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For THE CANADIAN ENGINEER.
RAILWAY ENOlNEERlNG.

——

BY CECIL B. SMITH, MA. E., MEM. CAN. SOC. C. E., ASSISTANT
. PROF, OF CIVIL. ENGINEEBRING IN M'GILL UNIVERSITY.
CHapTER 11 .
TRAIN RESISTANCES AND THEIR COST.
Art. 6—TRrAIN REesistances.—(Continued).
(C.) CURVE RESISTANCES.

In America a curve is designated by the number of
degrees which a hundred foot chord subtends at the centre
of the circle, thus a 1° curve subtends 1°, elc. The radius:
of a 1° onrve=j5730 feet, and the radius of a
Do curveis (approx.)=‘§-zl):£-) feet,

The centrifugal force of 2 train passing around a curve
Wo?
ar
1f we change v into V (miles per hour) and rinto D (degree
) W V3(1.467:2 D WV2D
of curve) we will get C= X X3735= 35688

32.2 1

Novw, in order to coumerbalance this force, the outer ra:ls,
on curves, are elevated sufficiently above the inner ones
(super-clevation) to make the resultant of gravity and cen-
trifugal force to pass midway between the rails and at

*This serley of papers wiil bo {ssued in book f
appeared 1n Tug Caxapiak E;cwnk. orm 23 500m a3 chey have

at v feet per second=C=

rrererererensnennteenee o (6)

e A o N e ety — =~ v w Ao -

right angles to the track; and the floor of the car will then’
be parallel to the track (see Fig. 3). It.is evident from the
figure that by similar triangles
Super-elevation _ CentrifugalForce
Gauge  Weight

Elevation= E=G % < 5—'—89262 {from ) } R )
by which it will be seen that the required elevation- varies
directly with the degree of curve and with the square- of
the velocity. .

For a 1° curve, E_8 666 V3 =00069 V2....ccooveenrens (9)

TasLg VII
TABLE OF SUVBR-ELBVATION OF OUTER RAIL, PER DEGREE, FOR DIF-
FERENT VELCCITIES.
¥ (miles per hour)... 3 10 15 20 25 30 35 30 45 50 €0 70 S0 90 100
E (laches)... .... eeene o 02 07 15 28 43 .62 .81 1.10 1.40 1.72 2.48 3.36 4.40 5.60 6.90

It is evident, however, that only at that particular
speed for which the outer rail is clevated will the car body
be normal to theitrack. At slower speeds. thz inner
springs will compréss and outer ones extend somewhat,
while for higher speeds the reverse will be the case. The
custorn, on general traffic roads, is to elevate for medium
passenger speeds of sdy 30 miles per hour, which is

"slightly over one-half inch per degree, while on high

speed passenger tracks of roads baving only light curves,
particularly, elevations of as much as one inch per degree
are common.

It may be assumed that a safe maximum riding speed
will exist when the car body becomes level. Wellington's
assumprion is that the weight of a passenger-car will
compress its springs six inches, and that the distance of
the centre of gravity of the car body above the springs is
equal to the distance of the springs apart giving equal
turning couples. The total centrifugal force necessary for
this action will be approximated.

, wvreb E W WvaD\ soV:DW WV=:D
C= 35666 ‘(”6""2’)'*"( 85666 ) 12 % 85666 85606
or, eliminating, ¥,2= (—

12+! )V“ = ;;V‘J

5 V2243V e e ssesenenes 2o (10)
(where | %4 -—speed to bring car body level.)

{ V =speed for which track is elevated. )

This speed is, evidently, mdependent of the curvature.

The speed at which trains, running on tracks properly
elevated, will overturn, is very high, and not of sufficient
interest to calculate, and will depend on theamount of
compression-possible in the springs before the car body
comes down on the buffers, and upon the amount of
elevation per degree of curve given to the track:

Those roads which have sharp curves will always run
at moderate speeds around them; the sharper the curve
the less the speed. This fact and practical ballasting diffi-

culties bave limited the total super-elevation to about-six
or eight inches, which corresponds to-a curve of 8°to12°
depending on“the speeds expected, on curves of greater
sharpnass the lessened speeds will requu'e less elevation
per degree.

The position whicha short rigid truck assumes .in
passing around. & curve is as in Fig. 4 the front.outer
wheel flange against the rail head, and the rear wheels
radial to the curve and midway between the rails, unless

59
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the curve is 5o sharp or the truck so long as to render this
impossible, when the rear inner wheel flange will also jam
against the rail. This, however, will not happen with a
s-foot American truck on any ordinary curve. \Wheels
are still made with a modified coning (see chapter on
track), but this is intended only to provide for future wear,
as it is proven that it does not aid in passing around curves
by the whole truck moving to the outside, as was formerly
supposed to happen.

In passing around a curve the wheels slip in two
directions, besides flange friction: (1) Longitudinal, due
to the inner and outer rails being of different lengths; (2),
lateral, due to a continuous sidewise movement in changing
direction. This latter is confined to the front axle, as the
rear one keeps radial always to the curve. The amount
of these slippages are calculated, if necessary, as fol.ows:
(See Fig. 5.)

(1) Longitudinal slippage= i%:gz x distance travelled.

(2) Lateral slippage = sin. angle a x distance travelled
for 5-foot American truck, sin.a = .00087,and lateral slip
= .00087 d.

3
\ Yﬂlw ovran
N\ R/l On Ry,

& /g 6.

It will be seen by Fig. 5 that the truck is turning con-
tinually around the inner rear wheel as a centre, and the
aggregate slippages are as follows :

{1) Rear inner wheel does not slip at all.

(2) Rear outer wheel slips longitudinally.

(3) Front inner wheel slips laterally.

(4) Front outer wheel slips laterally and longitudi-
nally.

TABLE ViiI.
1* Curve 5° Curve. 10° Curve. 20° Curve.
Ft. Ft. Ft. Ft.

Average slippage per wheel, per

fO0teeeeceueneonneansacannaane .00073 00363 .00730 .0145
Average velocity of slippage (in

feet per second), train going at

30 miles per hour.............. 043 .21 43 .86
Ditto (miles per hoar)......evne.. 029  .145 .29 .54

1t is noticeable that the slipping is at a vzry low rate,
being for ordinary curves aud speeds only a fraction of one
mile per hour, and which ever wheel starts slipping,
whether inner or outer, will continue to do s, around any
particular curve ; but this is immaterial.

Now, the coefficient of sliding [riction between steel
tires and steel rails under different velocities is about as
follows:

4
WOoRN Curams AR/
O evm :."

rl‘g. 7 \

o+ miles per hour.......... 242
? . LN . .088
13 o M e, 072
34 " e .065
52 . .o ... 040

And as anything in the above tible 1s nearly at z:ro miles
per hour, we can be safe in assuming a coefficient for this
slippage at from .24 to .20, with a tendency to get less as
the curve gets sharper (contrary to carlier notions on curve
resistances.)

In.addition to these slippages we have flange friction
(see Fig. 6). When the rail is new theline of pressure is
nearly a point ; the two forces acting on the front outer
wheel are the load on the wheel and a lateral horizontal
force sufficient to cause the slippages to take place, which
have already been mentioned. If we take the coefficient of
friction at .24, then there will be a total force of .72 £.
This is combined with the vertical force <« (o give a result-
ant force 1.23 £, acting as shown in Fig. 6. This causes
the radius of the outer wheel at its line of bearing to be
3 inch to } inch larger than the inner one, and a conse-
quent slippage takes place which is constant for all curves.
The amount of friction caused by this increases rapidly as

ra

the rail becomcs waorn an. the surface of contact increa-es.
(See Fig. 7). So that any estimate of its actual amount
will be useless unless we know the exact condition of the
rail head and wheel flange.

Wellington estimates it to be 1 lb. per ton for new
rails, with a considerable addition as rails become worn.
This will not vary with the curvature, and is to be added
to the amount calculated from Table VIII., which, taking
the coefficient of friction at .24, amounts to .35 lbs. per ton
per degree. The results of experiments confirm the theory
that the total amount varies from % to % lbs. per ton per
degtee, increasing as the coadition of therailbecomes worse,
and the surface of contact, for flange friction, greater. The
total curve resistance does nit increas: quile as fast as the
curvature when the rails are new, but as the rails become
worn the opposite is the case; and as the rails on curves
become worn more quickly the sharper the curve, it is
probably safe, as an average, for ordinary use, to assume
that curve resistance varies with the curvature, and equals
1 1b. per ton per degree. Referring back to grade and
level tangent resistances,we see that—

6 1bs. per ten=resistance on 12° curve.
=resistance on %% grade.
=level tangent resistance at low speed.
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Or that a 12° curve doubles the level resistance, or that a
1° curve is equal in train resistance to a .o025%g rade ;
strictly, therefore, we should lessen gradients on curves
by .025 for each degree of curve, to compensate for curve
resistance, but this would be scarcely enough, for when-
ever a train is nearly stalled, curve resistances due to low
speed will be much higher, and if the train is once stalled
it will be hard to start again on a curve just barely com-
pensated. For this reason it is customary to compensate
for curves at a higher rate than is theoretically necessary,
the usual amounts being .04 to .05 per desree of curve,
depending on how valuable a few feet are, in elevation, on
maximum grades.
Arr. 7.—Tne Cost or TraiN Reststances.

It must not be supposed that the expenses of operat-
ing a road vary with the total train resistances found ac-
cording to the rules given in Art. 6. Even the fuel con-
sumed is only affected partially by variation in train re-
sistances; some are affected very much, as car repairs and
rail wear, while others, such as maintenance, general ex-
penses, etc., are hardly affected at all.

{A4) Cost of Curve Resistances.—It is estimated that
30 per cent. of the working expensas vary with the curve
resistances, and taking the cost of a train mile at go cents,
and a continuous 12° curve for a mile = 633° curvature, =
one mile of level tangent resistances; then, the cost of
operating a train each way for a year around 1° of curva-

0
ture = 365 x 2 x 23—3 x 36 per cent. = 37y cents,

P . 100
therefore, we are justified in spending — x 37.3 cents =
5

$7.46 per daily train, during construction, in eliminating
each degree of curvature with money at 5 per cent., any
number of trains per day, or degrees of curve in direct
proportion, from which it is evident that the worst features
of sharp and heavy curves are more questions of appear-
ance, comfort and safety, than of actual cost in operating,
especially as the case is always on2 of more or less curva-
ture only, and not a question of curves or no curves.

With roads expecting light traffic and heavy grading,
it is evident that a very great amount of curvature will be
justified ; and then, too, it must be remembered, that it is
the total angle of a curve and not its sharpness that
counts in the total train resistances ; the only objections to
sharp curves are the slightly increased danger of derail-
ment, the necessary slackening down from very high
speeds, the slight lengthening in distance, and the senti-
ment of the public against them. :

(B) The Cost of Grade Resistunces.—Grades must he
viewed from two standpoints: first, as so many feet of
rise and fall, up and down which the trains must be car-
ried ; and second, as the limiting features to the maximum
load which a given engine can haul at a low speed over a
freight engine divisi.n. Under the first heading Welling-
ton divides them into three classes:

(1) Those which are so light or short as to be passed
over with uniform steam on and no brakes, the speed
only, fluctuatine. Such grades cost nothing appreciable
more to operate than level grades, as the trains goin,, each
way in a day gain as mueh energy as they lose. These
grades would be, roughly, anything less than o.5 per cent.

{2) Thosein which steam is cut off in descending, but
which do not need brakes in descending nor sand in as-
cending. It is estimated that ore foot of rise and fall, per
daily train per year on this class of grade, costs:

Eighty-four cents, if a minor grade, which equals
$16.80 capitalized; $1.67, if a maximum grade, which

equals $33.40 capitalized. These may be taken roughly
as grades between 0.5 per ceut. and 0.8 per cent.

