality. The handling of the refractory otes
has yet to be experimented with, and from the appearance of nearly
all the ore I have seen along the Gold Brook anti-clinal, I am of
opinion that material for the experiment is not lacking.

THE ROYAL ELECTRIC COMPANY.

Concluded from last issue.

In 1892, the first electric motor circuit was established, and the
extensive field available in Montreal for the application of electric
curreat directed the attention of the company to the utilization of
water power. After an cxhaustive examination of all those con-
tiguous to Montreal, and after 2 most thorough comparison of the
merits and demerits of each as applicable for electric ljght and
power purposes, all were rejected except that of the Richelieu
Rapids at Chambly, the rights of which were secured by the
company.

In 1894 the desirability of an improved line of electrical appa-
ratus and the opening of the new fields for such apparatus, resulted
in a contract arrangement with the Stanley Electric Mfg. Co., of
Pittsfield, Mass., for the right of manufacture and sale in the
Dominion of Canada of the apparatus which they had a short time
previously introduced in the United States, and which almost im-
mediately assumed first rank in electrical machinery, and was
recogunized by all, competent by experience to judge, as being vastly
superior to any hitherto produced, and possessing features entirely
unknown to the old style of apparatus—features and character of
construction which placed i* as far beyond all that had previously
been made as the marine eagines of the ocean liners of to-day are
in advance of the oru‘aary stationary engines of fifty years ago.

This apparatus, known and designated as * S.K.C.,”
the initials of the names of its joint inventors and designers,
Messrs. Stantey, Kelly and Chesney. being capable of sup-
plying from the samec machines and {iom the same wires incan
descent lights, arc lights and motors, occupied 2 new field and
made profitably possible the extension of electrical business in
directions not hitherto commercially available. In the manner of
details of construction it also occupied a new field, for instead of the
cheap and temporary method of construction, characteristic of
carlier electrical machinery, it is built in the very best manner,
equal in every particular in finish and character of manufacture to
the best machinery in every other line of commercial practice.

The S.K C. generators completely revolutionized the method
of construction and operation heretofore employed. The particular
feature, which in all other generators is the source of constant re-
pairs and loss of service, namely, the revolving wire wound mass
known as the armature, with its complicated commutator and con-
stantly wearing and fire emitting brushes, requiring the closest
attention of employees and numecrous devices for operating and
regulating, was entirely abandoned, and instead is employed simply
a solid steel whee), having contact with noother part and having
no wearing or contact surfaces except the journal bearings, Tothe
clectrical operator this feature alone was a long coveted boon and
is a source of constant delight. To the owners it is a source of
great economy and increased net revenue. The record o date of
these generators is that the maintenance and repair account has
been reduced to nothing.

The S.X.C. system employs the simplest method of whatis
known as the polyphase system, the devclopment of which hasmade
possible the transmission of power commercially to-great distances,
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thereby opening an avenue to the manufactucer of electrical appar
atus belore impracticable, and enabling the development of other-
wise unprofitable water power.

In Canada this field promises to be of prodigious proportions,
This class of business usually calls for apparatus of large capacity,
and the equipment of the new factory has been planned and carried
out to meet this new demand. To the former extensive cquipnent
was added larger tools, among them being two boring mills, one
adapted to finish parts of apparatus having a diameter of seven
feet, the other capable of fimshing parts having a diameter of
twenty feet (the latter ool, by the way, being built in the factory
itself), a planer probably the largest of 1ts kind n Canada, also
an electrical crane capable of hoisting and moving to any part
of the buillding masses of thirty tons in weight, together with seve-
ral drilling machines, bolt and screw making machnes, punches
and other accessory (vols. Thus equpped the factory 1s capable
of, and is actually at work now on, the manufacture of dynamos,
namely, those for the Chambly \Water Power, each of which will
aggregate in weight upwards of one hundred tons and each capable
of detcloping 3,000 b p., being the largest dynamos, except those at
Niagara Falls, that have ever been made. Besides these, there are
being manufactured at the present moment for the Montmorency

Company, of Quebec, two dynamos each ot 1,000 h.p. capacity and
two each of 330 h p capacity, and there have been just completed
fora water power, 16-mile transmission plant from St. Narcisse to
the city of Three Rivers, two each of 400 h.p. capacity, and the
dynamos aggregating 2,500 h.p. capacity, which you have just seen
in operation in the station in which you are now, 2 total for the
four places of upwards of 25,000 h.p.

The S.K C system is the only one in which dynamos are made
to deliver current at very high voltages directly from thegenerators.
Those now in operation at, as well as being constructed for the
Montmorency Company of Quebec, are being operated and will
operate ata voltage of nearlv 6.0oovolts. The Chambly gencrators
will detiver directly from the machines to the lines 12,000 volts.
In all other systems the high voltage necessary to convey electric
current long distances must be obtained by other devices, known
as transformers or converters, the generatorsusually only delivering
a pressure of 1,000 volts and the transformers increasing such pres-
sure to the voltage desired  This transformation involves a loss of
energy and is a source of interruption and expense, besides its
increased cost, which is unnccessary with the S.K.C. system.

The S.K C. system is alone in this feature, and this character-
istic opens the way for the Royal Electric Company to be the
advanced leader in the electrical field for light and power purposes,
and particularly where the transmission of power to considerable
distances and in large quantitics is required. These conditions
practically constitute the Royal Electric Company as the engineers
for such systems. Since the introduction in the early part of 1894
of the S K C system in the United States, when it was practically
first introduced, to the present time, there has been put in use or
are in process of construction, under orderin the United States and
Canada, gencrators of this system of a total aggregate capacity of
about 900,000 horse-power  Another appliance of the S.K.C. sys-
tem, namely, the transformer, also revolutionized that neccessary
adjunct of every alternating current lighting plant, which, as made
before the introduction of the Stanley transformer, was a source of
the greatest expense of such stations.

Since the introduction by the Royal Electric Company of these
transformers into Canada, their value in the prevention of waste
has been frequently demonstrated, and is now so firmly established
that every electric lighting station, in the endeavor to improve its
earning capacity, is displacing the old type transformers which
they have in use, and substituting therefor S, K C ** transformers.

Although first offeted to the electrical public but a few y'é:'lrs ago,
there are i use to day * S.K.C.” transformers, having an aggregate
capacity of unwards of 3,000,000 lights, and the demand for them
is constantly increasing. The peculiar success of the “S.K.C.”
system is due to the new features and principles it embodies, but it is
also equally due to the extraordinary high character of the methods
and materials employed in manufacture. These methods require
the utmost accuracy, the greatest care, the best materials and the
finest imsh. The manufacture by the Royal Electric Company of
the ©* S.K.C."* apparatus is carried on in direct accordance with
the plans, specifications, drawings and methods in use by the
Stanley Electric Mfg. Co., in their own works, and in every detail
and particular are exact duplicates of those made by them AL
the advantages of contact with the widely extended field covered
by the Stanley Company in the United States are available to and
at the disposal of the Royal Electric Company, and are utilized for
the benefit and are at the service of its customers.

The factory is planned, cquipped and manned for the manu-
facture of high class apparatus only, and is devoted solely and
entircly to work of that character. When the introduction of this

¥
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class of electrical apparatus was begun by us, we were told Ly
some of our good friends that there was no market in Canada for
this class of gecods. Our experience during the last two years fully
and completely refutes their contention, for we have found that
when we made known iIn actual practice the fact that electrical
apparatus of this character was available, the best and only the best
was wanted, and the result is the condition of our factory to-day,
engaged to its utmost capacity in the fulfilment of orders, bein, in
many cases repetitions of previous orders.

Judging by the past of the Royal Electric Company nnd by
its present conditions, and the demand for its manufactures, with
the large new opportunities opened by its ¢ S. K. C.” system, the
future bids fair to tax the capacity of this complete factory to its
utmost working power. At the present day the business already
in hand will keep it constantly occupied at least during the present
year, working day and night. The *S. K, C." system, however,
does not constitute the entire business of the factory, the manufac-
ture of direct current dynamos and motors, arc lamps and
machines and railway generators and motors adding materially to
the demands on the capacity of the wnrks; a recently completed
order being the eatire new equipment of generators and motors for
the Montreal Park and Island Company. The manufacture of
insulated wire and of many kinds of instruments and other appli-
ances is extensively carried on.

Since the beginning of the business of the company, it has in-
stalled in Canada 70 arc light plants, using an aggregate of 8,000
arc lamps and 145 incandescent plants, with a total capacity of
more than 250,000 lights, distributed from Victoria in the west to
Prince Edward Island in the east.

With such improved apparatus available, it became incum-
bent upon the Roydi Electric Company to utilize in its own
illuminating business the advantages «btainable from the » S.K.C.”
system To that end, about a year ago, the Board of Directors
authorized the improvements which have been recently completed
inits lighting system, these improvements being the placiog of
Stanley transformers upon its lines, of the * S.K.C.” generators
which jou have just seen in this station, and the erection of the
new distributing switchboard. One of the advantages resulting
from these improvements, which will appeal directly to our share-
holders, is that, with more than 10,000 lights connected to the
station at the preseat time than there were a year ago, and
although the improvements have practically been only just com-
pleted, an economy has been accomplished in the item of fucl to
the extent of 6,000 tons, that is, there was consu:ned during the
year 1896, with the increased business, 6,000 tons of coal less than
during the year 1895 When the improvements within the station
were begun a year ago, four engines, two of 500 h. p. capacity and
two of 1,000 hp capacity each, were conusected to some thirty
separate dynamos by means of lines of shalting on two floors of
the station  As you have just seen three of these engines are con-
nected by belting directly to what are practically three dynamos,
the fourth engine being at present not required

Any of you who saw this station a year ago will remember
that the entire space of the first and sccond floors was completely
filled with shafting, pulleys, belting and dynamos, and both floors
presented an exceedingly crowded condition. As you have per-
ceived to-day, the first floor alune fulfils all the pufposes of the
station, and its condition is open, roomy, bright, cleanly and cheer-
ful The switchboard which bears the same selation to vur light-
ing and power systems as the pilot house does to a steamship, and
controls the distribution of tbe electrical curreat from the gencra-
tors to the premises of our customers, has been especially designed
to secure an entirely incombustible condition and to obtain a ﬂcxl-
bility and facility of operation cnabling the transfer of any circuit
to or from any geaerator so quickly as to be practically imper-
ceptible when all the lights are burning. The first condition,
incombustibility, is a necessity to insure permanent service and has
been completely accomplished. The second condition secures
uniformity of service, a condition we realize has been accomplished.
The switchboard is so arranged that any circuit, with every light
thercon burning, may be instantancously transferred from one
generator to another without perceptible changein the light, and
this is done so frequently without being noticed that it is the best
possible evidence of the complete adaptability of the switchboard
to its purpose.

A fact in connection with these improvements, and the change
from the old system tothanew,is that all these changes were
made without the interruption for a single instant of the service to
the upwards of 60,000 lights served from this station, which is in
operation continuously during every hour of every day in the year.
To those familiar with the handling of electric currents, this wil

be considered a fear almost without parallel, and even to those who
are not familiar, a consideration of the labor, risk, care and rapidity
of action involved in transferring nearly 100 wires, all of them
Jharged with electrical current, from nearly 30 dynamos and from
the old switchboard to the three dynamos, and to the new switch.
*0ard without the least interruption, will represent a work of great

aagnitude. This entire change from the old system to the new,
from the old to the new switchboard, was made within the period
of ten hours, our customers obtaining their service undisturbed,
The dynamo room and the switchboard are models in arrangement,
with abundance of room, ready opportunity for attention, and
complete capability of control and manipulation.

As the generators are of the two-phase system, we are able to
furnish from the same machines and on the same wires incandes.
cent light, arc lights and motive power, and we are now prepared
to furnish current for motive power purposes in any part of the
city, and can furnish such power measured by meter the same as
ir.candescent lights are used.

All this work and apparatus in the station has been placed
specially with a view to being utilized in connection with the elec-
tric current to be transmitted from the water-power generator plant
at Chambly.

The switchboard has been constructed so as to be capable of
handling and distributing current for upwards of 200,000 incandes-
cent lights and equivalent capacity in electric motive power. The
generators at present operated by the steam engines are designed
to be operated by the electric current from the Chambly water
power as motors, wherewith will be operated the necessary com.
plement of arc-light dynamos to serve current for all the arc lights
in the city streets and public places, as well as to cperate the
direct-current generators now supplying current for motive power.
The circuits for such direct currernt motive power will be maintained
so that customers having motors available for use on such current
can be supplied with such power, Within this station will be
placed transformers to reduce the bigh voltage on the lines from
Chambly to that used for distribution throughout the city. This
current will be conveyed to the present switchboard, and thence to
the lines already extending throughout the city and to the genera-
tors, which will then become motors. The entire system of ighting
and power now carried on in this station and at the East End
station will be served entirely from here, as will also any additional
current required for increased business, the enure distnbuting
system being concentrated in this station with practically no altera-
tions in the present equipment.

The east end station will be maintained in its present condi-
tion as a steam generating arc station to be used as a relay or
emergency station only. The steam engines in this west end
station will also be retained in their present position, and 1n the
extremely remote cuntingency of an interruption {rom any cause in
the delivery of the current from Chambly, the motors will immedi-
ately again become generaturs and perform the functions they are
now fulfilling. With this arrangement there will exist a water
puwer plant and a steam plant, entirely independent of each otuer,
thus insuring absclute continaity of service. The maintenance of
tbe east end station in 1ts present conuition, and the arrangement
of this west end statiun so as to be prumptly transformed agan
intu a stcam generating station, is a precautiun taken against what
is assuredly a very remote contingency, but 1t has been so arranged
1n order to remuve all opportumty for interrupuion of service to our
customers. That there is extremely little chance of interruption
in the delivery of currcat from the Chambly Water Power into this
city, may be determined by a consideration of the conditions enter-
ing into its development, and at this juncture it is appropriate to
speak of the Chambly water power gencration and distribution of
electric current therefrom.

The dam being bui.t is to be one homogencous mass of con-
crete, forming practica.ly a monolith or a structure made of but one
stone. This dam has Iicen designed and is being built under con-
tract by the foremost hydraulic engineering company on this conti-
nent, according to thv, plans and under the direct supervision of its
chief enginecr, who is recognized as the most competent authority
in this character of construction. The wheels are also to be pro-
vided by and are under contract with the same engincering com-
pany. The entire hydraulic work has been contracted with the
above mentioned company under guaranteed results, among which
are the maintenance at all times of a working head of 28 feet and
the delivery to the shaft of the clectrical gencrators of not less than
20,000 horse-power. There will be cight units or sets of wheels,
cach of a cupacity of 2,650 horse-power. Each of these units or
sets of weels will be connected directly, without the intervention of
any gearing or appliances to causc loss of cnergy to the shaft of one

-



364

clectrical generator; in fact, the shaft of each set of water-wheels
and of each generator will be practically one continuous shalt,
thereby reducing to a minimum the loss of encrgy and the occasion
for the expense of repair.  Besides these eight sets of wheels and
generators (the generators we have already described as being
under construction in our factory, and each of which will weigh
100 tons), there will be two sets of water-wheels, each operating an
exciting generator of capacity suflicient to supply the excita-
tion current required by all of the generators. The dam, as
stated before, will produce a head of water 28 feet in height,
and  will utilize the entire water of the Richelieu River,
the outlet of Lake Champlain. The reservoir or head-race
thereby created will extend up the river from the dam to a
point where the level of the water at the_head race of the dam will
merge with the natural level of the river, such point being a mile
and a-balf or more above the dam, thereby securing a very long
deep mill pond, which, with the high working head of 28 feet, will
effectually remove all possibility of that bugbear of water powers
in cold climates—frazil. The location of the dam has been selected
ata point where the highest known rise of the water in the Cham.
bly Basin below the dam will not affect the level of the tail race.
Therefore, all possibility of interruption due cither to frazil or back
water is completely removed. The character of the construction
of dam, power house, wheels, dynamos, switchboard, is all of the
highest order. There are no gears to wear or break, there are no
wire-wound armatures liable to destruction, there are no commu.
tators, brushes. or wearing parts in the dynamos, the only wearing
parts in the water wheels and electrical machinery being the shaft
and its bearings, consequently every source of danger has been ap-
prehended and guarded against.

The current will be conveyed from the power house at Chambly
to Montreal by two separate lines of poles and wires. Should any
accident happen to any part of cither lines of poles or wires neces-
sitating repairs, the current from such lines will be cut off, and all
the current required will be transmitted by the other line during
the t:me such repairs are being made. This will permit such re.
pairs to be made without interruption to service or danger to em-
ployces, because there will be no current passing over theline being
repaired, as theother line will carry all that is required.

Arrangements have been made with the Grand Trunk Railway
whereby the wires for the crossing of the St. Lawrence River will
be carried on the Victoria Bridge, and there also the wires will be
so placed that a duplicate system corresponding to the duplicate
poleline will be provided. The same duplicate system will be em-
ployed within the city from the bridge terminus to the distributing
station No danger of interruption from injuries to pole lines can
therefore be apprehended.

Al the work and material for the Chambly Water Power Elec-
trical Transmission Plant is under contract tobe completed by Sep-
tember 1st, 1897. The progress already made in all the vauous
parts of the work assure completion in accordance with the con-
tracts, so that in September of this year this West End station,
which is now a generating station of large size, will become merely
a distributing or sub-station of the one at Chambly, the second
largest electrical generating station in the world.

The advent of the electric current from Chambly will create
new conditions in the city of Montreal. The low price at which
electric current can be * en supplied will permit its use in many
directions not now considered. Xts use for illumination will
naturally become greatly increased, but the greatest advantages
from it will accrue to commercial interests. Motive power will be
available at rates which will not only render it profitable for
present users of steam power to abandon it, bat numerous new
indu:tries will be attracted to and established in the commercial
metropolis of Canada, where, in addition to the many other ad-
vantages, it possesses power that will be as inexpensive to the
manufacturers as if they were located directly upon some water
fall, with its usual disadvantages and expense of inaccessibility and
inconvenicnce. It must have direct, immediate, and permancnt
beneficial influence upon the value of real estate in the city and
vicinity because of the largely increased demand for land required
for additional manufactories.  The appearance of the city,
as well as its hygienic condition, and, therefore, also its value,
will be greatly improved, for, as it will be unprofitable to
operate steam plants, they will be discontinued and soon will dis-
appear their necessary accompaniment of black smoke. Besides
accomplishing these material benefits in the commercial interests
of the city. the clectric current from Chambly will lighten the
labors of the houschold, affording the means of cooking and heat.
ing without the labor of handling coal and ashes, or the disagree-
able adjuncts of flame or odors; making easy .and agrecable the
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service in the kitchen, the laundry and the sewing room. And,
most important of all, with these results will come increased safety
from fire; your insurance statistics will indicate most grapbically
the numerous sonrces of danger in this respect which will be re-
moved by the extended use of the electric current above outhped.
The diminished cost of electric current for illumination will very
extensively increase the use of light ; exteriors as well as interiors
of buildings and windows will be illuminated for decorative effect ;
public or street lighting will not alonc be extended into every
street, by-way and lane, but will be increased in number in every
street, which will be possible within reasonable expenditure, and
the city will become bright, cheerful, healthful and clean, and its
streets at night be as safe as under the glare of the noonday sun.
This is no idle anticipation, but a very probable reality.

The successful progress of the Royal Electric Company is a
component of he increased commercial prosperity of the City of
Montreal, and through the use of its manufactures the Dominion
will obtain similar advantages. We can, thercfore, anticipate with
pleasure as the result of your visit here to-day, a more intimate
knowledge of the Royal Electric Company, and in consequence,
not only your good wishes but your valuable friendly aid and as-
sistance in promoting its enterprises to broader dimensions and
still greater successes.

On taking his seat, Mr. Browne was loudly applauded by the
assembly.

WM. H. BROWNE.

\Wm. H. Browne, general manager of the Royal Electric Co.,
was born in Troy, N.Y., in 1849. \Vhen only seventeen years old
he went to New York city, where he was employed in the foundry,
machine shop, and general hardware manufacturing business. In
1888 he xxcanse , 1terested in, and was one of the organizers of, the
Richmond, Va,, Electric Railroad. This was the first electric road

WM. H. BROWNE, GENERAL MANAGER ROYAL ELECTRIC CO.

in the United States., Mr. Browne managed this road and its

clectric ligh-ing plant until 1891, but, in 1888, in addition, he be-

came general manager of one of the largest clectrical companies in

New York, the United Electric Light and Power Co., which later

absorbed the United States Itluminating Co. and tbe Brush Illumi-,
nating Co. In Janvary, 1895, he came to Canada and accepted

the position of general manager of the Royal Electric Company.

Consult the Dicrectlon Labal on Youar Wrappar, and ifia
arrears plonse pay ap at once. THE PUBLISEERS.
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MINERAL PRODUCTION OF CANADA.

The following summary of the mineral production of Canada
in 1896 has been issued by the Geological Survey Department, and
is subject to revision in a later bulletin .

Product.
MerarLic,
Copper (fine, in ore, etc.,) (8) ....lbs.

Quantity (a} Value (@)

9.385.556 $r.021.148

Gold civeviiinieriiinnnnnnness e erer aisaesaens 2,810,200
Ironore.c..covvieiinennnannn. tons 88,206 184,313
Lead {fine, in ore, etc.,) (¢)e..von. 1bs. 24,109.977 721,384
Nickel (fine, in ore, etc.,) (d)...... . 3,500,000 1,155,000
Silver (fine, in ore, ctc.,) (¢) ......0zs. 3,205,343  2,147.579
Total metallic........... veeer eseerseees $8.039.640
Nox-MgTaLLIC.
Asbestus...coveiiiiionnan.. PN {}:1-8 12,250 $ 329856
Chromite ........coevvniinen. ' 2,362 25,982
[0, 7. | N o 3,743,234 8,006,305
Coke () .« civiiiiionininnnns o 49.817 111,560
Felspar voovvvieiiinnniinannnnn, . 480 1,368
Fiteclay ..ceecvriecivencnnecnss o 667 1,427
Graphite ....civiiieiiiiiiiann e iieeeeees 9.455
Grindstones .. ..i.iviieennanes s 3.663 32,810
GypSUM.cee nninenarese cvnnnnn . 205,203 174,403
Manganese ore.....ceevieenianns . 12 900
T S 60,000
Mineral Pigments —
Baryta ceveiiiiiiinanans tons. 145 715
Ochres coeveninnennans ceves ™ 2,250 10,925
Mineral water ......ooevviennnn. gals. 706.372 111,730
Natoral gas (g) ceeeer cienr coves oo ten veen, 276,301
Petroleum (A) .....ocvevinnnn o bbls. 726,822 1,155,046
l’hosphate (apantc) .............. tons. 570 3.990
Pyrites.. ceeeee b eraisreseses 33.715 101,155
Salt siviiiiieiiiiiiie i . 43.956 169,677
Soapstone .. eeieeeit ceanaeen o 410 1,230
Tripolite cevuvvereiinnininiinnnn o 604 9 960
STRUCTURAL MATERIALS AND CLAY
Probucrs.
*BrCKS ceveeaarraranianeeccsiorasass cesiesoann 1,600,000
*Building stone .....cciiiiiiiiiiiiier diieieena, 1,000,000
Cement, natural .... ........... bhls. 69,705 60,500
“  Portland .. ...enl... . 78.085 141,005
Flagstones ..eceevieeiiniienenaiiies aeneiienn. 6,710
Granite .. .ocveeeeincnaioenonnns tons 18,717 106,709
CLIME iviveceiienieieiiintnriinniss sesenanias 650,000
Marble ...ovvee cieeieiiaanen. tons 74 905
POltery covveeneaneesaerrencsonscancs crneennans 163,905
*Sapds and gravels .....o.oeoen tons. ......... 120,000
SEWET PIPE +evvenrercraratanntetatete cieencanas 153,875
Slate eveoene Ghesseessrsesetenensiais sresesaces 53.370
Terra-Cotta .oeveevvencanacnsecoconcns 110,855
B = .es 225,000
Total non-metallic .ovvvvveeaes cevevanas. . $15,087.665
Total metallic ...ovvvvvniiness weveiannn, 8,039 640
Estimated value of mineral products not
returned soveeeceieniiirateiiinns cereeniaes 500,000
1896, Total voi.. veeiiieniiniins secianiaan $23.627,305
1895 " ciiiiciiitscttciiiiits teasssvaes 22,000,000
18904 ' ceieeticcicicciciiaese sesecansan 20,900,000
1893 ' seeeeen Ceeresteient cesevesees 19,250,000
1892 ciiieieene e T T 19,500,000
1891 ' ciiiciiciciecntettaaes cesienaans 20,500,000
1890 ' Ceieesrcrcsestesetiante sescennans 18,000,000
1859 ' ceeiecciiraseccnnes v seicssenas 14.500,000
1888 ' iieieecrsiiteseccriise sesesenans 13,500,000
1887 % ceiiiceiceniiieceirate sssssenees 12,500,000
1886 ' eicesecececesrcnciieace  seeesse ves 12,000,000

(a) Quantity or value of product marketed. The ton used is
that of 2,000 lbs.

{b) Copper contents of ore, matte, etc., at 10.88 cents per Ib.

{c) Lead contents of ores, etc., at 2.98 cents per b,

(d) Nickel contents of ore, matte, ctc., at 33 cents per Ib.

(¢) Silver contents of ore at 67 cents per oz.

(f) Oven coke, nearly all the prodaction of Nova Scotia.

-ﬂ:-Partly estimated.