(3) Those on which brakes are needed in descending
and sandused in ascending, These are estimated to cost per
daily train per year, per foot of rise and fall, $3.50, which
equals $70, capitalized at 5 per cent. These may be
taken as any grades over 0.8 per cent., unless of very short
length. By multiplying the above sums ($16.80, $33.40,
or $70) by the number of daily trains expected, we can
arrive at the total expenditure justifiable to save each foot
of rise and fall.

TasLe IX.
(See Wellington, page 544, for larger table.)

NET TRAIN LOADS OF VARIOUS ENGINKS ON VARIQUS GRADES TAKING
25 PER CENT. AS THE RATIO OF ADHESION.

~ | Passenger. |Moguland so-wheel] Consolidatfon. |Mastadon.

B

£ | Toulwi ‘Total Wt. Total Wt. Total Wi,

Geade, | €1 52 |75 |6 |6 | o7 | 70 |25 1o | &
cade. E tons. ' tons. | tons. | tons. | tons. [ tons. | tons. | tons. | _tons.

8 | Welght on Welght on Weight on Weight

H drivers, drivers. drivers, on diivers.

] _— .

€1 20 [ 29 | 28 | 32 | 36| 0 | 44 | 48 52

X | tons. | fons. f tons. | tons. | tons. | tons. | tons. | tons. tons,
Level.....ouun 8} 1,198] 1.442] 1.690 1,938' 2,183] 2,430] 2,675 2.920) 3,163 tons
yh percent....l 10} 9318} 1,142] 1,340] 1,536] 3,733] 1,930; z125] 2320 2,513
R ] 14} 662} 99) 940} 1.079] 1,219] 3,359] 1.4 1633} 1,770
! ~f 18] soat 6ol 7181 823) 933 no4rf n347) 1,253) 1387
t . | 28 Jos| ari 440] so7| 6] Gl zz{ | W2 O
13 | 38 zenp 2s8l 3081 357)  40p) 430 sou  Ss3 597
2 o | 48] 3s6] 192] 232] 260 305 33| 383 420 485
2y ¢ (53 120 149 nlg 212] 2430 2781 304 334} 36t
3 * 98! 1] g 11 398] 229] 249] 273] 298
4 “ ) 88 62 78 99 18] 1381 1530 178l 193] 208
5 o ] 108 41 53 70 &| 100] 11| 129] 342] 3s8
1o ¢ 208 ol o 2 13 2n 26 3t 38 a8

Remember the above sums are not supposed to be
precise, but to be as near as it is possible to arrive at the
truth. These figures refer to the cost of grades regarded
merely as so many feet of rise and fll, and are entirely
independent of -and distinct from the effect which the
maximum grade has on the train load, which is a far more
important matter. In rpecial cases, as on the N. Y. C.
and H. R. Railway, where the grades are very light, the
curves are the limiting features, but usually grades
limit and determine: the load which a given en-
gine can haul. The hauling capacity usually depends
on the weight on the drivers, and the ratio of adhesion,
although for high speeds the limits of boiler capacity or
cyilnder power may be reached first; for freight work, how-
ever, the former are all we need to consider. The ratio of
adhesion varies from 20 per cent. on slippery rails to 25
per cent. in ordinary weather, and to 33 per cent. where
sand is used, but falls at once to about 10 per cent. when
the driving wheels begin to slip. For any assumed ratio
of adhesion it is easy to compute the load which an engine
of known weight on drivers can haul up any grade. The
total load includes the engine itself, but on light maximum
grades it is not usual to haul maximum loads because of
the difficulty in handling long trains and making couplings
strong enough to transmit a very heavy pull when com-
bined with the severe jerks caused by the great amount
of slack in link and pin couplers. The increasing use of
automatic vertical plane ccuplers having very little slack
will soon do away with this difficulty and enable longer
trains to be handled with facility. Table IX. enables us to
compute the increased or decreased engine mileage due to
a change in maximum grades, for any given amount of
traffic. For light trafficsuch calculations must be modified,
as more trains will be run to accommodate traffic than arc -
strictly required to carry it, and only as traffic increases
so as to afford at least two or three fully-loaded freight
trains per day will such ralculations be rigidly true—even
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then many roads estimate so many cars as a train load
irrespective of the load on the car, and the adoption of a
tonnage system for making up train loads will, in many
cases, effect great economy.

It is noticeable that, on heavy grades, the level tan.
gent resistance forms a very small proportion of the total
resistance, and also that, for any given increment of grade,
the increase per cent. of engine mileage is much less as
the grades become heavier.

Decreased hauling capacity, on heavy grades, may be
met 1n two ways, cither by increased weight of engines,
especially the weight on the drivers, as is evident from
Table IX., or by increasing the number of trains (i.c.) the
engine mileage.

The former is, of course, the cheaper method, but asthe
changes in grades that an engineer iscalled on todiscuss are
usually relatively small, it is only fair to suppose that the
economy of heavy engines will have been realized in both
cases ; but supposing it possible to increase the weight of
engines for heavier grades, only very few of the expenses
of operating are increased. Wellington estimates that
track maintenance, renewals and engine repairs are in-
creased 50 per cent. as fast as the weight of the engine
increases; fuel 25 per cent. and other items practically un-
affected. Altogether, the operating expenses will only
increase 14 per cent. as fast as the iucrease in weight of
engines.

On the other hand, the usual necessary course on
heavier grades will be to run more trains of less tonnage,

with the same weight of engine, for a given traffic. This
is a more expensive matter.
TasLe X.
INCREASE OF OPERATING EXPENSES WITH INCREASED ENGINE MILEAGE,
. Per cont.
Item, Cestof Item. i “crease, Lxira cost
Fuel, oil, and waste....cevueeieanaas 88 ¢, 67 % 59%
Engine repairs .....ooiiiiiiiiiaiiie, 5.6 **, 75" 324
Switching engines...o.oveieeiieeinnes 52 o 0"
Train wages «eeieeeecerccaaenns cees 154" 100" 154"
CAr MAINICNANCE et coveverercnscccses 120 =10" -12"
Track maintenance, etc ........ veeess  I7.5°% 100 " 17.5
Bridges and buildings .. ...oieailen 5.5 o* 0.0
Station and general «.. ...l . 300°* 20 60"
Interest on cxtra engities ..oooevvee o0 aael . 1y
100%, 495%

It wiil be seen that, say, 50 per cent. of the operating
expenses increase with an engine mileage increase, as com-
parcd with 14 per cent. in the first case. This is why the
weight on drivers is being continually increased, and the
strength of the track to carry it, on all roads having much
traffic to handle, as being the cheaper expedient.

\We are now prepared to estimate the cost of increas-
ing the ruling gradient on an engine division (100 to 125
miles).

Taking a train mile to cost go cents, we have goc.x
365x2= 5657, as the cost of hauling a daily train (both
ways) per mile, per year. If we take this yearly train unit,
multiply it by the number of miles in a givin engine divi-
sion, by the increase in the number of daily trains neces-
sitated by the heavier grades, and then by 50 per cent. (see
Table X), we will have the amount which it will probably
cost per year more to operate on the heavier grades than
the lighter ones. 1f we capitalize this sum we get the
amount which, for a given traffic, it would be wise to ex-
pend to construct a road with the lighter ruling grades
rather than the heavier ones. (e.g.) To avoid changing
our ruling grades from 1.0 per cent. to 1.5 per cent. on a
hundred mile division, we would be justified in expending
anything less than

( 1000 1020

36 1oo_$. 8
So3 7; X $657 X 100X 50% X s = 328,500

for every 1,000 tons of gross freight per day, taking a
seventy five ton consolidation engine as the basis of com-
parison, and, roughly, two trains per day in one case and
one train one day and two trains next day, in the other
case, or one-half train per day difference. Now this is a
very modest traffic, and yet we could afford to expend
$3,285 per mile more in one case than the other, and it is
really very much more than it appears, for two reasons:

(1) Because ruling grades in most cases will probably
not extend over more than one half of the road as a maxi-
mum, and we can therefore spend twice asmuch per mileon
them, or §$6,570 per mile as a minimum, on the portionsto
be improved.

(2) Because all this money can be used below
the ballast since track, equipment, stations, etc., in
fact, all other items, remain unchanged, now to show how
moderate a proportion the cost of substructure is of the
cost of the whole road, the following table is given:

Tavre XL

COST OF FOUR TRACKS OF N Y.C. AND IHLR. RAILWAY PER MILE.
Grading and masonry....c.coieeeioenaaaee $22,000 = 18.g percent.
Bridges cooiiiviiiiiieciiiiiiiiiicieens 3.030 * 26
SUPETStIUCIULE .. cevevreeseiesenscnasseas 32,500 ' 279 ¢
Stations, €16 seiiciiiiiiit i iiisnae 15,400 ** 133 %
Land and damages ...........u.. sviiesee 15,740 * 136 ¢
Engines and cars ..viviivienannnns veeese 23,077 " 207 ¢
Engineering and incidentals...... ... .00 3.453 * 30 ¢

$116,200 * 100

This is an extreme instance, as grading was light and
equipment expensiye;the items affected (1 and 2) are only
21} per cent. of the total, and probably 25 to 40 per cent.
will give a good average for ordinary single track roads.
Each country traversed is suited to certain maximum
gradients, and an endeavor to modify them extensively
will bring very heavy additional expenses, but within
narrow limits, such as a change of ruling grades by as
much as % or % per cent., the advantages of a liberal
expenditure of money to obtain the lesser grade are often
overlooked and the ¢ penny wise” maxim adopted. Every
engineer who has the decision of the ruling grade should
study such figures carefully, and by as extensive surveys
as possible determine what is the least ruling grade that
he can get at a cost which will be justified by present or
expected traffic, always, of course, considering how much
money can be got at all, for no expenditure can be justified
that wi'l in any way endanger the successful completion of
the road ; he must consider each item of expenditure or
economy, per se, whether it is wise or not, remembering
always that it is the difference of gross receipts, working
expenses and fixed charges that is to be thought of in
determining the best general route.

Note, however, that these calculations and "estimates
do not hold strictly true for roads of very light traffic, be-
cause s ime trains must berun in any case to accommodate
traffic at certain intervals, and if they are not fully loaded,
then an increase of grade will not have any effect until it
causes an increase in the number of trains, as a change in
the rate of grade does not usually mean any increasein the
total rise or fall.

In comparing two routes for costs of operation the
best method is to assemble the curves and grades of differ-
ent classes and take their differences, pro or con, also'the
difference in the number of trains per day necessary to
handle the probable traffic. These differences multiplied
by their proper multipliers will give a comparison of how
much more valuable one route will be than the other for a
given traffic, and will determine consequently. how much
more can be justifiably spent to construct one route rather
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than the other, other things being equal. In such a com-
parison it will be found that any difference in the ruling
grades is usually the preponderating item.

(To be continned.)

For Ty, CANADIAN ENGINEER.
NATURAL VENTILATION.

—

BY w. M. WATSON,

There are several means of thoroughly purifying and
ventilating buildings by mechanical appliances. There is
also a good method of forcing ventilation by the semi-
natural process of passing the raw aumospheric air over
hot steam or water pipes, which largely increases the tem-
perature of the fresh air, causing it to expand and become
lighter, and so ascending through tubes to any required
room. This is only useful in cold weather, and where
adopted there must be other means provided to ventilate
in warm zad temperate seasons. The same result is got
by using a hot-air furnace in place of the steam or hot
water heater, but the air after passing over the hot plates
is dry, and soon injures the respiratory organs.

These methods are more or less costly; they often
take up considerable room, and require attention to work
them properly. Therefore it is necessary to provide
natural means of purifying the interior of rooms that will
be almost self acting in all weathers, that will be perma-
nent in fixture, work mildly without creating any percepti-
ble chilling draught; also that can be erected without
curtailing any floor space, and that can be arranged at a
very moderate cost, so that every dwelling, however cheaply
built, can have its advantages. Such a method of puri.
fying the air is called natural ventilation.

It has been proved that an average adult discharges
% of a cubic foot per hour of carbonic acid gas by respi-
ration, together with some impurities frem the skin by
transpiration, and that 1o have a healthy atmosphere each
person should have 600 cubic feet of air space, and the air
of the roomy should be totally changed twice during the
first, and three times during every other hour the person
remains in the room. Common gas burners consuming 4
c. ft. per hour produce about 8 c. ft. of carbonic acid gas,
which requires about 5,000 c. ft. of fresh air per hour to
properly dilute it, unless some special provision is made to
carry it away without allowing it to mix with the air of
the room. The fumes from the light of -gas made from
water, and afterwards emiiched by introducing kerosene
oil, should never be allowed to mix with air that is to be
breathed.

On account of the heat of the climate having a varia-
tion of about 100 degrees, it is somewhat difficult to pro.
vide natural ventilation that will answer at all seasons of

F1GS, 1 AND 2.
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the year, because it is out of the question to ventilate an
apartment by bringing in air at the freezing point without
first warming it ; and it is equally necessary to cool the
hot summer atmosphere before using it for purifying
purposes. ,

During the hot season a large hole in the roof shiclded
from the rain, with doors and windosws open, scems ac-
ceptable, or a single flued ventilator having only an up-
draught which requires an air duct from the outside to
bring in the air necessary to form the current, or having
some window or door open to cause the air of the room to
move and pass up through the tube, similar to Figures 1,
2 and 3.

Howorth invented a ventilator that drew the air from
the room by a powerful screw, but it could not draw more
out than was let in. It had an advantage over the plain
tube ones, because it considerably increased the speed of
the current, and an 18-inch Howorth's would do as
much work as a 24-inch plain one. They are made so
well and accurately, having a neat provision for oiling and
keeping the pivot and foot-block clean, that they will run
about 100 revolutions per minute for about five yearsin a
light wind without attention. (See Fig. 4.)

F1Gs. 3 AND 4.

Any kind of one-flued ventilator will answer to pass out
the tainted air of dwellings that are heated by hot air, be-
cause the atmosphetic air is brought into the basement to
be heated, and must necessarily travel upward and out at
the highest point after pecforming its duty. By making a
by-pass from the cold air duct aud the hot air flues the

.same ducts and air channels could be used to ventilate

when no heat was needed.

In most cases, especially for private houses, natural
ventilation, together with making use of such powers of ex-
traction as can be got by utilizing the sources of warming
and lighting, is sufficient, if we so arrange things that the
air can take its proper share in the constant changes
Several scientists have made experiments, and all agree
that where no artificial means are used to move and guide
the currents of air intended to purily the interior of rooms
without opening doors or windows, the outside atmosphere
should enter the room at the ceiling at the point where
the atmosphere of the room possesses the miost heat. It
will, on entering, fall through the heated air (because it is
heavier and denser than the hot, tainted air that is rising
to pass out), down to the floor level, and during its passage
will extract and absorb some of the heat from the foul air,
which will take off the chill and make the fresh air pleasant
to inhale by the time it gets low enough to be used by the
inmates.

1 am told that the ancient system can yet be seen in
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many places in Egypt of ventilating by a bent tube facing
the wind, similar to the ones used on steamships, being
placed on the roof, the air being pressed down into the in.
terior by the pressure of wind, which is one pound to the
foot when travelling at the rate of three and a half miles
per hour, but when this method is adopted on permanent
buildings it is a failure, because when ventilation is most
necessary there is no wind with power enough to create a
current,

TABLE 20 shote the Discharge of Air in linear feet per minute. Caleu-
lated from Montgolfier's formula ; the expansion of airbeing taken as
0-002 for cach degree Farenheit, and one-fonrth being deducted for
Sriction  (Round numbers have been taken)
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To use the table, ‘determine the height of the warm column of air
from the point of entrance to the point of discharge. Ascertain the
difference between its temperature and that of the external air  Take
out number from table, and multiply by the section area of the dis-
charge-tube or opening, in foot or decimals of a foot. The result is
the discharge in cubic feet per minute, multiply by Go—result, dis-
charge per hour. Example—Height of column, 32 Kze difference of
temperature between internal and cxternal air, 17 deg Looking in
the table, we find opposite to 32 and under 17,375 feet. That would
be for an area of 1 square foot.

‘75
But supposing our alr opening (—" Therefore we get 281 feet (per
to be only Jof afoot, wemust 1875 | minme). mulllvhcd by 65 —
muliply 375 by Jorozsof i 20625 16,860 feet per biour.
oot, —_——
28128

With a view to prevent wind acting upon the currents
all air ducts should be bent, having two or more clbows,
and the mouih should either face up or dowaward. To
avoid the chilling sensation of drafts when ventilation is
secured by air ducts, the inlet should be sufficiently large
to allow the necessary gnantity to enter the room slowly,
say a2boutthe rate of one mile per hour, and the inlct should
be largerthan the outlet. It isthe size of the ouilet that regu-
lates the quantity of air entering and passing out of a reom.
Therefore it is necessary to know the size of tube or valve
required to pass the proper quantity of air. Mauntgolfier's
formula gives a valuable table showing the size needed
under many variations betwcen the temperature outside
and inside, and aiso the height of the rooms, which will
answer il the inlet end of the air duct is well shielded
against the pressure of wind.

It is not necessary to make channels large enough to
pass all the air needed, except the house be as tight as a
glass show case, because there are generally streams of air
passing in and out of the chinks of windows and doors, and
even walls and plaster, except they happen to be painted
and papered. Marcker proved: by experiments that the

following amount of air passes in one hour through a
square meter of wall when the difference in the tempera-
ture was only 1° C,, viz. : Sandstone, 1.69 ; limestone,2.32 ;
good brick, 2.83; loamy brick, 5.12, and that it increased in
the ratio of the increase in the difference of the tempera-
ture between the outside and the interior.

No doubt the best way to venti'ate is by bringing in
the fresh air at or near the ceiling at onec end of the room,
and extracting the tainted air at or near the floor line at
the opposite end of the room, but this can only be done
when an exhaust fan is used or there is a long chimney at
least three times the height of the room. And even when
a chimney is used, some method should be made to create
some artificial heat at the bottom, to increase the draught
at times when the temperature is nearly equal inside and
out, because of the resistance to be overcome in drawing
down the warm airin the room.

Dwellings can be simply and well ventilated by leaving
all the interior partition walls two inches short of the
ceilings, sothat the air of every room can freely pass slowly
out in long thin volumes into the entrance hall and stair-
case well. Then fix one double draught ventilator with a
24 to 30-inch body over the well on the roof. This will
keep the air fresh and pure.

When a house is in course of erection a proper system
of ventilation can be made for each room separately by
building the outside walls hollow, having a 4-inch space
carefully plastered smooth on both sides inside. This
space would greatly benefit the house by keeping it warmer
in winter and cooler in summer, but the space would also
answer for an air duct leading to every room which
would convey the necessary amount of air in slowly and
cool the current a little in summer and warm 1t in winter.
To draw off the tainted air of each roorn the main chimney
should ve so built ds to be handy for inserting every tube
drawmg the foul air from the rooms, also handy to receive
the smoke pipes serving all the needed fires. There should
be a wrought iron tube inside the chimney, with branches
to receive the smoke. Round the smoke-tube there should
be about 6 inches of space to act as an air flue, and into
that air space all air ducts should be carried. The chim.
ney should have a couple of slow-turned elbows near the
top in order to prevent the pressure of the outside at-
mosphere bearing its weight down the full length of the
chimney, injuring the chimuey efficiency. A straight ver-
tical chimney or air flue is of little use for creating a
draught, except it is carried to a great height, besides hav-
ing plenty of heat or a forced draught at the bottom.

The space between joists could be made useful for
bringing in and tempering the incoming current in winter,
or better still, if the ceilings could be made with two
plates having a half-inch space between, coupled at one
end of the room with the outside atmosphere, by a long
bent flue, and pierced with holes at the other end of the
room to allow the fresh air to enter.  The fresh air while
travelling between the two ceiling plates across the top of
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the warm room would increase in temperature so much
that very little heat would be lost by changing the atmo.
sphere of the room twice an hour (see fig. G). By this
method the extractor would have to be so arranged that it
would have a keen draught,

Potts describes a similar system of ventilation to this
by having a hollow cornice round the room, with a double
row of holes, one row connected to the outside airand the
other row connccted with a heated flue of a chimney, and
the system worked well.

Seventy years ago Sylvester used a hou air furnace of
a far superior type, and more economical with fuel than
any of those made at the present day to force ventilation
and warm houses. His stove had’ plenty of wing plates
that increased the radiating power. He placed a large
pipe finishing with a cowl a little distance fiom the build-
ing, where it could faze the wind in which ever direction it
happened to blow, at a height of about six feet from the
ground. The wind entering the cowl continued on thr. ugh
an underground channe! to the basement of the house,
where it entered a chamber containing a stove which
heated the air and conveyed it through pipes to each room.

McKennell ventilated by placing two cylinders in the
ceiling, one inside the other, the inner one terminating
about 35 inches higher than the outside one. The space be-
tween the two tubes was equal to the area of the inside
cylinder. By this method he caused an in and out draft
by one machine. (See Fig. 7).

Arnott took advantage of the unequal density of the
masses of air at different elevations. He ventilated by
placing two moving cowls on the roof, one arranged to
face the wind and the other to face the way 1t was blow-
ing. The one that faced the wind was set several feet
lower than the other and formed the inlet; the high one
that faced the way the wind was gomng made a good ex-
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JOHN WATEONS vENTILATOR
tractor. The machive was valuable for large meeting

rooms. (See Fig. 8).

The late John Watson crystallized some ideas and
built a double current ventilator having a compact and
graceful form. It had a perfectly air tight division verti-
cally through the centre, the half moon shaped tube on one
side terminating about 6 inches higher than the other side.
(Sce Fig. 9.) This little difference in the height of the half
tubes caused an inlet and outlet action. These ventilators
are at present purifying the air of many of the English
public buildings. The first time I fixed this class of venti-
lator I considered Mr. Watson did not get all the woik
out of his design that he might, and 1 afterwards designed
one that gave a space of 30 inches belween the inlet and
outlet, by so doing increasing its extracting power. (See
Fig. 10). 1 made a small one with an 8-inch body to test
with, and fixed it on an air-tight glass show case contain-
ing 8 cubic feet of air spacz. Inside at the bottom of the
case were placed four lighted gas burners, burning 5 feet
per hour each. I fixed wires. with feathers attached all
over inside the case to indicate the way the air moved.
The case was outsile for a week during one of the coldest

spells in winter. The test proved that the air dropped to
the floor level, penetrating every corner of the case ; then,

A oviLEr
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after making a circular tour, it again passed to the outside
up through the other half of the ventilator. The whole of
the glass of the case and the down draught half of the ven-
tilator kept cool all the time, while the upcast side was
hot. And if passage of air stopped the lights would at
once die out.

None of the systems of ventilating that I have here
described are covered by patents, and if the reader fancies
any of them he can use the ideas freely, and I hope im-
prove them, and then give publicity to his ideas.

For Tur CANADIAN ENGINEER.
THE OTTAWA VALLEY CANAL.,

BY ANDREW BRLI, CE

When referring to the scheme—now exciting so
much interest—to construct a deep-water canal via the
Ottawa River to Georgian Bay, it is now well recognized
that the most difficult engineering problem to be soived
is how to get deep water on what is generally called the
Lower Ottawa—say between Lachine and Arnprior.
That part of the river flows over flat limestone rock, con-
sequently the still water reaches are wide and shallow—
the shallowest parts often extending some distance up
and down stream—aund this difficulty seems to be greatest
towards the lower end, namely, from a short distance
above Lachine to above St. Ann’s—due, but only partly,
to the river dividing above the latter place, and the larger
part going north of the Island of Montreal. At present
not more than 8 feet depth for navigation can be de-
pended upon between Lachine and Ottawa city in low
water.