(g) Gross return from sale of gas.

(k) Calculated from inspection returns ‘at 100 galls. crude to
42 refined oil, and computed at $t.59 per bbl. of 35 imp. gals.
The barrel of refined oil is assumed to contain 42 imp. galls.

It is remarked that since the calendar year 1886, the total
value of the mineral product of Canada has necarly doubled. The
following table shows the principal changes in production and
values during the calendar year 1896, as compared with the figures
given in the revised smmmary for 1895:—

Quantity. Value.
Proncer. A
Increase. Decrease. lIncrease. Decrease.
Coal...... .. tons 229,738 $278,859
Copper voovnnn lbs. 596,394 71.919
Gold ... .iieeee 899,306
Iron ore ...... tons vee 1.1.591 53,757
Leadsesesannn, Ibs. !,124 085 ves 28,582
Naturalgas........ 146,761
Nickelsooo.nn. Ibs. 388 525 .. 205,904
Silver...... s 078, .429.660 . 088,956 veen

A WORD IN SEASON.

The time for letting contracts and ordering supplies is now
upon us, and every firm who wishes to maintain old business and
create new, requires to keep in touch with the trade.

There is no better way to accomplish both these ends than to
be represented in Tue Caxapiax Excineer. It has been enlarged
four times since it sturted—being now double its original size—and
its circulation record is unparalleled in the history of trade jour-
nalism in Canada. The best of it is that the increase shown below
is in bona fide paid subscriptions, and not free copies. Tue Caxa-
piax ENGINEER has now more than double the paid circulation of
any paper touching the engineering and kindred trades. Our mail
sheets are open for proof of this. But even if we had one-half,
instead of double, the issue of any contemporary, Tur CANADIAN
ExGINeRR would still be a better medium, bucause it is more closely
associated with,and is of more practical interest to, the trades
which the advertiser wishes to reach.

Now is the time to begin. Cuts can be made from photos or
drawings to suit advertisers. One or two specially favored positions
are still open. For rates, etc., address our Montreal or Toronto
office.

THE RECORD.
To whom 1t may concern :
Toronto, Feb. 15th, 1897.

This is to certify that the statement given below is a true ac-
count of the copies of Tue CANADIAN LNGINEER we have printed
and mailed for Biggar, Samuel & Co., beginning with May, 1895,
issue, and ending with Feb., 1897, issue.

THE MoNETARY TiMES PRINTING Co. OF CaNADA, LTD,
Per A, W. Law, Sec.-Treas.

Copics Printed

Date of Iss.uc and Mailed.
Volume lll 1, May, 1895..ceceicninnannnns 2,000
“ 2, June,  aenall 2,000
o o3 Julys e, 2,100
" 4. AUBL Y ieieiieeiieiee..2,200
. o5, Sept,, Y iiieieiiienae.. 2,400
. 6, Oct, ¢ iiiiiiiiiiiieensaa2,400
. g, OV, T eeeeiieaiieiees 2,50
" 8, Dec, Y cieiiieiiies eel 2,600
. * g, Jan, 1806 ....... .......L, 3.500
. 10, Feb., * civiiieiiinnennn.. 3,200
o a1, March, ' cieiiieciiinanenan 3,100

‘o “ 12, April,

Volume IV, * 1, May,
. * 2, June,
- "3, }ulv.
o . 4. Aug'
. ** 5, Sept.,

o * 6, Oct.,

. * =, Nov.,
. . 8' Dcc .
4 " 9' an.'
.o * 10, {Teb..

. * 11, March, *

THOUGHTS.
Bditor CaNADIAN ExGINEER :
Please find enclosed $1.10 for the part containing the descrip-
tion of the Taylor system of hydraulic air comp., vol. ii., pp. 343-
346,and for one year's subscription to THE Caxaviax EXGINEBER,
beginning with the new vol. v. 'We have seen a few copies of it

and consider it a very able engineering publication.

Yours truly,
ERNEST A. S)oSTEDT,
The Pictou Charcoal Iron Co., Ltd.
Bridgeville, N.S., March 18th, 1897.
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CANADIAN SOCIETY OF CIVIL ENGINEERS.

G. A. Keefer was born in 1836, of a representative Canadian
enginecring family, and at the carly age of 16 began his engineering
carcer on the surveys and location of the Grand Trunk Raiiway, be-
tween Montreal and Cornwall, under Wilham Kingsford. At the

. e e

G. A. RUEPER, MEM. CAN SOC.CE.

present date he has been over 40 years in the active practice of his
profession. Up to the year 1867, Mr. Keefer filled successively the
positions of assistant, resident and chief engineer on various railway
works in the Dominion. During the temporary suspension of rail-
way construction in Canada—or for a period of eight years, from
1867 to 1875—he spent in the United States, acting as United
States civil engineer under General Wilson and Colonel Worrall
on the hydrographical survey of the Illinois River, and on the con.
struction of the Keokuk Canal for the improvement of the Des
Moines Rapids of the Mississippi River, and later in charge of the
lock and dam at Henry, Il , for the improvement of the Hhnas
River for that State. Returning to Canada, in 18735, he was
engaged by the Dominion Government on the surveys and con.
structicn of the Canadian Facific Railway unul the completion of
the Government work in 135;.  After the opening of this railway,
Mr Keefer acted as Duminiun Guvernment inspector, for the years
1887 and 1888, of the line in British Columbria. Since that date he
has been in private practice in that province, during which he
designed and built the Vancuuver waterworks system, now 1n suc-
cessful operation, and is at present engaged as engineer for the
Alberta and British Culumbia Lapluration Company, of London,
I'ngland, on an eatensive scheme of reclamauon on the lower
Kootenay Mr. Keeferis a member of the English Institute, as
also of the Canadian and Amenican Socteties of Civil Engineers,
and is now filling for the third time the position as member of
council in the latter.

At the meeting of this society at its rooms, Mansfield St.,
Montreal, on the 11th ult.,, Prof. Durley dehvered a lecture on
« Thermal Storage and the istribution of Power by Steam." The
question of holding a summer meeting 1n Quebec, postponed
from a previous meeting, came up and was again postponed.
At the meeting held on the 25th ult, Prof. Nicholson
lectured on ** The Transmission of Power by Gas.” A voteof
thanks to Profs. Nicholson and Durley was moved by W. J. Sproule,
seconded by Henry Irwin, and carried. V. J. Sproule further ex-
pressed his appreciation of the course of lectures now closing and
hoped they would be printed as transactions of the society, Asa
result of this Duncan McPherson proposed, and Henry Irwin
seconded, that the lectures be so recorded. The question of the
summer meeting in Quebec again came up and was definitely aban.
doned. -

CARTER’S PATENT ACETYLENE GAS MACHINE,

The first principle upon which Carter's Acetylene Gas Machine
1s constructed 1s that a given quantity of water poured on any
quantity of calcium carbide will evolve a known quantity of acety-
lenc gas. Therefore, it is absolutely necessary to know the quantity
of water passing to the generator, if we desire to know the amount
of gas that will be made.

The automatic measuring device between the water supply and
the generator as used in th's machine, measures the quaatity of
water that 1s from time to time automatically brought in contact
with the carbide, as the consumpdon requires, so that gas cannot
be generated beyond the capacity of the holder. Not depending
upon the gas pressure to regulate the supply of water, the pressure

on all parts of the machine is at all times equal, and does not
exceed the amount necessary to supply the burners, viz., one ounce
per square inch. We have, therefore, a steady, unvariable gas
pressure, requiring no regulating devices,

A simple trap containing a column of three inches of water,
} 2ed to the outside atmosphere, is used as a safety device, so that
it by any means the pressure should rise beyond two ounces per
square inch, it would relieve itself through the trap outdoors. The
ashes or residue are at all times in a dry state and not sodden with
water, and can casily be handled. The generator containing a
large quantity of carbide, requires but little attention.

The acquiring of local rights by companies in small towns and
places beyond the gas'companies' mains, and where there are no
electric light companies, would seem to be a basis for a sound
and profitable commercial business, by putting in an acety-
lene machine plant, which requires no steam or water power,
and but little attention or expense after the gas houses is built and
the generating machine iastalled. These machines may be had of
the makers, the Niagara Falls Acetylene Gas Machine Co., Ltd,,
Niagara Falls, Ont. The company has an exhibit in its Torunto
office, 42 York street. | —
TIDAL MMOTORS.

Edilor CANADIAN ENGINEER :

Concerning tidal motors the writer of <his has thought for a
long time, and pointed out in the St. ¥okn Globe of December 26th,
1896, that the rise and fall of the tide in the Bay of Fundy might be
used to supply power. Now any practical mechanic or engineer
could put up the machinery so as to utilize th: power of the tide,
but the difficulty would be at the lull of the tide, at extreme highor
low tide. There is plenty of power to genera.e electricity, but a
large battery would need to be used, and the question is, could it be
madeto pay ? Trusting that some of your many readers will take
this matter up and give it their consideration,

ALEX WIiLsoN,

St. John, N.B., March 8th, 1897. Mechanical Engincer.

——
ONTARIO ASSOCIATION OF LAND SURVEYORS.

The officers elected at the annual meeting of the Ontario Asso.
ciation of Land Surveyors, which was reported in our last issue, are
all well known to our readers, and of most of them we have pub-
lished portraits dnd biographical sketches at different imes. The
1st vice president, Peter S. Gibson, has not, however, appeared 1n
our pages before.

Peter S Gibscn was born near Toronto in 1837, his father, the
late D Gibson, C E and P L S., being a member of I'arhament for
West York at the time. He passed the examination for P.L.S.1n
1858, and graduated at the University of Michigan in 18€1 as a
civil engineer and bachelor of science, and in 1864 took degree
of M'S Mr Gibson was appointed by the Government 2 member
of the Roard of Examiners of Provincial Land Surveyorsn 1873,
and on the incorporation of the Society of Ontario Land Surveyors,
was again appointed by the council on the Board of Examiners.
He became a member of the Canadian Society of Civil Engineers
in 1887, and was for many years engaged in Government surveys,

PETER S. GIBSON, MEM. CAN. SOC. C.E.
laying out new townships and Government colonization roads, and,
as civil engincer, constructing the roads. Of late years.he has
practised as a surveyor and civil engineer in the County of York
and adjoining counties, and now, with bis son, H. H. Gibson, C.E.
and O L S, is engineer for the Township of York and other muni-
cipal corporations, and carries on a general business of surveying
and cngincering.

¥
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WATER WHEELS.

EBditor CANADIAN ENOINERR.

Sir,—1 have a question in hydraulic engincering which you
may be able to answer, or get an answer from some of your pro-
fessional acquaintances. The query is, * Given a wheel 6o feet in
diameter, supplied with floats having a square foot surface of Go
(20 x 3), what amount of horse power would they generate in a
stream rucning ten miles an hour ?” If you succeed in getting an
answer to this, I would also be obliged if you can furnish me with
the formula, in as simple a form as possible, by which proportionate
results could be got. Yours very truly,

C. T. Remw,
Times Printing Co., Hamilton, Qat.

[Oneof the best books of reference for questions regarding
water wheels, etc., is ** Mechanics of Engineering,” by Weisbach-
DuBois, published by John Wiley & Sons, New York. The theory
of the wheel you describe is in a crude state, very few experiments
having been made in connection with it. Prof. ]J. Galbraith,
Toronto, to whom we submitted this question, says: **On the sup-
position that not less than two floats are continually immersed in
the water, and that the maximum immersionis two-thirds the depth
of the float-board, the following formula is consideged to give the
maximum horse power of the wheel:

Avw. —_ _‘2 where
550 2

A == Max.immersed area of float.
v= Velocity of stream in feet per second.
w == 62.3 weight of cubic foot of water in Ibs.
= 32.16.
Such is the uncertainty of the theory, however, that it is pos-
sible that the horse power might not be more than 50 per cent. of
the above."—ED.)

Horse power == .384

TORONTO ISLAND TUNNEL.
Editor CANADIAN ENGINKER.

In your number for March I notice you state thatny propo-
sition to run a tuonel under the western gap, *' completely ignores,
or at least overlooks, the necessity of deepening the present western
gap, an oversight fatal to the plan.” In order to explain thatI
made no oversight, I enclose a blue print showing the plan and
profile of the proposed tunnel, by which you will perceive that
eight feet is allowed for deepening the channel, and the tunnel
would be lined with hard bricks set in Portland cement, to prevent
any percolation of water. The depth of water on the south side of
the channel is twelve feet, instead of nine as stated in your article,
and I may mention here, Capt. Eads' chaanel only contemplated
cighteen feet of water. The shallow water wherea vessel drawing
nine feet touched the bottom, not rock, but sand, is outside the
channel, which will soon be dredged to fourteen feet, according
to a contract with McNamee & Simpson recently entered into by the
commissioners. The commissioners will never consent to permit
the construction of a bridge, with a centre pier, across the channel,
and before a tunnel could be constructed a survey and levels skould
be prepared, and close estimates made of the cost and lapd damages,
as provided in the City Bill as amended by the Private Bills Com.
mittee of the Legislature. Yours truly,

Toronto, April 2nd, 1897. Kivas Turry.