The rapids between Lachine and Arnprior are St.
Ann’s, 3 ft. fall; Carillon, 16 ft.; Long Sault, 44 ft.; Chau-
diere at:d Des Chenes, 60 ft. (about); and Chaltts, 4o ft.

Deep water can be made by raising the surface, or by
lowering the bottom, or by both.

As the banks of the lower river are generally low
and thickly settled, raising the surface permanently,
even a few feet, scems to me to be totally out of the
question.  The dams would be extremely expensive to
construct and expensive to keep in repair; the raising of
the watér would be resisted to such an extent as to al-
most cause a rebellion, besides destroying the appear-
ance and value of a large arca of country.  Where it is
possible to widen the channel for high water by excavat-
ing the banks above low water marks, low dams could
be put in at head of rapids to such an extent as can be
compensated for by that widcning for high ater ; thus
raising low water but kecping down high water to its
original height. Two or three feet might be gained in
that way for low water, and the low dams would enable
the water to be “laid hold of ” for power purposes.

To get the required depth, over the part of river re-
ferred to, lowering the bottom where necessary must be
generally resorted to in some manner. ' Where the shal-
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lows are carth they can be dredged ; where they are rock,
as is generally the case, if short they can be sub-marined;
if long, resort must be had to excavation inland, or along
shore, where the expense of un-watering is the least.

The question cannot be settled until more and bet-
ter information is obtained, based on the changed condi-
tions of the present proposals.  All the surveys heretofore
nmade for canalling the Ottawa only looked for 10 or 12
feet deep. I made extensive surveys in 1870-82 from
above Grenville to below Carillon, and also (by an as-
sistant), above and below St. Anns, but my instructions
only required me to look for 10 feet depth. The public
would not be satisfied in the new scheme with less than
20 feet.  Careful and exhaustive surveys must he made
and from them the best solution of the problem studied
out, when it is to be hoped the difficulties will, to a great
extent, disappear.

It may be found best to take the canal by way of the
Back River from Lake of Two Mountains, instead of by
Lachine and Montreal.  The rapids can be overcome as
is done at present below Ottawa, by excavating chan-
nels along shore, cither a little inland or by “ fencing in ”
part of the bed of river at the shore.

There is considerable difference bhetween high and
low water in the Lower Ottawa.  This varies at differ-
ent places, being least at Carillon, where it averages about
10 feet. By making deep water on the middle parts of
the canals around rapids. that is, the parts where the
surface is not effected by the rise and fall of the river,
there would at present be 20 feet navigation in high
water, and 12 to 15 feet for a considerable part of the
scason.  Unfortunately, as the navigation is most re-
quired at the time of the vear when the water is lowest,
not much would be gained by utilizing high and medium
water in that way. but it might be adepted to som ex-
tent while work at deepening the s'ack water stretches
was in progress, which will necessarily be slow.

Above Arnprior the river flows through laurentian
rocks. The banks are generally high and as yet thinly
propulated.  The slack water reaches are almost always
deep. and shallows, where they occur, are mostly short.
The channels at rapids arc narrow. and all conditions for
damming good ; so that where deeper water than exists
is wanted it can be obtained by raising the surface where
that is found to be cheaper than excavating.

The amount of water power which can be developed
is an interesting subject, but is little known. From a
series of measurements T took at Carillon, between 1872
and 1882, with rather imperfect appliances, T made out
the flow of the river there to be in very high water 200,-
000 cubic feet per second, and in extreme low water, 25,-
000 cubic feet per second, ordinary low water being
about 30,000 to 35,000 cubic feet per sccond.  When
the Gttawa canal is made the damg which must be built
on the Upper Ottawa will of course regulate the flow by
retaining a portion of the spring floods for use during
low water. Tt is safe to say that this will be done to
such an extent that at least 42,000 cubic feet per second
can bhe depended upon as the lowest at any time of the
year between St. Ann’s and Mattawa. That would give,
taking 20 per cent. off for loss in application, 4,000 horse
power per foot fall.  The tributaries emptying into the
river hetween the points mentioned should give ahout
a quarter more in the vicinity of the Ottawa before they
fall into it.  That would make on the Ottawa, from
Mattawa downward and its branches, close to main
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stream, about 2,500,000 horse power to be depended on
all the year round—not including the extra power which
might be developed for three months or more during
high water.

ONTARIO AND ALASKA.

We Canadians are so used to the idea of our vast ter-
ritories and their boundless wealth that we feel deep
annoyance at times to find that some foreigner, or even
traveller from the motherland, is not familiar with our
riches. Now we find ourselves with new discoveries every
day, and look back on our former knowledge of our coun-
try's greatness in much the same way as we .00k on the
foreigner's total ignorance of it. The lands which some
of us thought to be producing a good crop when we read
over the report of the Hudson's Bay fur sales, are now
known to be as valuable as any in all our wide Dominion.

There are two great obstacles to the development of
our northern regions, the rigor of the climate, and the
enormous distances to be traversed. If facilities could be
provided for rapidly handling the freight and passenger
traflic of these regions during the warm season, the
extreme cold of the winter months would not be so
serious a handicap. At present all eyes are turned toward
the Klondyke, and there is, therefore, the more interest in
considering the prospectus of the Sault Ste. Marie and
Hudson'’s Bay Railway Co., which proposes not only to
reach the Klondyke, but to open up the milli>n and a-
quarter square mileg of lands which lie in the basin of the
Mackenzie river, which abound, as we know they do, in
timber and fish, and contain coal and petroleum areas un-
approached elsewhere upon the globe.

The resources of this country were examined into by
a select committee of the Senate of the Dominion of Can-
ada, and a report published by authority of Parliament in
1888. The committee was appointed to enquire into the
resources of that part of the Dominion lying north of the
Saskatchewan watershed, east of the Rocky Mountains,
and west of Hudson’s Bay, and comprising the Great
Mackenzie Basin—its extent of navigable rivers, lakes and
sea coast, of arable and pastoral land, its fisheries, forests
and mines, and to report upon its possible commercial and
agricultural value. The committee reported that the
Mackenzie Basin comprised an area estimated at 1,260,000
square miles ; also that the three great lakes, Athabasca,
Great Slave Lake, and Great Bear Lake, have navigable
coast lines of over 4,000 miles, with an area probably ex-
ceeding that of the great lakes of the St. Lawrence Basin,
excluding Lake Michigan. That there are 2,750 miles of
navigable water in the Mackenzie River and main tribu-
taries, of which 1,360 miles are north of the rapids of the
Great Slave River, and can be navigated by ocean steam-
ers of medium draught.

The eastern extremity of Great Slave Lake is only a
short distance from the navigable waters of Hudsou’s
Bay. The report stated that within the Mackenzie
River there is a possible area of 656,c00 square miles fitted
for the growth of potatoes, 407,000 square miles suitable
for barley, and 316,000 square miles suitable for wheat.
That there is a pastoral area of 860,000 square miles,
26,000 miles of which is open prairie with occasional
groves, the remainder being more or less wooded; 274,000
square miles, including the prairie, may be considered as
arable land. That about 400,000 square miles of the total
area :s useless for the pasturage of domestic animals or for
cultivation. This area comprising the Barren Grounds
and a portion of the lightly wooded region to their south
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and west. That throughout this arable and pastoral area
latitude bears no dircct relation to summer isotherins, the
spring flowers and the buds of deciduous trees appearing
as carly north of Great Slave Lake as at Winnipeg, St.
Paul and Minneapolis, Kingston, or Ottawa, and earlier
along the Peace, Laird, and some minor western affluents
of the Great Mackenzie River, where the climate resem-
bles that of western Ontario. That the native grasses
and vetches are equal and in some districts superior to
those of eastern Canada. That the prevailing south-west
summer winds of the country in question bring the
warmth and moisture which render possible the far north-
ern cereal growth, and sensibly affect the climate of the
region under consideration as far north as the Arctic
circle and as far east as the castern rim of the Mackenzie
Basin,

Fish were found in abundance and salmon in nearly
all the rivers.

The ferest area, the report says, bas upon it a growth
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miles, where a portage railway would be built; from Great
Slave Lake to the mouth of the Mackenzie River is 1,400
miles ; a railway line 50 miles long would conunect the
mouth of the Mackenzie river with the Porcupine, a
branch of the Yukon, which aflords navigable water for
1,500 miles to the Behring Sea.

The line from Missanabic to Moose Factory is esti-
mated to cost $30,000 per mile, or $7,500,000, and this
sunt it is proposed to raise partly by means of land and
money grants which are to be asked from the Ontario and
Dominion Governments on the following conditions : First
—That no payments should be made until a considerable
part of the work was actually done, and thata large reserve
should be made until the road was actually finished to
Hudson Bay. Second—That the stock control of the
enterprise should be deposited in Toronto as a trust, and
that it should be retained in that condition until the rail-
way was completed and open for traffic. Then that the
Dominion Government, and after that the Provincial
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of trees well suited for all purposes of house and ship-
building, for mining, railway and bridging purposes, far in
excess of -its own necds, and of great prospective
value to the treeless regions of Canada and the United
States to the south, the growth on the Laurentian forma-
tion being scant, but the alluvial portion has upon it the
“Liard,”” a balsam poplar, sometimes called Balm of
Gilead or rough bark poplar, 120 feet high, with a stump
diameter of five or six feet. The white spruce, 150 feet
high, with a stump diameter of four to five feet ; the larch
of about the same size, and the banksian pine, whose
straight stem is often 100 fect long, with only two feet of
diameter at the stump.

This is the country to which we wish to secure ready
access. The route proposed is shown by the accompanying
map. From Missanabie on the C.P.R., to Moose Factory
on James’ Bay, the southern extremity of Hudson's Bay,
is 250 miles ; from Moose Factory to the head of Chester-
field Inlet, the north-western extremity of Hudson's Bay,
is 1,300 miles of deep water navigation ; from the head of
Chesterfield Inlet to Great Slave Lake is not more than 155

Government, and following these the citizens of Canada
and of Toronto, should have an opportunity of taking a
controlling interest in the stock at par, which should he
valued in the construction operations at the same rate.

_The charter under which the first line in this new
chain of connection is to be built was granted to a num-
ber of Sault Ste. Marie men seven years ago, and was
transferred by them a short time since to a group of well-
known Toronto capitalists, among whom are Stapleton
Caldecott, S. H. Blake, J. W. Langmuir, Robt. Kilgour,
and james Scott.

The engincer in charge of the preparatory work is
Charles T. Harvey, C.E., whose work is well known in
connection with a number of important works.

THE DEEP WATERWAYS QUESTION.

The United States commission appointed to consider
the question of an international deep waterway route from
the Great Lakes to the sea has reported to Congress, and
the Canadian commission appointed to co-operate with the
American commission havz also sent in their report. The
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American commissioners' report was promptly published
and sent to the Canadian Government, but the Canadian
report, though rendered last June before Parliament
prorogued, has not yet seen the light. This is much
to be regretted, because apart from the fact that the
Canadian public should be in a pasition to study this ques.
tion, it is demanded by international courtesy that the
American Government and public should have the same
prompt access to the information gathered by the Cana-
didan commissioners as they have given us of theirs. To
delay the Canadian report would appear all the more
strange, seeing that the Minister of Railways and Canals
has himself reprinted the American commissioners’ report
in his own departmental blue book.