Eugineer, Toronto Harbor Commissioners.

(Unfortunately the blue print, referred to by Mr. Tully, was
received too late for reproduction.—ED.]

FIRES OF THE MONTH.

March 7th.—L. E. Parsons’ saw mill and several piles of lum-
ber at Gold:n Lake, Ont. Loss, $4,000; insured for $600.——
March 10th.—The fire alarm system of 1oronto was burned outby
a live wire crossing the alarm wires. The damage was about
$1,000, — March 13th.—S. L. Elkin's cheese factory, Mansonville,
Que. Fire supposed to be of incendiary origin.——Mnrch 14th.—
B. B. Barnhill's portable saw mill, Two Rivers, N.S. Loss, $3,000;
not insured.—March 18th.—Wm. McLachlan’s saw mill, Magneta-
wan, Ont. Loss, $2,000; will be rebuilt at once.——March 19th.—
Alex. MacKay & Co, plumbers, 62 Victoria Square, M-~ntreal,
damages amounting to $3,000.——DMarch 25th.—The ]J. B. Arm-
strong Manufacturing Co., Guelph, Ont., damaged to the extent of
$300,.—~—March 28th.—~The Vaterloo, Ont., Manufacturing Co.;
agricultural implements, damaged to the extent of $3.000; fully
insured.

METAL IMPORTS FROIl GREAT BRITAIN.

The following are the values in sterling money of the imports
of interest to the metal trades from Great Britain to Canada during
Feb., 1896, and two months to Feb., 18961897 :

S WS S ———_
Month of I'ebruary, Two months to Feb'y,
1896, 1897. 1 1897,

Hlardware and cutlery .... £4.322  £2,208 [£10,094  £7.063

Pig iron..ccivieeviieeeness 1,260 55 3,033 435
Bar, etC.ceovenieiiaicinans 791 905 2,422 2,201
Railroad  ..ivvveieneenass” 852 552 852 552
Hoops. sheets, etCiieeiass. 631 1,771 2,372 3,611
Galvanized sheets ........ 2,942 2,572 4,021 3,226
Tin plates ...oeveveveaenss 11860 15,893 22,969 38,401
Cast, wrought, e¢tc., iron .. 2,601 3.068  75.924 4,752
Old ({or re-manufacture) .. ... 285 cese 476
Steel c.oiiiiiiieinionanes 53977 2,347 12,085 4,933
Lead .ooievenriennrocecss 1,022 760 2,168 1,279

Tin, unwrought +.cveeeevee 936 1,451 2,087 4,497

LITERARY NOTES.

Lucien Serraillier has compiled, and Whittaker & Co., London,
Eag., will shortly publish, a ** Technical Railway Vocabulary,” giv-
ing over 5,000 French, English and American technical terms used
in nailway management, construction and working. The book is
destined for the use of engineers, railway men, coatractors, com-
pany directors, financiers, lawyers, patent agents and inventors.

The * zport for 1896-7 on the Archxology of Ontario has been
issued as an appendix tothe report of the Minister of Education, and
makes a pamphlet of 117 pages. It is prepared by David Boyle, the
ablecurator of the archxologicalcollection now stored at the Cana-
dian Instiwute, Toronto. The report records tne collection of a large
number of pre-historic relics within the province, and the patient
industry with which Mr. Boyle is gathering and arranging the
monuments of the hitherto unknown past of Ontario is meeting its
reward. Already his.enthusiastic labors have placed the province
in possession of the most valuable collection of Indian remains in
Canada.

Messrs. Murray & Williams, of Montreal, have just issued their
catalogue and price list for the coming yachting season. I is
nicely got up and contains illustrations of pleasure yachts, engines,
boilers and fittings, with sufficient description. Added to this 13 a
price list for com, lete sailing and steam yachts of various capacities,
and for tugs, sccond-hand engines, etc. In the Feb. No. of the
ENGINEER we gave some account of the Tregurtha water-tube
boiler, and the catalogue under notice supplements that with some
pertinent information. This catalogue should be consuited by all
who nced improvements in last season’s yachts or are contemplat-
ing the purchase of new ones.

* Gas, Gasoline and Oil Vapor Engines," by Gardner D.
Hiscox, M.E., is a book designed for the general information of
every one interested in this new and popular motive power, and 1its
adaptation to the increasing demand for a cheapand easily managed
motor requiring no licensed engineer. The book treats of thee
theory and practice of gas, gasoline and oil engines, as designed
and manufactured in the United States, It also contains chapters
on horseless vehicles, electric lighting, marine propulsion, etc. 1I-
lustrated with 220 handscme engravings. Octavo, 350 pages.
Price, $2.50. Norman W. Henley & Co., are the publishers, and
orders may be placed through THE CANADiAN ENGINEER.

What will beyond doubt be a most valuable publication to
every one interested in the British Columbia mines has just made
its appearance  We refer to the ** B, C. Directory of Mines,” whose
first number reached us this month. It is a quarterly, but already
it is proposed to issue it monthly. It contains a synopsis of the
B.C. mining laws (a) as applicable to placer mining, (b) as applica-
ble to lode mining. The facts and figures are given under each of
the following heads: Provincial Government, Mining Recorders,
Gold Commissioners, Provincial Government Agencies, Banks and
Bankers, Money Order Offices, Express Companies, Assayers in
B.C., Mining Associations, Mining Centres, Railways and Steamers,
Stage Distances, Hotels, Fruit, Game, Fish in B.C,, Telegraph
Offices, Post Offices, Inttorporated Mining Companies, B.C. Miniog
Stock Quotations, Directory of Mines. *The B. C. Directory of
Mines,” edited by Alex. Beg, Victoria, B.C. $2 per annum,

We have received a very neat and attractive catalogue from
Sadler & Haworth, long known under the style of Robin & Sadler,
and Robin, Sadler & Haworth, belting manufacturers, of Montreal
and Toronto. The personnel of the firm is precisely the same as
heretofore, Mr, Sadler residing in Montreal and Mr. Haworth in
Toronto. A glance at their catalogue informs us that they have
begun manufacturing a high grade of belting for a class of custo-
mers who want something more than the ordinary good stock and
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are willing to pay a little more for it. Belting of this kind will be
stamped ** Crown,” with the firm's name, while their well-known
* Standard ** brand will retain all its good points. We see that
they make a special belt for dynamos, and have furnished very
many lighting stations and power-houses in Canada. Sadler &
Haworth are also heavy dealers in cotton and rubber belting, and
mill supplies of various descriptions. These catalogues, with any
other inlormation, will be furnished on application to the firm at
either Montreal or Toronto.

+ Sketches in Crude Oil ™ is the title of a very graphic history
of the origin and development of the mineral oil industry of the
United States, by John J. McLaurin, author of a ** Brief History of
Perroleum,” etc.  The work is dedicated to the Hon. Chas. Miller.
president of the Galena Oil Works of Fraoklin, Pa., who have re-
cently opened a branch works at Toronto. The dedicatory note
refers to the Hon. Mr Miller as “a man of large heart and carnest
purpose, whose sterling qualities have achieved the highest success
in hife. and won the confidence and esteemof his fellows **  Judging
by the complimentary references to Mr. Miller in the teat of the
work, the dedication is well deserved, for he seems to be a man
whom money has not spoiled, though he made plenty of it The
author gives many an amusing and telling picture of the vicissitudes
and humors that mark the history of the American oil wells, and
these sketches appear to have the color of real life, though ** done
moil ™

). H. Chewett, B.A Sc.,CE, has issued a Pocket Mining
Manual, containing condensed and accurate information on alj
branches of mining. It is neatly gotten up in flexible covers, and
is written in language which any one of average intelligence can
understand. Many illustrations add to its value The sectionson
mineralogy and geology deal with minerals and rocks of common
occurrence, and are at the same time in a form to be valuable to
mining engincers. Gold and silver ores, how found, how mined, and
how treated, are dealt with thoroughly astheirimportance demands.
For the prospector no better reference book could be desired.  The
chapters on mining and ore treatment will fill a long felt want of
brokers, tawyers and business men interested in the development of
our mines. The contents are arranged in the following order: Geo-
logy. Mineralogy. Prospecting. Mining, t:res and Ore Treatment, use-
ful information and tablcs, glossary of mining terms and a complete
index ; the whole is comprised in about 150 pages. This book may
be obtained through TrE Caxamax ExGINgER  See announce-
ment clsewhere.

ersonal.

j- Swewvs. M.E  has begun the practice of his professien in
Rat Portage, On:.

T W. Ness. formerly head of the electrical firm of T. W,
Ness & Co.. Montreal, is now with the Hltzer-Cabot Electric Co.,
Bostnn, Mass.

1. J. Fraxkuvs, formerly superintendent of the Toronto
Strect Railway. has been appointed secretary of the Rossland, B.C.,
Board of Trade.

KonErT Murxrav, foreman in the plumbing establishment of
Ropers & Hamilton. Hamilton, Ont., dicd suddenly from blood-
poisoning recenily.

A. W Browxt, civil engineer and surveyor, Torynto, is leav.
ing for \Wabigoon, Ont, Rainy River District, to engage in the
praciiccof his profession.

Brit & WiLkig, civil engineers, surveyors, ctc., Almonte, Ont.,
have dissolved partnership.  Mr. Wilkic moves to Carleton Place.
Oat, and will practise therc

J. H. Jangs, C.E., who was a brother of the manager of the
Bank of Montreal at Vancouver, B3.C.. died at Rossland, B.C.
March 1Sth, from typhoid fever.

. C Dawak, Ottawa, manager of the Bell Telephone Com-
pany. has been appointed manager of the Montreal office of the
company, and will move to Montreal.

E. LAFONTAINE, civil engincer, Montreal, has been given a posi-
tion in the Public Works Department, Ottawa. His work will be
chiefly in the District of Montreal.

Santer. Warg, Toronto Junction, a2 Canadian Pacific loco-
motise engineer, recently received severe scalds and cuts on the
left arm, caused by the explosion of the water-gauge of his loco-
mative

favTrexant Paur Ve .~uersg, Halifax, N.S., a graduate of
the Royal Military College, Is appointed architect of the Militia
Department. The young licutenant is a son of Justice \Veatherbe,
Halifax

F. H. Masox, M.E., has been made consulting metallurgist to
the Brookfield, N.S., Mining Co.. Ltd., and is in a position to make
chlorination tests of samples of tailings and concentrates, in the
new works at that mine.

McGrecok Partarson, who has been in the employ of the
Chambers Electric Light and Power Co., Truro, N.S., for some
time, has been appointed to the position of superintendent of the
Ambherst, N.S., Electric Light Works.

GeorGE EMMETT, who has had charge of the Metropolitan
Street Railway, North Toronto, plant for the past ihree years, has
gone to take charge of the works of the British Columbia Iron
Works Company at Vancouver, B C

Tur Winnipeg Man, city council has engaged Rudolphe
Hering, C.E, New York, as consulting engineer to make examina-
tions and report on the questions submitted to him on the subject
of water supply and water works for that city.

Joux Brow, one of the oldest engineers on the Grand Trunk
Railway, died at Galt, Ont., March 14th, aged 77 years Deceased
was the engine-driver on the line between Berlin and Galt, and was
in active service up to within a short time of hisdeath.

Hesky DangrecoN, C.E, a French-Canadian who was edu-
cated in Paris and Belgium, in his profession, for many years
administrator of Parque Alto, one of the largest sugar estates in
Cuba, was murdered last fall at his home in Cartagena, near
Cienfuggos.

ALBXANDER Curkig, of St. Luke street, Montreal, died on the
25th March. The deceased came to this country about thirty
years ago, from Lanarkshire, Scotland. Since his arrival in Can-
ada he has been associated with his brothers in the firm of W &
F. P Currie, wholesale general n‘\crchants on Grey Nun street.

CHarLEs J. Saxg, Montreal, who for twelve years past has
studied architecture, has in company with John Archibald, Edin-
burg, Scotland, opened an office in the Imperial Building, St
Jar s St Montreal. Mr. Saxe has been already successful in the
Bisiey Club House competition, while he was still 2 draughtsman,
and Saxe and Archibald took sccond prize in the recent Royal St.
Lawrence Club House competition

Jases Cavsax, C.E,, died at Woodstock, N.B., March 29th,
of paralysis. Hc was born in England, coming to New Brunswick
in 1862 to take the charge cf the \Voodstock Iron Works. Aller-
wards he was engaged on the European and North Amsrican and
Intercolonial Railway construction, and then on engineering work
in Newfoundland. His principal work was as engineer of the Que.
bec and Lake St. John Railway, with which he was associated from
its commencement.