Following up their commissioners’ report, the United
States Congress has appropriated a further sum of
$150,000 for new surveys bearing on the contemplated
international deep water channel to the seaboard. These
new surveys will be in charge of a commission more ex-
clusively composed of engineers, the commercial aspect of
the case having already be:n fully gone into in .he last
report. It is thought that the Canadian Government will
co operate in these new surveys, and then the question of
the cost of the deepening and the further question of con-
trol and regulation of the proposed great water route will
be considzred. It is to be hoped that our Government will
not lose any more valuable time in dealing with a subject
of such great importance to the marine interests of Canada.

Meantime, it may be observed that a commission of
military engincers appointed by the U.S. Government
have enquired into the question as to how the levels of
the Upper Lakes will be affezted by the Chicago drainage
canal, and have condemned the scheme as likely to havea
serious cflect on the navigation of the Great Lakes, If it
is found that the City of Chicago, by creating a large
river here~{ r that is what the new canal means—causes
the lowering of the luke levels, the Government will step
in and compel the city to reduce the flow of water to the
limits of safety. Happily for Canada, there are more
populous cities on the American shores of the Great
Lakes that would be damaged or ruined by the Chicago
canal than on the Canadian shores, and the international
riparian rights, as well as the lozal commuercial interests
all along the lakes and rivers, combine to make an in-
fluence that will outweigh the selfish interests of even
a Chicago. So we may hope that the American Govern-
ment will not allow Chicago to lower the lakes by a single
inch; for the decpening of the canals from the Great Lakes
to the accan will be as important for that emporium as for
the other cities and towns scattered along the shores of
these vast fresh water scas.

Last month the American Government received a re-
port from Major T. \W. Symons, of the U.S. Corps of
Enginecrs, a preliminary report on the question of a ship
canal to the sea exclusively through United States terri-
tory. A synopsis of the report will be found in another
column.

THE VICTORIA JUBILEE BRIDGE AT MONTREAL.

When the present Victonia Tubular Bridge across the
River St. Lawrence at Montreal was built, 1t created at
the time universal admiration for its noble proportions and
the skill displayed by its engincers, as well as amazement
at its gigantic size and stability—in fact it was looked
upon as onc of the wonders of the world. Built between
1854 and 1859, and with little or no precedent for many
important details conunected with the structure, one is
bound, even at this day, to acknowledge the wisdom and

foresight of the engineers and contractors who planned and
built it. Far-sighted, however, as the promoters of this
bridge were, in regard to details of construction, the most
sanguine of them, in all probability, never realized that
within thirty years from its opening the demands upon its
capacity would be so great asto make a larger structure a
necessity. This need has been specia'ly felt in recent
years, as the traffic of the Grand Trunk Railway devel-
oped and increased so enormously, and, as far as the bridge
itself is concerned. will the more easily be understood when
it-is considered “that over eighty trains pass through the
bridge during the twenty-four hours. Itis well known
that the passage of trains through the bridge has always
been conducted on the absolute block system, and no train
reccived orders to proceed through until the preceding one
had reported-to the telegraph station at either end.

This famous bridge will soon only be a matter of
hist ry, for it is about to be replaced by one modern in
design, built in accordance with the best practice of the
present day, and of accommodation sufficient probably to
mezt all future requirements. The superstructure of the
bridge which is to replace the present tubes, wiil consist
of twenty-four spans of pin-connected, through, steel
trusses, each of a length of 254 feet between centres of end
pins, and one span of 348 feet over the steamboat channel.
The trusses will carry two railway tracks to be used by
ordinary stexm railway trains, as well as by electric rail-
ways, and the floor beam system will be extended beyond
the trusses of sufficient length for an ordinary vehi~le road-
way and sidewalk on gither side. The clear ::idth be-
tween the trussss will be 28 feet. For each railway track
there will be four iines of stringers, spaced two feet five
and a half inches from centre to centre. There will also
bz two linzs of stringers for each roadway, and one line
placed at the ends of the projecting beams for the support
of the outer edge of the sidewalk. The clear headway
from the base of track rails to the struts under the over-
head lateral bracing will be 22 feet.

The trusses have been proportioned to carry the
undermentioned loads :— .

First.—The total weight of metal in them.

Second.—The weight of the wooden floor beams,
planking, sidewalks, guard timbers, railings, rails and
fistenings, etc., amounting in the aggregate to 2,800 bs.
per lineal foot.

Third.—A moving load in either direction on each
side of the two tracks, of two consolidation engines and
tenders, coupled, followed by a uniformly distributed load
weighing 4,000 lbs. per lineal foot, or 100,000 Ibs. equally
distributed on two pairs of driving wheels spaccd 73 feet
centre to centre.

Fourth.—A moving load io either dlrccuon on each of
thz roadways of 1,100 Wbs. par lineal foot.

Fifth—A live load on each foot-walk of 200 Ibs. per
lineal foot.

The trusses are now under construction by the Detroit
Bridge and Iron Works, and the Dominion Bridge Com-
pany. Of the 25 spans, 19 will b2 turned out by the for-
mer company, and six by the latter.

At the present time the masonry of the piers is under-
going the extension necessary to meet the requirements of
the cnlarged bridge. It is expected that work will be com-
menced on the crection of the new bridge about the middle
of August, and it is the intention to have the whole of the
work completed by the 1st June, 1898.

Ox th2 application of Edward Maijor, 2 creditor, an order.of the
court has bsea granted for the winding up of the Canadian Mineral
‘Wool Co., of Toroato, as insolvent.
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For Tir. CANADIAN ENGINEER,
WATER LIFT.

This sketch illustrates a new system of water lift, which
is claimed to be especinlly adapted to the displacement of

]
heavy fluids, and in shallow lifts will have the advantage in

ity ‘Il“iiii'ml' ;%

i ity
I II '“'II | \32§Q§§"‘” ZZ  not having to raise tho water any higher than required to
"I ,“rlllll ; \\‘ﬁ;@% effect the discharge. The sketch is or}c-sixteenlh to the foot
hllll | <§§’9§§§§§§§;§ zzzz  of a combination to dischz'trgc 500 cubic feet per second over
"" R§‘33§§§§§§§§§:;§ an embankment six feet high. ) )
h i;:§§i§§§§§b§:§§§§£%wf Therc are two wcdged-stfa;.)cd dippers, 4, pivoted at the
%\§§§xi§§§§§§;§§§§§§3;§ small end and suspended by lifting arms at lower em!. There
j :§§;‘§§§§§ §§§§§§‘:§§§§$§§§2§y/m are 4 spur wheels which form the cranks; there isalso a
4‘}3«?59&%§§§§}§:§§i§ cross shalt upon which are secured 4 pinions, which engage
' (‘h’ 5§§§\£§?§:§§§g§§f,§” the 4 spur wheels in such a manaer as to require onc of the
H ttii‘ §§§§§§§§;§sz§ dippers to descend while theother is coming up, thus effectu.
! “§}.<§s§i§k§’s§%§:§§ ally balancing the dippers and all other parts. A large valve
! ﬂ}}ﬁigi x§§§§§""' " is placed at B, through which the burdened water enters
: N §§§§,§ while the dipper is descending. o )
! N §§§§,§ The motive power will be applied to the pinion shaft in
N y §;§% any manaer deemed best. This lift is the invention of \WWm.
: ! ‘\,§WI + Golding, New Orleans, Va. ,
! BNz NATIONAL CONVENTION OF TMASTER
' EA PLUMBERS OF CANADA.
l' g§§ww 2 —
‘ %é% The first four days in July were marked by the mecting
‘ gg§ww of the Master Plumbers of Canada in Toronto for their
) :Ef§ second annual convention. There were thiny-l’ourdeleg?tes
§ §§§”,,,, = present against cighteen last year at the first convention.
:% The representation was one delegate to every ten members,
N The following delegates were present :
N Quebec—R. Sampson, A. Forrest, J. R. Cane, ]J. O.

-
Il WS

Matte, A. Pickard. Mcntreal—Thos. Moll, E, C. Thibault,
J. W. Harris, John Watson, P. C. Ogilvic, Arthur Martin,
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1] BN P. J. Carroll, E. C. Mount, Wm. Briggs. J. W. Hugbes.
S PN oseph Lamarche. Windsor, Ont.—M. 3. Squires, Halifax—
[ 55\ B 3 .
< VA g;% John Borton, Geo. A, Perrier. Ottawa—John McKinley,
P9 ‘@WNzzz  F.J. Johuson. St. John, N.B—W. H. Duabrack, J. H.
h Q §§§ Doody. St. Catharines—J. A. Caslake. Toronto—]. B.
| i g;%,,,,, Fitzsimons, Joseph Wright, A. Purdy, H. Beavis, J. K. Alli-
! N son. Winnipeg—]. W. Hughes. London—W, H. Heard,
t B peg g
] §~,§m’” W. Smith, E. BHolland, Benjamin Noble. West Toronto
f§ Junction—Represented by the five Toronto «delegates.  St.
;§ Thomas—\V. Flaherty., Pcterborough—Adam Hall. Ths
3!§”/’” Executive Committce rcported that during the year local
{ ¢ '.;"" N St . o . o .. Py had
_____ > A T N associations in affiliation with the Dominion Association ha
: M?Q’”’”f been organized in Winnipeg, Man., and Windsor, Stratford,
PN 8 peg
ll N AR A St. Thomas, and St. Catharines, Ont. Negotiationsare now
A\ oAl W7z going on that will, it is hoped, result in the formation of an
/§ we'\ pe
NN Association iz Vancouver, B.C. )
Ao, SR 2
“ g\' Sl ;%w,, Notice was given of a motion to form Provincial organ.
I “ --(3.:\"1 ‘§ " izations, cach to be part of the larger association, whose
r ﬁ f§m” officers would then be known as the supreme officers.
g l N ) ,3 Dralts of by-laws which the association will endeavor
MIAISA
i é\“ ONUN to have passed in the various municipalities were submitted
i N Nz pa pa
l" é\ 3:.‘,“&‘.:, to the association. They comprised by-laws to license and
I8 2§ 5% t,':-‘} N regulate plumbers; to provide plumbing inspectors, plumb-
M' \.‘.,.h:-; “>  ing examiners and their duties. The legislative committee
IR seportedagainst the proposed incorporation of the association.

President Lamarche reported the progress of the as-
s kciaticn during the first year of its exstence. A great 222l
of work had Iallen on the officers, and a great deal of cor-
respondence had been necessary in perfecting their urganiza-
tixa. The resolution of the master plumbers had bees
>igned by most of the whelesale dealers in Toronto, Mon-
treal and Quebec.  He urged the members to be most care-
ful in sending the names of all master plumbers in their
neighborhood, so that the wholesale men should: know the
uames of all the master plambers. The president said:
** Too much trouble cannot be taken o see that this is car-
= ried out, as the wholesale men are not able to distinguish
between master plumbers, journeymen plumbers and con-
tractors. 1f 2 wnan comes in the store with his money,
calling himsel{ a master plumber, the wholesale man will
not nor connot take time to go after possible information to
seeif he is the right man-to whom he should sell. TItis,
therefore, our duty to see that they receive a complete list of
bona fide master plumbers, monthly notices of changes, and
the deserved help from us. Complaints of the agreement
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being broken should always be very carefully made and positive proof
sent in to the National office. 1t alone has a right to deal with trade
relations which have been decided by the convention,

The new officers elected are :—President, Joseph \Wright, Toronto:
vice-president, W. Smuth, London ; vice-president for Ontario, John
McKinley, Ottawa ; vice-president for Quebec, . J. Carroll, Montreal ;
vice president for New Brunswick, J. . Doody. vice-president fer
Nova Scotia, John Borton, Halfax ; vice-president for Mamutoba, —.
lewin, Winmpeg ; secretary, —. Mansell ; treasurer, W. Bniggs, Mon.
treal ; executive committee, one from each Province - Ontaro, ]. B.
Fitzsimons, Toronto; (luebec, Arch. Picard, Quebec: New DBruns.
wick, Thomas Campbell, St. John; Nova Scotia, Geo. A. Perner;
Manitoba, —. Stevenson, \Vinnipeg.

‘The social features of the convention included a drive given the
members by the city, a banquet and a trip to Nisgara Falls. The
banquet was a magnificent affur, and was held in the Harry Webb
Co.'s building, Yonge and Meclinda streets. About 140 members and
guests sat down to a dinner which was beautifully served and in which
every dish was well worth the serving. Chairman Burroughes opened
the toast list and a couple of hours were spent in speeches and song.

DETERMINATION OF THE HEATING POWER AND
STEAM-PRODUCING VALUE OF COALS FROIM A
PRELIMINARY EXAMINATION.*

BY WILLIAM THOMPSON, MONTREAL WEST.

The principle of getting thie best returns and most cthcient
service should underlie our system of purchasing our fuel, as of
anything else. It is not my intention to discuss the ments
or demerits of any particular variety of coal, but t» try to estab-
lish a method whereby the heating power, and conscquently, the
value of any fuel, can readily be deternuned, and when the
knowledge of condittans under which combustton must take
place are understood, we shall, 1in some nieasure at least, be able
to intelligently choose between any number of samples and
varicties of coals that arc most stted o our purpose.  Undoubt-
cdly the most correct method of detcnmmmng the actual heating
power of any substance 15 by the awd of the caloruneter, but
when we consider the high cost and delicate mampulation re-
quired in an instrument oi this kind, wz find 1t s pracuically de-
barred from use, except by the eapert chennst in his laboratory.
Efforts have been made by scientists to construct a formula
whereby the actual heaung power oi coals could be accurately
ascertained by computatton.  That published by Dulong and
tlso by Mahler, 1s perhaps the Leste Itas based upon an dle-
memary analysis of the coal under eaamunation, and the tuct
that the heating powers of coals of &t lthe composition rematned
constant.  They also cestablish the fact that the heating power
of fixed carbon remains constant, as docs also that of hydrogen
when in combination with the same propurtions of vaygen and
nitrogen.  Dulong accepts as the heat-producing clements of
coal, carbon and hydrogen, giving cach a coastant calorific value,
and at the same time determined that the oaygen oi the cval
renders unavailing for heating purpuses unc -cighth of its own
weight of the hydrogen. and on thiy basis constructs the fol-
lowing formula :

Q2= 14.544 C +62,100 (HH -0))
which for convenicnce might be written :
Q = 13 543 C 4+ 62,100 H—7.762.50
Where () equals calorific value of fuel,
14.344 = constant heating power of carbon
6z,100= ** . . hydrogen
7oh25= ° neutralizing power of uxygen

Mabhler, at morc recent date, and after a series of lengthy
experiments, amended Duleng’s furmula shightiy by accepting
Berthelet's more recent determination of the heating power ot
carbon as 14.52 B.T.U,, and using tlic empirical constant, 5.400,
at the same time taking note of the cffect of nitrogen as well
as that of the oxygen.  Mahlur'< formula then became .

Q- 140652C 406200 H 540 (04N,
Where Q equals calonfic value of coal,
14.652 = constant value of carbon
62,100=  ** ** hydrogen
§q00==  *  neutralizing cffect of oxygen, less heat
formed by formation of nitric acid.
(N,O0,+H,0) ¢

*Abstract of a paper read before the C—anadian Elcctrical Association.
N, 0,+H "0-2H N O, Thecaloritic value of 1 ob. nitnicacid equals 157 7y

B.T. L.
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Both of these formulas are based upon an clementary analy-
sis, which is diflicult to make, and will give an inaccurate re-
sult, unless conducted by a chemist, experienced in this class
of work. Consequently we muct jook for a formula constructed
on the basis of a proximate analysis.  An clementary analysis
of coal 1s a definition used when it is understood that the whole
of the elements composing the coal are determined and separ-
ately enumerated. A proximate analysis determines the mols-
ture, volatile combustible matter, fixed carbon, and ash.  ‘U'he
volatile combustible may consist of several elements, but 1s
chiefly composed of carbon and hydrogen in combination as
“hydro-earbons.”  This carbon is herealter usually referred to
as volatile carbon, and the carbon remaining in the free or
solid state is referred to as fixed carbon.  For example, the
coke from gas works contains fixed carbon plus ash,

M. E. Goutal published in Progressive Age, Jan, 13, 1897,
the following formula:

Q= 14070 I¥ C + A x volatile m .tter
when ) equals calorific value of coal
14670 = constant heating power of fixed carbon,

A == 23400 when volatile matter equals from 2 per cent,
to 15 per cent. of total combustibie.

A = 15000 when volatile matter equals from 15 per cent.
to 30 per cent of total combustible

A = 17100 when volatile matter equals from 30 per cent.
10 35 per cent. of 101al combustible.

A = 16200 when volatile matter equals from 35 per cent.
to 40 per cent of total combustible.

‘This formula may be taken as useciul for the calorimetric
value from a proximate analysis oi coals of an anthracite, senn-
bituminous and bituminous nature, but should not be used m
cases where the volatily matter exceeds 35 per cent. of total
combustible.

Up to this point I have dealt entirely with the estimation of
the actual calorimetric value of coals.  Thig, however, does not
give us the information we require as engineers.  lExpenence
teaches us tlat there is often a wide aditterence between the indus-
trial valuc of bituminous and anthracite coals, owing appar-
ently to the increased percentage of volatile matter in bitunun-
ous varieties. .\ review of Mahler's calornuetric tests shows
the mteresting fact that the total calorimetric values of coals
vary but little, and that a decrease of fixed carbon does not
reduce the heating power of the coal in proportion to the -
crease of volatile combustible matter, while on the other hand
repeated tests prove that the industrial value of coals decreases
almost in the sane proportion that volatile combustible -
creascs.

We can safcly take it as an established fact that the beating
power of fiaed carbon will remam constant.  The same can be
said of hydrogen i the absence oi exygen in the combustible,
and the heating value of the hydrogen in the combustibic wall
decrcase in propurtiun to the mncreased percemtage of oxygen
within the combustible.  Bath Dutoag and Maller recogmize
this fact, and construct their formula accordingly.  The actual
calorific value of coals decreases in nearly the same proportion
as the ncutralizing cficct of the oxygen on the hydrogen in-
creases, and that the industrial heating value of the coals under
the boiler decreases as the proportion of volatile carbon n-
creases. We have this strongly exemplified in our daly prac-
tice. It requires but ordinary obscrvation for us to rcadily
sce that anthracite coals produce practically no smoke, senn-
bLituminous coals very hittls, winle bituminous coals producce
dense, black clouds of smoke, varying in density and volume
accurding to the quantity and cumposiion oi the volatile com.
bustible matter in our fucl.

1t has been said that the industrial valuc of a coal for stcam-
making purposcs 1s practically fixed by the percentage ot fixed
carbon in the fucl, but we cannot take this method of detcrmmna-
tion as a permancnt basis for calculation with any degree o
accuracy. It has been established fairly satisfactorily, however,
that volatilc matter of similar composition will give off like
quantitics of heat.  The adoption of the principles underlying
Goutal's formula, and multiplying by the average percentage of
cfficiency of the various classes of coals for industrial steam-
making purposcs, as dctermined by Schurcr-Kestner on Euro-
pean coals and Johnston on Amcrican ccals, leads me to the
belief that a formula constructed as follows will be of especial




benefit in caabling cungineers to arrive at the steam-making
capacity of their coals .
W= 140320 € 4 A xovelati'e matter x 1B,

Where A cquals 23,400 when volatile combustible is equal to
from 2 to 15 per cent of total combustible,

A cquals 20,000 when volatile combustible equals from 15-30 per
cent. of total combustible,

A cquals 17,100 when volatile combustible equals from 36.35 per
ant. of total combustible,

A cquals 16,200 when volatile combustible equals from 35-40 per
cent. of total combustible,

Wihere Q equals industriad value of coar for stecam-making pur-
poscs, and where

B equals .03 when fixed carbon equals 8:-90 per cent.
combustible,

B cquals .05 when fixed carbon equals 74-82 per cent.
combustible,

B equals .662 when fixed carbon equals 68.74 per cent.,
combustible,

B cquals .551 when fixed carbon equals 50-60 per cent.
combustible.

In reviewing this formula I may say I was guided in its
construction by the fact that the heating value of the volatile
combustible is a constantly changing quantity, but remains
constant in accordanzc with its composition of the clements,
and that these clements occur in practically fixed proportions,
determined by the total volatile combustible matter in the coal.
With this formula and the proximate analysis before us, we are
readily cnabled to determine which of two coals are likely to be
the most c¢conomical and best suited to the conditions under
whiclh combustion must take place, and will, I hope, be found
useiul by my hearers in cnabling them to arrive at the real
value of any sa-uple of coal placed before them for their examin-
ation and opinion.

In presenting his paper Mr, Thompson said  the present
made of determining the cfficicncy of boilers and furnaces was
somewhat crade  We can with a little practice determmne  the
heat-producing value of the coal we are using. but we want
to trace that heat.  We, as engincers, get the quantity of water
that we have cvaporated and made into steam, and we cali that
efliciency, but it does not give us the information that we actu-
ally require.  We want to kvow, tf there is a loss, where that
loss occurs.  Let us trace it out in this way : \We stast by
knowing the maximum quantity of heat that the coal will give ;
we then collect a sample of our fuel gases and ascertamn the
composition of them, and from that composition we are crabled
to kuow the cxact quantity of air that has been adnutted to
the furnaces. We are then enabled to dawoymine the exact
quantity of carbonic oxide that has been formed duning com-
bustion. and if we take and examine our ash and still continue
onr analysis we are cnabled to determine the exact quantity ot
combustible matter that <till remains in the ash, becanse nonc
oi our furnace or grate bars are pericct cnough to give notiing
but pure ash  Wc have first the composition of the gases, we
have then the quantity of air admitted, we have the heat lost
tirough the formation of carbonic oxide, or heat lost through
imperfect combustion.

Mr. Milne : The determination of the heat value in coal
is generaliy donc by three methods; first, chemical analysis ;
second, by combustion in a coal calorimcter ; and third, by
actual burning under the boiler.  There is some doubt as to
the correctness of chemical analysis.  The coal calorimeter 1s
certainly, 1 think, the most correct method of arriving at at,
but if the two experiments arc properly conduéted—the chemi-
cal analysis and the combustion in the coal calorimeter—the re-
<ults do not vary very much ; but at the same tinic, when you
test a sample of coal, or take a varicty of samples from the
coal pilec and mix them all up and burn them in the coal calori-
meter, that docs not say the coxl that we are going to get for
that day s of the same quality, because, although you are
gctting coal irom the same mine, you will get good and bad
cars of coal. I do not sece, even if we determine the exact
value of the heating propertics of that sample or sct of samples,
that it is going to be of very much value to us.  There is an
instrument—probably my fricnd Mr. Thompson is acquainted
with it ; it is invented by a Mr. Thompson and is used Ly the
North British and some of the leading milways in the Old
Country—which I think it might be advisable to describe. It
gives you the heating value of coal at once, almost without

of total
of total
of total
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any calculation.  You take a gramme or two grammes of coal ;
after you have powdered it up, put it in a vessel and put m a
certain amount >f oxygen, you immerse this little combustion
chamber in 966 grammes of water, or double that quantity if you
are using two grammes of coal, and if that amount of water 1s
raised one degree Fahrenheit, then that would indicate that we
have one pound of water evaporated or boiled off into steam
for the raising of the water one degree Fah.  If you raise that
10 degrees, it is equivalent to 10 1bs. of water boiled off. 1
you want to find the thermal value of the coal you are testing
you would simply take your 1,934 grammes-that is the amount
of water—multiply that by the rise in temperature, and divide
by the number of grammes of coal you are burning ; that would
give you the exact heat value in the coal. 1 thunk that 1s the
stmplest method, and it is accurate enough for all practical pur-
poscs.