A xuxser of changes have been announced in the mechanical
department of the Grand Trunk Railway. J. \V. Harkon, master
mechanic at Toronto, has been appointed master mechanic of the
eastern division, with headquarters at Montreal. W D. Robb, who
occupied a similar position at London, Ont., has been transferred
to Toron.o 10 take Mr. Harkon's place. \W. Ball, locomotive fore-
man at Belleville, Ont.,, has been promoted to the position of
master mechanic of the northern district, with headquarters at
Allandale, Ont. A. A. Scott, foreman at Allandale, will succeed
Mr. Ball at Belleville,

ining  |\/|atters.

A SMELTER is proposed for Wabigoon, Ont.

MeTaLLIC tin has been discovered on the North Fork of the
Salmon River, B.C.

A Fixo of petroleum is reported on the farm of John Rasberry,
\West Flamboro, Ont.

A SALT mining outfit wastaken to Dauphin, Man., recently and
will be set in position at once.

Tue Two Friends mine in the Slocan district paid a dividend
of 2% per cent. on March 31st.

Tue mining convention which was called for April 6th, 7th
and 8th, at Rat Portage, Ont., has been postponed till Junc.

A. M. Cisutorx has made his first shipment of actinolite
{rom the mine in Kaladar, Qat., to New York—a full carload.




Tug Ledgerwood hoist and boiler have been successfully trans-
ported to the Hawk Bay minc The compressor will shortly be
installed.

Tug U. S. Court of Appeals has decided that natural gas from

Canada is not dutiable The collector at Buffalo brought the
matter up.

Tue boring for oil at Parkhill, Ont, will be continued for some
time. The present depta is only 350 feet  Surface oil was dis-
covered at 250 feet. .

AccornnG to the Nanaimo, B.C.. Free Press the mines of
Texada Island are bzing opened up, and British and American
capital is becoming interested.

Srecimess from the Bannockburn mine, in Hastings county,
have averaged as high as $2,000. A test of fivetons is being made
at the School of Mines, Kingston, Ont.

During the past six months as many as 150 samples of gold.
bearing quartz mined in Frontenac county have been brought into
Kingston, says the Kingston, Ont., Whig.

ALLAN AND ALBERT Mooy, A. Coe and J. Golding have 200
acres of land in Tudor township, Hastings county, Ont., and are
sinking shafts on the property. The ore has been ascayed at $20
per ton.

Tur incorporation of the towns of Nelson, Rossland and
Grand Forks, B.C., which was assented to by Licutenant-Governor
Dewdney, March 4th, is an evidence of what mining is doing for
British Columbia.

THe Union Colliery Co.. of Como:., B.C., has entered into con-
tract with the Kootenay smelting companies “o supply 1,000 tons of
Union coke per month for the next twelve months, and even this
amount may be increased.

Tug recent advance in lead in the Umited States should
materially enhance the value of the Slocan, B.C., as a mining dis-
trict. Its galena ores, which carry a large percentage of lead.
should be now more valuable.

Tue Chatham Oil Company is pumping the second well at
Bothwell, Ont  The first well has already given good returms, but
will be put down deeper. Boring operations will then be begun for
the third well, and when it is completed the three will be operated
by a jerking plant.

R. G. McCoxxEeLt, of the Dominion Geological Survey, has
notified Martin King, manager of the Trail Mining Company, that
specimens of the ore from the company's mine contain gersdorffite,
arich nickel mineral, and that it is possible the ore contains a
nickel value worth considering.

It is stated that an American syndicate bhas offered Col. S. S.
Lazier, of Belleville, $100,000 for a half interest in his silver-lcad
property in Barry township, Frontenac county. An expert who
looked over the vein on this location spoke of it highly, stating that
it rescmbled Australian deposits.

17 is impossible to keep track of the companies obtaining in-
corporation in British Columbia. One week forty-two companies,
with a total capital of about $44.000,000, gave notice of incorpora-
tion in the British Columbia Gazette, and the next 57 companies
representingcapital of over $51,000,000, gave notice of incorporation.

Tue Minden, Ont., Echo says  * \Vithin four milesof Kin-
mount, Ont., we have six mines, a rich mineral belt extends for
t8 miles from Kinmount to Gooderham, waiting for men with
money to open it up and get wealth.  Minerals in great variety are
here in abundaree, and at present mining operations are active in
Galway township.”

J- R. Mixmisyick London, Ont., has struck another large flow
of oil on his property at Bothwell, Ont. The new gusher yiclds
75 barrels of oil per day. A company has been formed under the
name of the London Petrolcum Company, with Mr. Minhannick and
E. W. Scatcherd asmembers  They have purchased 1and adjoin-
ing Mr. Minhinnick's property, and will begin operations at once.

Ix applying to the Ontario Government for the construction of
a reduction plant at Trenton, Ont., the town council enumerated
the ores in the district awaiting treatment thus: Gold, including
mispickel and free milling ores, galena, including lead, lead sul.
phides, silver, antimony: nickel, including linneaites, sulphides of
cobailt and nickel, graphite, corundum, asbestos, including actino-
lite, talc, soapstone ; mica, sulphur, arsenic, phosphorus.

Mica MaNUPACTURING CoMPANy, LisMiTED, has been formed
with a capital of £80,000 in {1 shares, this company to acquire all
the mineral rights of the Lake Girard group of mica properties,
covering about 1,700acres, and situated in the Provinces of Ontario
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and Quebec. Sir Samue) Canning, C.E., is one of the directors,
and the purchase moaey has been fixed at £63 cco, payable as to
£3.000 in cash and the balance in cash or shares. The entire capi-
tal is now offered for subscription in the London, Eng., market.

McGir UniversiTy is a fortunate institution. Mr. W. C.
Macdonald, the millionaire tobacco manufacturer, who has already
given $1,500,000 to the institution, has added to his previous
munificent gifts the sum of 81,185 for the purchase of certain
apparatus for the engineering department, $150,000 for the main.
tenance of the engincering and physics buildings, and $475.000
for the erection of a building for chemistry and mimng and metal-
lurgy, and for the endowment of the chairs of architecture and
mining and metallurgy.

Tueg Algoma Herald announces that the East knd Silver
Mountain mine is to be worked by the Argentite Miningand Reduc-
tion Co. It isalso proposed erecting a reduction works on the
location to treat the ores, thus saving the heavy transportation
charges that were paid in former days. The Argentite Company
is alsoendeavoring to arrange with the West End Company whereby
the ore from the latter company’s mine will be treated in the pro-
posed reduction works. Silver Mountain East End was in the old
days a constant shipper of rich ore.

Tue first clean-up of ore at the Deloro mines, Marmora, Ont.,
was made March 1g9th. The officials of the Canadian Gold Fields
Company, who own the property. stated that the mill run turned
out most satisfactorily, but they refused to divulge the exact results
thereof. It is understood, however, tkat the run turned out much
after the manner of the five-ton test made in London, Eng., over a
year ago, and before the company began their $2,000,000 opera.
tions in Canada The London test, it was reported, saved 92 per
cent. of the gold at a cost of $2 per ton. 1f, as is believed, the run
at the new Deloro mill gave the same results, the future of Hastings
County as a mining region is assured.

Tue third annual meeting of the Ontario Mining Institute
opened in the reception room of the Parliament buildings, Toronto
on Wednesday. March 315t The following papers were read and
discussed -  The Western Ontario Gold Ficlds and their Genesis,"”
by F. Hill, M.E,, Port Arthur, ** A New Use for Scrap Mica,” by C
H Mitchell, Toronto; ** Notes on Moss Litter,” by T. W. Gibson
Toronto. The following officers were elected: President, Judge J.
J- Kingsmill; vice-presidents, W. Hamilton Merritt, James Mec-
Arthur, John F. Caldwell and Joha Leachman; secretary, B. T. A.
Bell, Ottawa; treasurer, Thomas Gibson, Toronto. Council, A.
Blue, Dr. Coleman, H. C. Hammond, J. H Chewett and E. R.
Mickele, Toronto; Dr. Goodwin, Kingston: F. S. Wiley, Port
Arthur; A. J. G. Swinney, Deloro, and j. Burley Smith, Rat Port-
age The treasurer’s report showed a balance in hand of $;71.

AT two o'clock on Feb. 23rd, Mrs. Hall, wife of Superintend.
ent Hall, of the Le Roi mine, turned the steam valve on the new
j0-drill compressor lately built by the Canadian Rand Drill Co.,
and broke a bottleof Mumm'sextra dry on the fly-wheel, christening
the magnificent engine the * Senator,” in honor of George Turner,
the general manager of the company The immense machine
quickly responded to the steam and worked beautifully in every
detail. The compressor is one of the three large machincs of the
North-West. It is a cross compound condensing Corliss air com-
pressor of 450 indicated horse-power. 1t is of Rand make, fitted
out with the latest type of mechanical air valves, automatic gover-
nors, etc., and will be utilized for running all the pumps and hoists
at the mine, in addition to operating 4o drills in the mine. The
event was made the occasion of considerable speech-making. John
M. Burke, Ross Thompson, Ed. Saunders and Captain Hall all
spoke in a happy strain, Mr. Burke saying that *the operation of
such a large and magnificent piece of machinery in so young a
camp. stamps Tril Creck as onc of the greatest mining camps
anywhere.” It was a ficld day for the Le Roi company, as the new
gravity tramway between the mine and the Red Mountain Railway
was put in opcration and fourd to work like a charm.

DuRrinG the past yecar the following companies have been in-
corporated in England to mine in Canada: B.C. Exploring Syndi-
cate, £20,000 ; Big Valley Creck Gold Minces, £125,000; Bozedown
Silver, £3.000; British Columbia Agency, £100,000, British Colum-
bian Exploration Syndicate, £25,000; British Columbia Finance
and Mining, £500; British Columbia Gold Discovery, £100,000,
British Columbia Gold Syndicate, £5.000; British Columbia Land
Exploration and Development, £250,000; British Columbia Mining,
£20,000; British Columbia Proprictary, £6,000; British Columbia
Prospectors, £10,000; British Columbia Veature Syndicate,
£1.000; British Queen Gold Mines, £300,000; Consolidated Gold
Ficlds of Canada and British Columbia, £100; Cottonwood River,
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BC, Alluvial Gold, £65.000. Dawson's Development Syndi-
cate of British Columbia, £6,0rn: Nominion of ¥ sk Coluwme-
bia Mineral Syndicats, £3.000, Galena Mines, £550,000; Gold,
Exploration and Development Syndicate of Bntish Columbia,
£12000; Golden River, Quesnelle, £3s50,000; Gold Fields of
British Columbia, £1,000; Hall Exploration of British Columbia,
£150,000 ; Incorporated Gold Mines of British Columbia, £300,000;
International Development Corporation of British Columbia, £300,-
ooo, Island Mountain Gold Mines, £120,000. Kootenay and Cari.
boo Mining Syndicate, £5.000; Kootenay Goldfields Syndicate,
£20,000: Kootenay Ore Company, {£25000; London and British
Columbia Goldfields, £200,000, Mines Trust of British Columbia,
£10,100. Mining and Exploration of Briish Columbia, {25,000
New Goldfields of British Columbia, f100: Oriole Syndicate,
£2.000; Pioneer Development and Exploration of British Colum.
bia, £150.000: Vancouver and British Columbia General Explora.
tion, £25.000: War Eagle Gold, £2000: Wintrop Syndicate
£2.000.

&\c’cﬁc ?lrashes.

RenFrew, OsT., will instal a fire-alarm system.

Tue North American Telephone Co. will connect Lanark, Ont.,
with Perth, Ont.

Tue town of Dartmouth, N.S., will buy out the Dartmouth
Electric Light Co.

Tue B. C. Electrical Construction Co, Vancouver, has dis-
solved. \W. Brown continues the bu:iness.

Gorme & McCurrocu, Galt, Oat,, tecently supplied a large
boiler for the power-house at Preston, Ont.

W H Coxg, Little Current, Ont,, will in future carry on an
clectrical supply business in North Bay, Ont.

Tue St John, N.B., Street Railway Co. has put two new
Babcock & Wilcox boilers into the Nelson St. power house.

Tue St John, N B, Railway Co. has placed as order for a
number of additional motors of the Westinghouse 12-A type.

BreLrevitLe, ONT., retumned to horse power on its street rail-
way system recently, when a risc in the river flooded the power-
house.

Tue town of Waterloo, Ont, has agreed with the Waterlvo
Electric Light Co for 15 street lights to be provided as soon as
possible.

Tue Beslin, Ont., Electric Light Co. has installed a new 150
hp. engine. The changes were planned by the late manager, E.
Carl Breithaupt.

Tie sewcrs committee, Hamilten, Ont., recommend for
acceptance the tender of E. T. Simpson for a dynamo for the
sewage disposal works at $175.

Tne Sherbrooke, Que., eclectric lighting station is now
being supplied with a new and improved switch-board {rom the
Royal Electric Co., of Montreal.