Mr. Thompson said he knew the instrument referred to,
but did not consider it reliable.  In dealing with so small a
quantity of fuel the metal itself absorbed enough heat to lead one
astray. He did not say the instrument was uscless, but the
average engineer is not able to use it.  As to the value of a
calorimeter, he heard that during last year the Royal Electric
Company saved some 6,000 tons of coal, and the Street Rail-
way Company saved a large amount. Now, wouldn’t it pay
large concerns like those, where they are turning over thou-
sands of dollars’ worth of coal cvery year, to give their eng-
neer the apparatus whereby he could intelfigently determine the
value of the fuel, and also determine how to usc that fucl 2 The
use of a calorimeter is a delicate operatior:, and is liable, even
with the Thompson calorimeter, to give a great deal of error.
He then described his own mcethod as follows : I take a large
quantity of coal and grind it up, and so intermix it that 1 get
as nearly an average sample as possible ; then I go to the other
side of the pile and make from 15 to 23 analyses and get as nearly
as possible a fair average analysis of the coal in question, and
it is surprising how these analyscs will vary. No intelligent
cagincer would go and take the best coal he could sce;
he would make an cffort to get as nearly as possible an average
sample, then the making of the proximate analysis becomes an
casy matter.  They are more liable to get correct results from
a chemical analysis than the average engineer is from the use
of 1 Thompson calorimeter.

Mr. Wickens said these ideas were right for a large plant,
but the average engincer 1s not expert cnough at such delicate
tests to get correct results. A firm buraing say $2,000 worth
of coal a ycar, hardly pays cnough for an cngincer of such
ability., The ordinary cugincer gocs at it in a thumb-handed
way, but he is often as acar right as the scientific man, He
doubted whether there was an expert i onc of our colleges who
could declarc that he was absolutely correct.  He finds he has
to allow for this and that, and 1t 1s partly guess-work.

Mr. Wright said it was nice to be able to deternunc the
exact value of a sample of coal, but before that can be of value
to the large coal user it will be necessary to concoct a scheme
to compcel the mining companics to send in the same kind of
coal that we get in the sample.

THE NATIONAL ELECTRIC LIGHT ASSOCIATION.

At the convention of the National Electnc Light Association at
Niagara Falls, N.Y., in June, there were a number of Canadians well-
known in electrical circles on both sides of the line. Among them
were noticed F C. Armstrong, Toronto, T. A. Badger, jr.. Quebec:
E B. Biggar (Tur Caxabiax Escisees), F. A. Bowman, New Glas-
gow. N S: John Carroll, Montreal, Prof. C. A. Carus-\Vilson, Mon-

NiaGARA FaLLs Park axp River RatLwav Powrr Hosse.
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treal; E E Cary, St. Catharines, E T. Freeman, Halifax, N.S,
W. A. Johnson, Toronto; J. A Kammerer, Toronto: R S. Kelsch,
Montreal . John Langton, Toronto, Frank LeBlond, Niagara Falls.
Ont; E. D McCormack, Toronto, Charles Morton, Montreal, John
Murphy, Ottawa, Frederic Nicholls, Toronto, Geo A Powell, St;
Catharines, Ont. J. I Rothsay, Niagara Palls, Oat.,, A. E Smaill,
Montreal, W Mcl.ea Walbank, Montreal ; Geo. \V Watts, Toronto.

The president, Frederic Nicholls, to whose most able management
of the affairs of the association during his term of office we referred in

embodicd in the annals of the association as marking an historic epoch
in the advancement of the science of electricity as apolied to industry
and it is therefore with moare than ordinary <atisfaction that 1 am
authorized (o state that at no previous period has this association been
as prosperous, shown greater vitality, or commanded such respect. It
is now an acknowledged authority on matters clectrical, its member-
ship confers a privilege that bas more than a sentimental value, and
its gathering strength will offer a bar to use of powers municipal or
corporate unjustly or arbitrarily directed for the purpose of destroying

L}
NIAGARA FALLS PARK AND RIVER RAILWAY—INTERIOR OF POWER HOUSK.

our last issue, stated in the opening address the reasons for the selec-
tion of Niagara Falls as the place of mceting, on account of its pic-
cminence as an electrical power distribution centre.

* In this connection, I am of the opinion,’* said Mr. Nicholls, * that
the lecture to be given by 1. B. Siillwell will serve asatidal mark. At
the Buffalo convention we occupied ourselves indiscussing the po sibility
or otherwise of transmitting Niagara power to Buffalo: Mr Stilhwell’s
paper will set forth the various actual appliances of Niagara power at
the present time, including transmission to Buffalo, and future presi-

the capital investment of those who look to it for protection. In union
is strength, and to-day our m:mY2rship numbers mare active members

than ever before, and the financial statement to be presented in due
course by the chairman of the finance committee will show that after
making provision for all expenditures necessary to maintain the useful

ness of the association, an unusually largecredit balance is at your dis-
posal. It is certainly cavse for congratulation that increasing pros-
penty has been followed by an access of dignity and influence, and the
more recent meetings have been remarkable for the greater interest

NIAGARA FALLS PAKK AND KIVER RAILWAV=— BRIDGE AT DUFFERIN ISLAND.

dents of this association will, in all probability, refer to his paper and
draw comparisons when adverting to the strides which will then
have been madein the wider utilization of this mighty power, which
for countless ages has been simply running to waste, so far as any
cconomic use is concerned, and apart from its value as the greatest
scenic wonder of the world.” 1 fully appreciate the honor of presiding
at this mecting, which, for the recasons 1 have just referred to, will be

that has been taken in the actual work of the association, and thelesser
attention that has teen given to the merely social and entertainment
features of the programme. At this meeting, although offers of enter-
tainments and privileges had been numerous. only those from electrical
concerns had been accepied, it being feit that this was more purely a
business mecting, held for the furtherance of the immediate objects of
the association.” In conclusion, President Nichollssaid that the asso.
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ciation and the electrical profession owed a deep debt of gratitude to
the electrical press, and that the importance of its labors in behalf of
clectrical industries coutd hardly be over-estimated.

The Committee on Data made its report through H. M. Swetland,
its chairman. It embodies the results ebtained by an engineering ex.
pert engaged for this purpose, but covers cnly fourteen plants. The
majority of station managers abject to the publication of their data,

adopted in this instance. At its conclusion Mr. White explained that
it was perfectly practicable to replace insulators on the line without
shutting off the current. This has been done by the use of a lurge in-
sulated stool, on which a ladder is placed, or by bandling the wire
with an insulator mounted on the top of a pole, which is forced up
under it, thus lifting it up off of the pin insulator and permitting the
ladder to be replaced. With current of 10,000 volts the capacity of a
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PICTURESQUE NIAGARA—THE CANADIAN SIDE.

bence the restricted ground of the report. The report of the Finance
Committee showed that the association possessed net assets of $52,-
s72 23, of which $1,385 94 consisted of cash, and that there was no
indebtedness.

J. B. Cahoon, Elmira, N.Y., read a paper on * The Establish-
ment of a Base Price for Current,” which dealt chiefly with the lack
of knowledge of the cost of incandescent lights, and the difference
between charges for these lights and arcs. He thought the variation

man is sufficient to cause a flow of current which will give him a con-
siderable shock, and a nervous man might be knocked off the ladder
by this. The consequence is that replacing insulators is neither a very
safe nor a very pleasant task. The lightning arrester problem is still
in process of solution, and is largely in the experimental stage. The
line is protected by barbed fence wires, which are run on top of the
poles and on the outer end of the cross-arms, in a little fork at the top
of an iron pin stuck through the end of the arm. At every fifth pele
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INDUSTRIAL NIAGARA—THE AMERICAN SIDE.

in cost between place and place should be largely based on the price
of zoal. The Committec on Wiring brought in a code which it was
hoped would unite the interests of those who are insured and those
who do the work in the adoption of a common standard code. The
code was adopted.

J. G. White, in his paper on *The Niagara Power Transmission
Line," included an interesting review of the history and an account of
the construction of the line, and the reasons adopted for the various
specific modifications in the usual design of power transmission lines

these fence wires are grounded with a number six copper wire running
to a coil at the bottom of the pole.

Arthur Wright, of Brighton, England, read a summary of his
paper on * Profitable Extension of Electricity Supply Stations.” This
was an interesting thesis upon the desirability of domestic lighting and
of certain other forms of custom which can be secured by the use of
more cquitable systems of charging for current. The author con-
tended that the only available method is the sliding scale of hours of
consumption. This paper was followed by a long discussion. Mr.
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Wright, in replying to a number of questions, gave the practical details
of the operation of his system in Brighton ; the instruments used sum
up the consumer’s bills without the necessity for any caleulation, and
could be read by an ordinary meter reader  1n reply to further ques-
tons Mr \Wright stated that the mavimuam demand was measured by
a recording ammeter, which is used dunng the four winter months,
and 1ts maxsmum for that time taken as the maximum demand.

At the closing session of the convention Lieut. F. Jarvis Patten,
of New York, presented his paper on “ Frequency Transformation,*
and C F, Scott, of Pittsburg, read Ins paper on * Rotaries for T'rans-
fornmng Alternating into Direct Current.” The report of thecommitiee
on Standard Candle Power of Incandescent Lamps was also presented
by James 1 Ayer. Dr Louis Bell, the chairman of the committee, not
being present,  This report will be found in another column.

The officers which were clected to preside over the destinies of
the association during the coming year were Samuel Insull, of
Chicago, president: A M. Young, of \Waterbury, Conn,, first vice-
president; George R. Stetson, New Bedford, Mass, second vice-
president.  The following were chosen as members of the executive
committee  Frederick Gilbert, Boston, WV Worth Bean, St. Joseph,
Mich.: Mr Stevens, Elizabeth, N.J 1 W. MclLea Walbank, Montreal.

The views of Niagara Falls and its neighborhood on both sides of
the river, which we give in connection with this repart of the National
Electric Light Association, were crowded out of our report of the
Canadian Electrical Association’s meeting in our July number

CANADIAN ASSOCIATION STATIONARY
ENGINEERS.

\We 1eport the results of the annual election in
the difterent branches C A.S.E., in addition to those
which appeared in the July number of Tug Caxamas
ENGINEER, as follows

Hamilton—\Wm. Norris, president: G. Mackie,
vice.-president ; Joseph lvonside, recording secretary,
Markland street.

Stratford- - Joha Hoy, president; Samuel H. Weir,
secretary.

Brantford—J B Forsyth, president; Joseph Ogle,
vice-president. T P.grim, Conunental Cordage Comn-
pany, secretary

london—1. G Campbell, president; B Bright,
vice-president . \W Blythe, secretary.

Guelph—11 Geary, president ; Thos. Anderson, vice-
president; 11 Flewelling, recording secretary, I° Ryan,
financial secretary : C F. Jordan, treasurer

Outawa—Frank Kobert, president; T. G Johnson,
secretary.

Peterborough—W 1. Quthwaite, president; W,
Forster, vice-president, A. McCallum, secretary

Brockville—Archibald  Franklin, president ; John
Grundy, vice-president ; James Aikins, rocording sccre
tary

Carleton Place Branch No  16—Joseph Mckay,
president; ] D Armstrong, secretary

Kwmeardine—-Daniel  Bennctt, president,  Joseph
Lighthall, vice-president, Percy C. Walker, secretary,
waterworks.

Dresden—"Thos. Steeper, secretary.

Berlin—] R. Utley, president, G. Steinmetz,
vice-president ; sccretary and treasurer, W J. Rbodes,
Berlin, Ont

St. Laurent—~R Droum, president, Alfred Latour, secretary, 306
Declisle street, St. Cunegonde.

Brandon, Man., Branch No. 1.—A. R Crawford, president,
Arthur Fleming, secretary.