Tue Packard Electric Co., Ltd., has closed down its factory at
St. Catharines, Ont, for the first two wecks in Apnil, owing to the
unwatering of the Welland Canal.

Tue St. Hyacinthe City and Granby Railway has elected the
{ollowing officers - H. Pagnuclo, president, H. F. Chalifoux, vice-
president: directors, M. St. Jacques and P. F. Payan, and Mr,
Perrcault, general manager

Noan L. Pirer & Sox, of Toronto, have invented a new sand-
box for electric railway cars.  The difficulty of using wet sand has
been entirely overcome, the sand being disttibuted equally well
whether wet or dry.

A BrANCH company of the Lachine Hydrulic and l.and Com-
pany is to be formed to let clectric motors.  The Ietting oat of
motors is quite a business in some parts of the United States and
Europc, but is novel so far as this country is coacerncd.

Tue incorporation measure which was passed by the British
Columbia Legislature recently giving charters to a number of the
new mining towns, such as Rossland, ctc.. contained a clause allow-
ing the municipalitics to put in clectric light systems on the same
basis as water systems.

Wors will be begun at once by the Carborundum Company, of
Niagara Falls, N Y., on its Canadian plant. The product must be
wmed out by Junc to protect the Canadian patents.  The capacity
of the present plant in the power district at Niagara Falls, N.Y.,

will be doubled, the directors having decided to make the amount
2,000 eiectric horse-power, twice the amount used now. Thiswill
enable the company to turn out four and one-half tons of car-
borundum a day.

A. Horranp, T Askwith, J A. Armstrong, G. S. May,
}. A. G. Trudeau, P. McGregor, J. J. MacCraken, Ottawa,
Ont., are applying for a Dominion charter as the Dominion
Electric Heating and Supply Company, Ltd., capital, $100,000;
chief place of business, Ottawa.

Tue H.G. & B. Railway paid a quarterly dividend of 14 per
cent on April 1st.  New stations will be built at Grimsby Park and
Beamsville, and a large open car will be added to the rolling steck
for summer traffic. Arrangements have been made for the wiping
out of the floating debt of about $25,000.

Tue Hull, Que., Electric Company has served the Ottawa
Electric Company with notice of a claim for $20,000 damages of
infringement upon the territory and rights of the Hull company i
the city of Hull. In default of payment an action will be cntered
in the Superior Court to recover the amount.

Wu. E. Crowe, Henry, J. Crowe and A. E. Sulis, Halifax,
N.S., have applied for a charter for the incorporation of the Hali-
fax & Bedford Electric Railway Co. Capital, $300,000. Elec-
tricity will be generated from water.power from the Birch Cove
Lakes, where experts have ascertained 1,000 horse-power is avail-
able at all seasons.

ApAx RUTHERFORD, ex-secretary-treasurer of the H., G. & B.
Railway Company, has issued a writ against the H. G., & B. for
$833.33 arrears of salary alleged to be due to Mr, Rutherford, and
for $5,000 damages for alleged wrongful dismissal. It will be re-
membered that when C. J. Myles came into power after the last
annual meeting, Secretary Rutherford’s resignation was asked for.

It is said that two companies are ready to build an electric
road between St. Johus, Que., and Longueuil and St. Lambert,
and there is a reasonable prospect of such a line being constructed.
Utilizing the ferry, which ruons eight months out of the twalve, as
good time could be made between St. Johns and Montreal as is
made by ecither the G. T. R.or C. P. R, and fares would be re-
duced.

Tue sharcholders of the Hamilton & Ancaster Radial Railway
recently passed a resolution to obtain the necessary powers from
the Legislature to extend the road to Brantford, and to increase
its capital stock to meet the expense. The cost of the extension,
it was calculated, would be about $200,000. The cost of surveying
the road and of obtaining the preliminary charter hasamounted to
$1,500.

Tue Hamiltonand Dundas Railway are renewing their bridges
in steel on masoary foundations. Medler & Arnot have the con-
tract for piling work, and the Central Bridge and Engineering Co.
for super-structures. A new combined passeuger and baggage car
has been built at the Toronto Railway Co.’s shops for the road.
The new work is being carried out under W. T, Jennings, C.E.,
Toronto, consulting engineer for the company.

E. B. Oster has instructed Manager Thomas, of the H. & D.,
to inform the Dundas councillors that he had made a deal with the
C P R and M C R.whereby these corporations pay bim interest
on $15,000, percentage of depreciation of roadbed, a certain share
of the profits of the freight handled, and assume a portion of the
cost of maintaining the freight section of the road, and. in return,
freight is to be delivered to them at the junction of the H. & D.
and T., H. & B. Railways several times daily.

Tue Hamilton Radial Railway Co. are having four new cars
built to be ready by the first of May. These cars will be equipped
with the Canadian General Electric motors, there being four motors
of 40 h.p. cach, one motor to cach axle. The traffic of the past
winter on this road has been much beyond the expectations of
the promoters. The road at present terminates at the outskirts of
Burlington village, but is now being extended into the beart of the
village, and it is the intention of the company to give a fifteen
minutes service in the busy parts of the day during the summer.

McGinsox, Hogle & Mitchell, Moatreal, are solicitors for the
incorporators of the proposed Continental Heat and Light Com-
pany, which is asking for a Dominion charter * to generate heat,
light and power by any means. and supply the same to municipali-
tics, corporations and individuals in Canada aund elsewhere, with
all the powers, rights and privileges necessary, incidental or con-
ducive to the attzinment of the said objects.” A joint stock com-
pany to take over the business of the sun, moon and stars is the
oaly more exteasive scheme we can think of. Who will organize it?
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R. S. KgLsc, of Chicago, will enter upon lus duties as elec-
trical engineer for the Lachine Rapids Hydraulic and Land Com-
pany, Ltd. At the present time, Mr. Kelsch is in charge of the
High Tension System of the Chicago Edison Company. For eight
years he cccupied the position of division superintendent of the
Chicago Telephone Company; was in full charge of the lighting
plant in the stock yard district for the Chicago Arc Light and Power
Company for four years. He was then made general superintend-
ent of that company, which position he still held at the amalgama.
tion of that company with the Chicago Edison Company, when he
was retained. He was next made superintendent of high tension
and repair shops.

A coop deal of discussion is taking place in Rritish Columbia
upon the applications of the Okanagan Water Power Company
and the South Kootenay Water Power Company for incorporation.
The names of the incorporators are the same in both bills, viz., J.
R. Mitchell, mining engineer, Vancouver, B.C.; L. H. Webber,
financial agent, Rossland, B.C.; and P. C. Stoess, mining engineer,
Spokane. These companies propose to supply electricity in almost
the entire area of West Kootenay and the southern portion of Yale
district. The Okanagan Water Power Co. asks for a franchise
covering a territory 140 miles by 35, and containing about 5,000
square miles. The South Kootenay Water Power Co. would em-
brace an area of 100 by 8o miles, or 8,000 square miles. The first
named as'; for authority to usec and divert from the Okanagan
River and tributaries thereof ** s0 much of the waters as may be
needful for their undertaking.”* The other company wants the
water of Kootenay River, Murphy Creek, Ketile River, Boundary
Creek and tributaries thereof, to furnishthe r. ... power tooperate
tramways, gencrate clectric energy, etc. A .nonopoly so extensive
would be better than a gold mine.

Jonx York, president of the Canadian Electric Association
and manager of the Electric Light Company, of Guelph, Ont: C.
P. Hunt, manager of the London Electric Light Company, of Lon-
don; E. E. Cary, manager of the Packard Electric Company, of
St. Catharines; A. B. Smith, superintendent of the Great North-
Western Telegraph Company, at Toronto; F. C. Armstrong,
Toronto, general agent of the Canadian General Electric Company,
met at Niagara Falls, Ont., March 25th, Wilfred Phillips, manager
of the Niagara Falls Park and River Railway, to perfect arrange-
ments for the annual meeting of the Canadian Electric Association,
which will be held at Niagara Falls on june 2nd, 3¢d and 4th. It
is expected that this convention will call together the chief repre-
sentatives of the electrical manufacturiog concerns of Canada, be-
sides all the leading electrical engineers, and be a distinctly repre-
sentative body It was decided to devote the first two days to the
business of the convention, and the third day to sight-sceing. One
of the chief objects of holding the convention here is to give all
electrical engineers a chance to inspect the electrical power works
of the Niagara Falls Power Company, where is to be found the
most modern of electrical apparatus and devices, as well as one of
the most perfect installations of long distance transmission of elec-
tricity to Buffalo. Manager Phillips has promised to give the
association all the power necessary to run the exhibits, as well as
to make some remarkable displays. On the second evening of the
convention a banquet will be given at the Dufferin cafein.the park.
All the clectrical roads in the vicinity will tender the visitors com-
plimentary trips.

j\j‘a,rine ews.

Tus C.P.R. will build a dock on the lake at Slocan, B.C.

Cart. T. J. CrAlG, of the R. & O. str. * Passport ™ has re-
signed.

Tur Welland Canal is expected to be open for navigation
about 2o0th inst.

Wux. KExxspy is engineer of the steamer * Quacenstown,” of
St. John, N.B., this season.

J- B. MiLLer, Toronto, Ont., officers str. ** Seguin,” Capt.
James B. Symes, Engincer Samuel Gillespie,

Carr. H. Suita will be master of the barge ** Ceylon,” of
Garden Island, during the coming scason.

Tue Gilbert Boat Co., Brockville, Ont., is building three
yachts for members of the Kingston, Oat., Yacht Club.

STEANER * Lakeside,” Captain N. J. Wigle, began her scason’s
runs between St. Catharines, Ont., and Toronto, on March 24th.

Tionas Myres, Hamilton, Ont., str. * Myles,” will have as
officers this season, Capt. G. Mackey, Engincer James Smecton.

Tue schooner * Zebra " cleared light for Port Credit from To-
ronto, March 23rd, she being the first boat to leave the harbor this
season.

D F.MaxweLt, C.E., has planned a new whasf at St. Stephen,
N.B. It will be 265 feet long and 70 feet wide. Tenders will be
called for.

LaBrREQUE & Donsox are arranging for the construction of a
steam tug to ply on Eagle Lake, situated between Rat Portageand
‘Wabigoon.

Tuere will be 400 tons of steel used in the ncw barges to be
built by the Canadian Engine and Locomotive Works Company
Kingston, Ont.

THE steamers * Chicora,” * Rosedale,” * Algonquin," * Per-
sia* and * Niagara ** are being fitted for the scason's business in
Toronto harbor.

W. BeATON, president of the Marine Engineers” Association
St. John, N.B., will be chief engineer on the new Star Line steamer
which is now building.

Hurp PeTers,city engineer, St. John, N.B,, is preparing plans
for new wharves at that port. The wharf will be 50 feet wide at the
bottom, withk~ut counterforts.

Cart. PeTer MclIntosu, of the tug * Coponaning,” Ontario
Lumber Co., has accepted a similar position with the French
River Boom Co., taking charge of the tug * Eveline.”

J. & T. Coxrox, Thorold, Ont., officers str. ** Erin,” Capt.
P. Sullivan, Engineer Wm. McMaugh; schooners—**F. L. Dan-
forth,”” Capt. John Cornwall; ** Maggie,” Capt. John Rosie.

Tue Northk West Transportation Co., Sarnia, Ont., officers str.
** Monarch,” Capt. E. Roberteon, Engineer E. \W. McKean; str.
** United Empire,” Capt. Joho McNab, Engineer S. Brisbin.

GBo. Pearsox has been appointed captain of the Dominion
Government cruiser * Dolpbin,” and F. W. Cornish, engineer.
‘I'he cruisers will go into commission as soon as navigation opens.

THE services of James Wilson as superintendent of Kingston
Graving Dock ended on March 31, Frederick S. Rees was ap-
pointed in his place. The salary will be reduced from $1,500 to
$1,000.

Tue Furness Line is now building four 10,000 ton freight and
cattle steamers, 470 feet by 60.6 feet. The steamers will be of the
Cambriaa type, speed of 14 knots, and have four masts and nine
hatches.

Tur Playfair Barge and Tug Line, Midland, Ont., officers
str. **St. Andrew,” Capt. W, H. Featherstonhaugh, Engineer Jno.
McRae, str. ** Metamora,” Capt. R. H. Gilbertson, Engineer E.
A. House.

THe Dominion line will immediately begin tbe construction of
a new steamship for the St. Lawrence trade. The builders will be
Harland and Wolff, Belfast. She will resemble the ** Scotsman,*
only of larger size.

THE strcam connecting Kootenay Lake and Upper Kootenay
Lake, geaerally known as the Lardean River, is being freed from
obstruction at a cost of $3.000. B. S. Gallop, Kaslo, B.C., is in
charge of the work.

Tue Lake Oatario and Bay of Quinte Steamboat Co., Kings-
ton, Ont., officers: str. ** North King.” Capt. John Jarrell, Engi-
neer O. ]. Hickey: str. ** Hero,” Capt. \WWm. Bloomfield, Eagi.
neer Robt. Marshall.

It is said that the Canadian Pacific Navigation Co. will place
a steamer on the island route connccting Victoria, B.C., Texada,
Phillip’s Atm and other points among the islands 1o which pros.
pectors are now crowdiug.

SyLvESTER Bros.® officers, Toronto, Oat.: Str. ** L. Shickluna,"
Capt. H. O. Jackson, Engincer W. H. Cunningham: str. ** Eury-
dice,” Capt. J. Jackson, Engincer Geo. Munroe: schooner ** St.
Louis,” Capt. Geo. Williamson.

D. ArusTRONG, Welland, Ont., recently launched a new tug,
the * A. D. Cross,” which is 5o ft. keel, 16 ft. beam, and 10 ft. 110,
bold. The engine was madeby o B=215 Siin nad the boilers by the
Waterous Engine Works, Brantford, Ont.

Tue Niagara Navigation Co. officers, John Foy, manager,
Toronto, Ont.: Steamer ** Chippswa,” Capt. J. McGiffin, Enginecer
R. McCaul; steamer ** Corona,” Captain W. H. Tolmes, Engincer
\Wm. Walsh ; stcamer ** Chicora,” Capt. to be appointed, Engineer
H. Parker; steamer ** Ongiara,” Captain H. J. McIntyre, Engineer
M. Carl.
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Tur Donnelly Wrecking & Salvage Co., Kingston, has pur.
chased the wreck and salvage (including all the equipments and out-
fittings saved) of the propeller ** Acadia,” wrecked on the north
shore of l.ake Superior 1n September last.

Tue following have been appointed ofticers on the Dominion
Government cruiser * Petrel ™ :— Captain, Ed. Dunn; first mate,
A ). Frame, sccond mate, F Arnold Jarvis: chief engineer, A.
J Brown, second engineer, \V. H. Linter

Tue St Lawrence & Chicago Steam Navigation Co., John H.
G Haggerty, Manager. Toronto, Ont. Str. ** Algonquin,” captain,
James McMaugh, engineer, james H Ellis  Str ** Rosedale,” cap-
tain, James Ewart ; engincer, Richard Childs.

Tus Great Northern Transit Co officers, Collingwood, Ont.
Str. * Majestic,” Capt P M. Campbell, Engineer W. Lewis: str.
** Pacific,* Capt. R D Foote, Engineer J. \W. Aston , str.* North-
ern Belle,” Capt C Jaques, Engineer F. Cleland.

Carr. }. K Harsorrre, for the past four years captain of
the Niagara Navigation Co.’s steamer ** Chicora,” and previously
captain of the steamer ** Omgara,” died suddenly in Toronto,
April 1st.  He was a son of the late Capt. Thos. Harbottle.

Canamas Pacivic Steamsuipr Co, Owen Sound, Gnt.: Str.
* Manitoba,” captain, E. B .Anderson. engineer, Robt. Keany.
sStr. » Athabasca,” captain, Geo McDougall ; engineer, Wm. Lock-
erbie.  Ste. **Alberta”” captain, Jas. McAllister, engineer, A
Cameron.

Tug Allap line will add the steamer ** State of California* to
the leet on the St. L.awrence route, between Montreal and Liverpool
The * State of California,” since she was built in 1891, hasbeen run
in the service of the Allan State line, plying between New York
and Glasgow

] Jorty will be the Toronto agent of the Hamilton Steam.
boat Co this season Str > Macassa, Captain Crawford, will be
the first boat on the route, about April 1st, the ** Modjeska™ taking
her place as soon as the business warrants. Captain Crawford will
sail the ** Modjeska ™

Tue Hillside Shipping Cownpany, Ltd., applies for Dominion
incurporation to dua general shipping business, with head office 1n
Yarmouth, N.S., capital, $30,000 The 1ncorporators are: \W. L
Lovitt, G C. Lewis, T. V' B. Bingay, Catherine M Loviit, L.
Chipman, Yarmouth, N §

Cananiax Pacific freight, which last season was dehivered to
the Soo line steamers at \Windsor, Ont., will hereafter be carriced to
Midland, Ont., and there transferred. This is the new run had in
view for the steamer ** Lora,” which is now being lengthened and
partially rebuilt at Milwavkee

IT appears as if there will be a number of new steamers plying
on the Lake of the \Woods the coming summer. There is the Ross-
Graham steel boat, F. Kendal is building ore, so also are F-
Hemmings, Capt. Johnson, the owners of the Mikado mine. and
tae Diamond Drill Company

Tre Mathew's Line officers, Toronto, Ont  Steamer ** Nia-
gara,” Capt James Morgan, Engineer john Gray . steamer ¢ lin-
ton,” Captain John Joyce, Enginecr P. ] Carr, schooners ** Emer.
ald.”” Captain John McCribbon . **Clara Youell,” Capt. W. J Col-
well . - Lisgar,”” Capt  John Fahey: *~Grimsby,” Captain Grant
Horne.

Tur North Shore Navigation Co. officers. Collingwood, Ont.
Str. * City of Collingwood,” Capt. \WV. J. Basseit, Engincer C
Robertson ., str. = City of Midland,” Capt. F. X. La France, Engi-
acer W. Whipps: str *City of Toronto,” Capt. A C. Cameron,
Engincer D McQuade, str *City of Parry Sound,” Captain E
Whalton, Engineer j L. Smith

Tuk line of boats running from Goiden, B.C . on the Canadian
Pacific Railway, down the Columbia River, with that navigating
from Jennings. on the Kootenay River, north into the Fort Stecle
country, has been consolidated  The combined concern will be
known as the Interaational Navigation Company, but it isin reality
a branch of the Canadian Iacitic Railway service.

W A Murray, of Murray & Williams, 17 St. John street,
Montreal, hasgone to Liverpool with a launch built by his firm,
which is the first Canadian craft of the kind to go to England. It
will be entered in the yachting exhibition to be held this summerat
the Imperial lnstitute, London. Eng. 1t is 21 fect long, § feet 3
inches beam, and isfitted with a 234 by 3 inch stroke high speed
engine, and the Moore stcam pamp  The boat 1s built of cedar an
is finished throughout in mahogany, with fancy oak gratings in {ore
and aft cockpits The builer and engine rooms are finished through-
out in polished brass

A WATERWAY to connect Red River with Rainy Lake is pro-
posed Ly building a dam at the outlet of Red Lake, thus creating a
water hine of transportation extending from Thief River Falls to the
head of Red Lake, a distance of 84.6 miles on the river and 50 miles
on the lake. From the east end of Red Lake a canal can be very
cheaply cut through to Rainy River—a marsh covers the whole dis.
tance—thus, it is said, opening a great stretch of country bordering
a navigable river, including the Lake of the Woods.

Tur Canadian commissioners, under the Deep Waterways Com.
mission, have completed their report to the Dominion Government
of their joint deliberations with the United States representatives
Much information has been gained and plans formulated, with ac-
companying sketchesand maps The United States Government will
be asked, however. to appropriate $150,000 for further surveys and
deliberations The Canadian commissioners, O A Howland, C.
T. Keefer, and Thomas Munro, will ask for about $15,000 to make
surveys.

Cart. F P Arustroxg, of Last Kootenay, is the pioneer
steamboat man of the Kootenay and Columbia Rivers between
Golden B.C., and Jennings,’ Mont. He and James F. Wardner
have just organized the International Transportation Company,
which is to operate a line of steamers between Fort Steeleand len-
nings on the Kootenay River. A steamer of 100 tons capacity will
be run every day between Fort Steele and Jennings. Captamn
Armstreng will be the manager and will also manage the Upper
Columbia Navigation Company, which will have a line of steamers
between Fort Steele and Golden.

Tue Canadian Marine Association met in Toronto recently,
President R O. Mackay, Hamilton, in the chair. A committee
was appointed to proceed to Ottawa and lay several requests before
the Government, the principal being that the Government in future
refuse permission to anyone to build a bridge across navigabhle
waters. The Government will also be asked to keep the bridge
across the Murray Canal open oh Sundays. The contention of the
vesselmen in this is that the Murray Canal was constructed to
allow vessels passage by the way of the Bay of Quinte when it was
too stormy to go out into the open lake, and that the closing of the
bridge on Sunday does away with a great deal of the value of the
route They would like the duty on manilla cordage reduced to
about 124 per cent.. the same as prevails in the case of binder
twine

J- R. Rov, C.E, who isin charge of the Government survey
of the Fraser River, B.C., bas twenty men in his party, R.C.
Lowry, A.M.1.C.E., being chief assistant engineer ; \W. C. Mitchell,
C.E., sccond assistant The preparing of the plans from the field
notes sent in will be done at New Westminster, under the direction
of A. J. Hill, M.A,,M.C.S.C.E. A complete triangulation survey
of tbe river will be made. It is Mr. Roy’s intention to first of all
make a survey of the whole of the Lower Fraser, to establish a
basis. a survey also being made of the nature of the river banks,
and also the various tributaries of the Fraser. After that consider-
able time will be devoted to examining the river by cross-sections
from the basis already established. The various points will also be
recorded ;. the depths, bed formation. etc.. will also be carefully
noted ; as also those of the numecrous streams and lakes tributary
to the Fraser. The work is expected to take two years

Tue officers of the Toronto Ferry Co steamers for the present
season are: * Primrose,” captain, C. Taflord : mate, H. Cotter,
engineer, H Brownley: 2nd engineer, . Armstrong. * Mayflower,"*
captain, George Moulton: mate, M. Livingston: engineer, S A
Mills; 2nd engineer, | Pickard. * Shamrock,” captain, T. Jen-
nings: mate, T Churchill, cngineer, E. Abbey. * Thistle,” cap-
tain. A. Martin; mate, N Osborne: engincer, C. Lerally.
* Rathleen,” captain, J. Fertile; mate, McLaughlin; engincer.
Paddy Carr. ** Gertrude,” captain, J. Tymon: mate, P, M. Olsen,
engincer, \WWm. Hopkins. * Island Queen,” captain, J. Titus; mate,
Olwood ; engineer, T. \W. Wood. * Luclla,” captain, T. Hinton,
mate, \Wm Joice: engineer, John Smiley. **J. L. McEdwards,™
captain. William Scott: mate, Henry Brown: engincer, John D
McGinnis, * Arlington,” captain, H. Farr; mate. Ed. Lawrence;
engincer. J. Wesley. ™ Mascott,” captain. Henry Florio; mate,
Henry Hanna: engiacer, \Wm. Food

We have reccived the proceedings of the sixth anaual conven-
tion of the Association of Railway Superintendents of Bridges and
Buildings, held in Chicago, in October, 1896. Commuttees reported
on a number of most interesting subjects, and the ensuing discus.
sions are very fully reported. Drawings and plans accompany
many of the reports.
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:Railwag—l j\/@’cers.

Tug people in Manitoulin Island are protesting against an ex-
tension of time in which to build the Manitonlin and MNorth Shore
Railway.

IT1s generally understood that the superintendent of the Grand
Trunk car shopsat London will be Samuel King, Montreal, formerly
chief draughtsman of the Hamilton car shops.

Tug London, Ont., Board of Trade is urging the building of a
line connecting Ridgetown, Ont., and the Port Stanley Railway at
some point between St. Thomas and Port Stanley.

Tue purchase of 65,000 tonsof steel rails from the Carnegies,
at Pittsburg, by the Canadian Pacific Railway, is confirmed, and it
is said the company obtained the rails at $17 per ton.

Tus city council of Levis, Quebec, are opposing the extension
of the Intercolonial Ry. from Levis to Montreal, as announced in
the speech from the throne on the opening of Parliament.

DuriNG the coming season the Grand Trunk will make ex-
tensive renewals in the masonry between Teronto and Montreal,
and on the Midland. It is intended to rebuild the bridge over the
Rouge river near Port Union.

Tue draft of the order of the Railway Committee of the Privy
Council on the spur line crossing of York street, Hamilton, Ont.,
extinguishes the rights of the Hamilton & Milton Toll Road Com-
pany on payment of $20,000 cach by the zity, county and T., H. & B.

F A, Humisze, of the Columbia & Western Railway, has
mortgaged his Montana property for a million and a half, for the
purpose of building an extension of the Columbia & \Western to
Penticton, BC  Work on the new line will begin immediately at
Robson.

Tuae Temiscouata Railway Company is applying to Parliament
to cnlarge the time for commencing 1he work of extending the rail-
way from Edmundston to a point on the Intercolomal Kalway. and
also to authorize the company to build a railway connecting such
proposed extension with the Central Railway at Chipman, n
Queen's county.

Fi¥Ty of the Canadian Pacific freight locomotives are being
equipped with the Westinghouse air-brake, having been the first
shipment of the brakes manulactured in Hamilton made to Mont-
real recently. The company has arranged to spend $300,000a year
for three years in equipping the rolling stock with the \Westing:
house appliance

HARRY AusorT, who has been general superintendent of the
Pacific division of the Canadian Pacific Railway since the line was
built to the coast, has resigned. Mr. Abbott, who is a brother of
the late Sir John C. Abbott, has been connected with the Canadian
Pacific Railway since its inception, and previous to that was en-
gaged on engineering work in connection with numerous railways
in Eastern Canada.

WoRrk on the Coast Railway, which will run from Yarmouth to
Lockeport, N.S., is progressicg very satisfactorily. The road is
graded for a distance of 32 miles from Yarmouth, and the rails are
down on 20 miles of that stretch. There are on the spot 1,000tons
of rails, which itis estimated will carry the linc to Lower East
Pubnico The rilway will be completed to Lockeport in 1893, and
subsecquently 100 miles to Halifax.

AN influential deputation waited on the Ontario Government
recently in support of the proposed Oatario and Rainy River Rail-
way, which would commence at the junction with Port Arthur,
Duluth and Western Railway, near Kakabekha Falls, 23 miles
south-west of Port Arthur, and runs through the Seine River
Valley to Seinc Bay, a distance of 150 miles. Along the route are
many valuable mineral propertics.

As good an authority on the subject of the width of the Crow’s
Nest Pass zs can be obtained is W.T. Jennings, C.E., Toronto, who
has goneover the route from Fort Macleod to the East Kootenay four
times in all, and has walked over the Pass and ridden and driven
through it. His last visit was in the automn of 1893, when he was
there in the interests of the British Columbia Southero Railway. To
a Globe reporter recently Mr. Jennings showed a plaster cast of the
Pass and the adjacent mountain district, which he is making, and
traced the conrse of the Pass across the mountains. Up the Crow's
Nest Creek the Pass, though contracted, is not unduly narrow,.and
the gradicnts are casy, much casier in fact than those oa the C.P.R.
track at present used. At the Crow's Nest Lake the main difficulty
occurs, The C.P.R. bad at the time of Mr. Jennings® visit graded

the Pass up to this point, and had made a comencement at a rock
cutting in the steep bank of the lake. The line laid out by the
C.P.R.is located along the north side of the lake, at the foot of
minor mountains forming the spurs of Crow's Nest Mountain,
these are very steep op the lake side. Another line to run along
that side of the lake would have either to widen the cutting thus
started by the C.P.R. or to get runaing powers over the rails.
The southern side of the lake is of much the same nature as-the
northern, and a similar cutting might be made along it. A bay of
the lake at the western end trends south, and the southern banks of
this bay are more precipitous than the baoks elsewhere. If this
bay shou!d not prove too deep. it could be bridged . in this case
the southern bank would be just as practicable as the northern.
From Crow's Nest Lake to Summit Lake is a rise of about twenty
feet. Eitbershore of Summit Lake affords an equally good location
for a line. Summit Lake marks the apex of the Pass. The descent
of the Michel Creek and Elk River valleys is easy. On leaving
Summit Lakethe line descends into Michel Creek valley, and finds
in front of it the immense horn.shaped mountain—or rather a
timber-clad hill—the tip of the curving horn lying to the north and
Michel Creek running along its southeast side to empty at the
apex of the ridge into the Elk River, which passes along its north-
west base. This timbered, hilly ridge contains the great coal beds,
and the line of the C.P.R.is accordingly laid on the left bank of
the Elk River, next to this hill. Down the Elk River both sides
are practicable for rajlway construction, the side selected being
perhaps the easier; it is certainly the most suitable, as it skirts
the mountain side containing the principal body of coal.

THe short line from Montreal to Ottawa, which is being built by
the Canadian Pacific along the south side of the Ottawa River, will
be finished by the middle of the coming summer, only some 40 miles
at the Ottawa end yet remaining tobe built. \With regard to the en.
trance into the City of Ottawa, very little has yet been given out, but
it is stated that the new C.P.R. road will join the Canada Atlantic
about three miles from Ottawa, using thatcompany’strackstoget into
the capital. Thedistance from Montreal to Ottawa will be reduced
to 106 miles, and as the company are having six magnificent new
engines built in Montreal, and the rails on the M. & O. being of the
heaviest kind, the time between the cities will be reduced to 2
hours.

" Agndustrial otes.

A vusric library is to be built in Gederich, Ont., to cost
$5.000.

T. B. Catowert, Lanark, Oat,, is cnlarging the cheese factory
at Balderson. )

THE Walker Foundry Company, Ltd., Belleville, has been suc.
ceeded by J. Gordon.

Tue Toronto cstimates for 1897 call for $56,000 for a new
bridge on Quecen street east.

Tue bridge over the River Credit, at Huttonville, Ont., was
carried away recently by a flood.

Jous PrLMER wants to buy a new cagine for his tannery,
Westmoreland St., Fredericton, N.B.

H. McErroy & Soxs, Carp, Ont., are enlarging their roller
mill from 50 barrels daily to 100 daily.

A. Bew, C.E,, Almonte, Ont., has prepared plans for a new
pubtic school building in Arnprior, Ont.

Tug town council of Reafrew, Oat., recently passed a resolu.
tion in favor of buying a steam fire engine.

Tue Cant factory at Galt has been purchased by the McEach.
ten Heating Co., who take possession this month.

A xew cheese factory is being built at Woodlawn, Carleton
county, Ont.; Jno. Bradley has the contract.

J- Kreiner & Co., Berlin, Ont,, are building an addition 10
their furniture factory 4o by 50 feet, and three stories high.

Jas. Evans & Co., iron founders, Omemee, Oat., are supply.
ing the boiler, ctc., for a new cheese factory at that place.

Tue Milton Wire & Roofing Company, Ltd., Milton, Ont., is
fitting up the premises lormerly occupied by the Novelty \Works.

WexsTWwoRTH county council are to call for tenders for an iron
bridge across the marsh, west of Hamilton, to cost $3.000 or less.

Picorr & INGLIS, contractors, Hamilton, Oat., have been
awarded the work on the Grenville Canal, between Ottawa and
Montreal.
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Tug old Dick & Banning water power near Keewatin has been
sold by the Rat Portage Lumber Co. for $25.000 to an Ottawa
syndicate.

Tug Montreal Rolling Mills Company, manufacturers of iron
and steel nails, etc., has closed down the works at Ste. Cunegonde,
Que., temporarily.

Baker Bros,, Casselman, Ont., have a contract to supply C.
Ross, Ltd., Ottawa, with 275,000 bricks, to be used in the new
departmental store.

Joux J. GARTSHORE, railway supplies, Front st. west, Toronto,
has recently shipped rails for tramways to several mines in the
Rainy River district.

Tue machinery iz being removed from the beet sugar factory at
Farnham, Que., and shipped to Rome, N.Y. There will be from
8o to 100 car loads in all.

D. Moore & Co., iron founders, have made a ten per cent. cut
in their moulders® wages, as it is claimed, to meet the taxation im-
posed by thecity of Hamilton, Ont.

Tue Department of Railways and Canals, Ottawa, has given a
contract for 3,000 tons of steel rails for the Intercolonial Railway
to the Maryland Steel Company.

Turge shifts of men are engaged at the acetylene gas works,
Merritton, Ont. The shifts work eight hours each, so that the
works are kept running day and night.

Ax application for letters patent for the incorporation of the
Romaine Automatic Agricultural Machine Company, Ltd., with
headquarters in Montreal, has been made.

A. Berr, C.E., Almonte, and J. H. Moore, C.E. Smith's
Falls, recently apportioned the $16,000 voted by the late Parlia-
ment for land damages along the Tay Canal.

At the annual convention of the International Sheet Metal
Workers' Amalgamated Association, held last month at Cincinnati,
M. Kennedy, of Toronto, was elected third vice-president.

A STATIONARY ENGINE on the farm of Peter McGarvin, Creek
Road, Harwich, Ont., exploded March 27th, killing James Mc-
Garvin and scriously injuring John Houston, who was standing
near. The boiler had been in use for 15 years.

A new buckwheat and corn meal mill has been erected at
Merrickville. It is owned by P. Kyle, who will do business under
the name of the Merrickville Milling Co. It is operated by water
power and the proprietor is putting in an electric plant to light the
village.

Ix moving the second reading of his bill respecting technical
schools, Hon. G. W. Ross ir. ‘ormed the Ontario Legislature that it
was ictended to establish technical schools for adults, as well as te
provide for the alteration of a high school building into a technical
school if the municipality so desired.

Tugre is a bill before the Ontario Legislature providing that
provincial railway bonuses may, in future, be paid by the Govern-
ment in iron or steel manufactured in the province, from ore of
which two-thirds was mined in the province, and the money voted
for the honus paid to the manufacturers instead of the railway.

Tue following officers were elected at the annual meeting of
the St. Hyacinthe Board of Trade : J. N. Dubrule, president; J. B.
Brousscau, vice-president; Dr. Ostigny, secretary-treasurer ; board
of direction, G. H. Henshaw, jr., E. R. Blanchard, S. T. Duclos, J.
L. Seguin, J. A. Cote, J. Laframboise, ‘E. H. Richer, and F. St.

Jacques.

eeeoeo ATTENTION!

Cenfral Station Managers ..

“A GOLDEN OPPCRTUNITY

Are you desirous of purchasing Arc Lighting Machinery, Leather
Belting, Water Wheels or Shafting? 1f so, you cannot afford
to miss this opportunity. Owing to extensions necessitated at
our Generating Statioa, we are obliged to discard the above
mentioned material. Communicate with us at once for all

information and particulars.
o0

The Montmorency Electric Power Gompany,

QUEBEC,

Tux boiler compound business formerly carried on by William
Sutton alone was recently turned into a joint stock company
called the William Sutton Compound Co., Ltd., with offices at 206
Queen St. cast, Toronto.  Mr. Sutton reports that the compound
has greatly increased in popularity among steam users, the sales
for the past year being rauch larger than for any period since it
was placed on the matket. No compound yet introduced into
Canada has had so mauy strong endorsements,

Tue Dominion Government has passed an Order-in-Council
granting $300,000 to the G.T.R. towards the extension of the Vic-
toria Bridge at Moutreal. The scheme of enlargement includes a
double railway track and a road for vehicles and foot passengers.
It also provides f{or a double electric track. And the Electric Rail-
way Company will run lines to Laprairie, St. Johns, Vercheres and
Longueuil, making u loop line. The present inteation is to call for
tenders by April 15, and begin work on May 1st, so that it may be
completed iu eighteen months. It is estimated that the bonuses
granted will amount to about one-third of the cost of enlargement.

Cratwortny & Co.. of 46 Richmond street west, Toronto,
have secured from . M. Watson his invention for cleaning sew-
age, which is specially arranged for private hotels, hospitals, asy-
lums, and other isolated institutions. The invention is very simple
in constraction, easily understood and managed, being self-acting,
requiring attention only for the purpose of clearing the screen and
discharging the sludge about once a month, which takes only a few
minutes to perf-rm. It is perfectly odorless, can be worked during
the hardest frost, and the plant can be efficiently constructed to
work on level premises without the aid of pumps, besides being less
costly, more permanent and durable than other systems adopted
to clean sewage water, It also gives a purer effluent. A descrip-
tion of this system will appear in another number of this
journal.

* The Land of the Maple," a patriotic song, words and music
by H. H. Godfrey : published by the Mason & Risch Piano Co.,
Ltd., Toronto. Thisis a charming song and speaks not only of
the rose, the thistle,and the shamrock, but also the lis, the national
emblem of Old France, which long ago adorned the British banner
as a sign that France was conquered by British arms, but now is a
happy memento of the united hearts of the descendants of the
former enemies

Steel Rails.

New and second-hand, for Railways and
Tramways, for Mines,.etc. Old material
bought and sold.

JOHN J. GARTSHORE

49 Frout 8t. wost, TORONTO.

FOR SALE (good as new)

20,000 feot 3.in. Dollor Tabes; 20,000 foot 4.in. Bollor Tubdes,
1 o quantity Steam Pipo 1-in. to 9-in.; largo stock scoond-hand
Igﬁl: alloys, Hangers, Shafting, Valves; Gauges, Hercules Bab-
ditt Motal, Solder, otc.

FRANKEL BROS,,
METALS, SCRAP IR0 COTTON WASTE, ET0.  118-130 Crorce STREET, TORONTO

The STANDARD
Station Ammeters and Voltmeters

FOR DIRECT CURRENT and

The Hoyt Station Ammeters and Volimeters

FOR ALTERNATINGQ CURRENT
coo o Are Peers in thelr line

Our portable
direct reading
Ammeters,
Voltmeters and
‘Wattmeters for
Direct and
Alternating
Current, are in
use in some of
> the largest .-
Laboratorins,

WHITNEY ELECTRICAL INSTRUMENT COMPANY

PENACOOK, N.H., - and - SHERBROORE, QUE