Winnipeg~ G. M Hazlett, President: ). Sutherland, rec. secre-
tary, A. B. Jones, financial secretary.

A NEW ACETYLENE GAS GENERATOR.

—

The success of any acetylene gas generating apparatus de-
pends largely on the regulation oi its water supply to the
carbide. o the machine here illustrated, the device for this
purpose can be sad to be both old and new: old, in being a
syphon, the common principle of which has been known for
ages; new, in its ingenious arrangement whereby the discharg-
ing end of the syphon can be raiscd above its source of supply,
thereby arresting its operation without causing the water in 1t
to “break ” and run back to the supply tank, as would occur

in doing this with the ofd simple form of syphon ; yet it has
no valves or obstructions contained within it, simply a crooked
piece of pipe. The secret of its operation is contamed in the
crook; it will be observed that the water must enter that end
of the syphon immersed ain the tank and pass up over the edge
of the tank, then down again to near the buttim ot the tank,
where it again takes an upward turn, its end termmating 1 a
spout about on 2 level with the top of the tank.  The " U
shaped bend on the outstde of the tank serves to contan sull-
cient water to more than counterbalance that of the column m
the pipe within the tank ; hence, when the discharging end ot
the syphon is raised above the water 1 the tank the lower part
of the syphon outside the tank is still below . 1 the dis-
charging end of the syphon be lowered shyghtly below the sur-
face of the water in the tank, witer starts to run, increasmg in
volume as the syphon is lowered ; thus a simple and eflicient
means is provided for regulating the supply of water, a diop
or a stream being furnished as required, dependmg on the
number of lights in use.

The tllustration shows the machine in its working position,
the gasometer top being at a height just sullicient to stop the
flow of water from the syphon, the discharging end of which
is shown as just above the water in the small tank to winch
it is connected ; a slight lowering of the gasometer dome pulls
downward on the chain, which is attached to the gasometer

A NEW ACETYLENE GAS GENERATOR.

dome, ‘and which passes over pulleys to the syphon.  As the
domic descends the chain is drawn around the pulleys wm the
weight until a small obstruction, on the chain, reaches the
weight, when the latter is liited entively by that part of the
chain below the weight, and the gusometer dome,  This takes
the teasion from that part of the chain going to the syphon,
when the latter lowers from its own weight, till its discharging
end becomes lower than the water in the supply tank; water
then flows from the syphon to the carbide in the generdtor,
gas is generated, which passes to the gasometer, and the dome
of the latter raises again till the obstruction on the chain passes
from the weight, when the latter, exerumg s weight equally
on both ends of the chain, overcomes the weight of the syphon,
causing it to raise till the discharging end is again above the
water in the tank.  The syphon is prevented from raising too
high by an obstruction on the cham, which comes m contact
with the pulley over which the cham passes, just above the
syphon.  The dome of the gasometer is guided up and down
by a central rod extending from the frame above, down through
a tube in the gasometer dome ; the lower end of the rod 1s
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secured in a socket in the bottom of the gasometer.  The tube
through which the rad passes serves to prevent the escape of
gas from the gasometer, as its lower end reaches into the
water in the gasometer sufliciently to pievent this, the tube
also serving to hold the dome in position.  Experience has
shown this to be the simplest and bhest method of guiding the
dome without c¢ffecting the pressure of gas in the gasoneter or
the steadiness of the lights in the slightest degree. .

The desirability of some simple means for preventing the
accumulation of more gas in the machine, from any reason
whatever, than it can safely contain, and which will prevent the
oressure of the gas from increasing its normal condition, is
conceded not only to be a distinct advantage to the machine
iself, but an absolute necessity,  This feature of an acetylene
gas wachine is like the safety valve on a steam boiler; st is
placed there, not for the purpose of using it. but to prevent
an accident by interference with the working of the machine,
cither by design or otherwise.  To accomplish this desirable
object, a large tube, six or cight inches, is connected to the
dome of the gasometer and reaches down to within a few inches
of the bottom of the dome, passing up through the bottom of
the gasomcter, and slightly above the water therein, and within
the tube referred to is an overflow pipe, the outer end of which
can be carried without the building if desired.  In operation,
should the dome of the gasometer ascend sufficiently to cause
the suspended tube to be raised out of the water in the gaso-
nieter, the gas would pass within said tube, where it would
enter the overflow pipe, and be carried to the outside of the
building. When the gasometer dome agrin descends the tube
enters the water, inclosing within it the overflow pipe, which
prevents any further escape of gas. It will therefore be
readily scen that a simple and sure means is provided for the
protection of the machine, and the prevention of the escape ol
gas within the building. It will also be readily understood that
this arrangement doces not operate by friction, or in any way
vary the pressure of gas.

An appreciable improvement, has, it is claimed, been made
in the construction of the gasometer. By reference to the en-
graving it will be seen that the upper part of the gencerator
slides within the lower part, double walls in the lower parnt
being provided for, the space between thic two walls into wiich
the upper part of the generator slides is filled with a ligud,
which provides an effective seal to prevent the escape of gas.
\Vithin the generator is a round table, which turns on a shaft
that extends through a liquid seal to the top of the generator.
This table has a rim around it, several inches deep: wathin the
table is sccured four cells, separated from cach other abomt
half an inch, the space between them and within the rim of the
table being filled with an inexpensive liquid, whose presence
does not cause moisture, hence no gas is generated.  Suspended
from the top of the generator, at a position just above one ol
the cells, is a tube. open at both ends and shghtly larger than
the cells, in the table.  The top of this tube is closed by a
liquid sealing cover, which enters double walls.  In the top ot
the gencrator bencath the dischargmmg end of thy syphon, 1s
seen the funucl-shaped opening, into which water passes, to
rcach the carbide, which is placed in cans, and set within the
cells on the table.  To operate the generator, the top is pressed
down as iar as it will go. This causces the tube connected
with the generator to surround one of the cells which is directly
beneath it.  The tube entering the liquid surrounding the
cell, completely isolates the cell from the remainder of the
generator. The cover over the top of the tube, now being
removed, the can within the cell and containing the spent car-
bide, is cxposed, the escape of gas from the generator being
prevented by the lower end of the tube being immersed in the
liquid in the table. To replenish the supply of carbide, the
can containing the spent carbide is removed, and a fresh can
sct within the cell.  The cover is then replaced and the catch
which held the top down, relcased, when the top of the gener-
ator raises of itsclf by the pressure of the gas in the gasometer.
which passes into the gencrator, as it; top continucs to raise,
this gas having originally passed from the generator to the
gasomcter when the top of the former was pressed down and
the gasometer dome rose to accommodate it.  When it is neces-
sary to replenish another cell, the table is turned by grasping a
wheel on the top of the gencrator, and giving it a quarter turn,
its corrcct position being indicated by a rib on the Lase of the
table cngaging in a slot on the bearing, on which the table
turns. It will thus be seen that the spent carbide can be re-

moved and the supply replenished while the machine is 1 oper-
ation without the escape of gas and without sotling the ‘hands,
the whole operation requiring less than two minutes’ time.

As the odor from acetylene gas is decidedly objectionable,
it will thus be scen what desirable features this apparatus con-
tains, in not permitting the cscape of gas at any time, withmn
the house or other building within which it 1s kept. The ex-
haustion of¢the cells is indicated by an electric bell connected
by wires 10 the gasometer, and loctted any deswrable place
within the building.  When the alarm is given it 1s only neces-
sary to turn the wheel on the top of the generator one-quarter
of a revolution.  This turns the table in a like manner, and
places a fresh cell of carbide bencath the water feed.  The
operation requires but a moment’s time,

From this extended description it must not be nferred
that the machine is complicated, having respect to what the
machine accomplishes. It is quite the reverse.  The machine
here illustrated is capable of sustaining from fifty to a hundred
lights. A machine suitable for lighting residences where bat
ten to twelve lights are required is made in a modified form,
the gasometer and generator being constructed togetier, so that
listle space is occupied.  Arrangements for the manufacture
and sale of this invention will be made at once.  ‘LThose in-
terested in acetylenc gas lighting may communicate with
Messrs. Kerr & Fry, of Niagara Falls, Canada, who at present
control the patents.

SIR SANFORD FLEMING.

Sanford Fleming, K.C.M.G., LL.D,, C.E.. Ottawa, is the most
prominent and original of Canadian civil engineers. He was bern at
Kirkealdy, Fifeshire, Scotland, Janvary 7th, 1827. He received bis
carly education near his birthplace, and came to Canada at the age of
eighteen. He was on the engineering staff of the Northern Railway
from 1852-1863, the latter half of service being as chief engincer. 1n
1863 he was sent as delegate to the Imperial Government in reference
to a railway from the Provinces of Canada to British Columbia He
was appointed in 1863 by Governments of Canada, New Brunswick
and Nova Scotia, and by the Imperial Government, chief engineer of
the Intercolonial Railway. In 1871 he was made engineer-in-chief of
the Canada Pacific Railway. When the construction of the C.P.R.
was well advanced, political questions arose, and in 1850 he resigned—
and though he was not thercafter concerned in the construction of the
work, no one has sought to take away from him the reputation of the
pioneer engineer of Canada, and the country's benefactor. On his
retirement in 1880, he was clected Chancellor of Queen's University,
re-clected 1883, 1886, 1889 and 1892. In 188: he received the honorary
degree of LL.D., from St. Andrew's University, Scotland. 1In 1881 he
went as delegate from the Canadian Institute and Meteorological
Socicty to the International Geographical Congress, at Venice, and in
1884 he -was appointed delcgate of Great Britain to represent the
Dominion at the International Prime Meridian Conference at \Wash.
ington. Mr. Fleming was engincer of the Hoosac tunnel, the greatest
achievement of its kind at the time of its construction. Mr. Fleming
has been a contributor to various scientific ard other publications,
and has been a mover in the ** time reform ** and Pacific cable move.
ments.  Mr. Fleming married in 1855 Miss Hall, daughter of Sheriff
Hall, Peterboro’, Ont.  On the cccasion of the Queen's Diamond
Jubilee, no honors were more worthily bestowed than that of knight-
hood conferred on Sir Sanford Flemiog.
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THE NEW TMETVAL TARIFF.*

The following is the new Canadian tariff, as now ofhctally
proclaimed, affecting the iron and other metal trades, and m-
cluding building material ;

EARTHENWARE, CEMENTS, SLATE AND STONEWARE,

Builling brick, paving Lrick, stove linings, and fire brick,
n.es, and manufactures of clay or cement, n.o.p.,“20 per cent.
ad valorem.

Earthenware and stoneware, viz.: demijohuns, churns or
crocks, 30 per cent. ad valorem.

Drain tiles, not glazed, 20 per cent, ad valorem.

Drain pipes, sewer pipes, chimney linings, or vents, clum-
ney tops and inverted blocks, glazed or unglazed, and earthen-
ware tiles, 35 per cent. ad valorem.

China and porcelain ware, also carthenware and stone-
ware, brown or colored and Rockingham ware, white gramte
or iron stoneware, “ec.c.” or cream-colored ware, decorated,
printed or sponged, and all carthenware, n.e.s, 30 per cent.
ad valorem.

Baths, tubs and washsstands of carthenware, stone, cement,
or clay, or of other material, n.o.p., 30 per cent. ad valoretn.

Cement, Portland and hydraulic or water lime, in bags,
barrels or casks, the weight of the package to be included in
weight for duty, 12% cents, per one hundred pounds.

Plaster of Paris, or gypswm, gromnd, not calcined, 15 per
cent. ad valorem.

Plaster of Paris, or gypsum, calcined or manufactured, the
weight of the package to be included in the weight for duty,
12% cents per one hundred pounds.

Lithographic stones, not engraved, 20 per cent, ad valorent.

Grindstones, not mounted, and not less than 36 inches n
diameter, 15 per cent. ad valorem.

Grindstones, n.e.s., 25 per cent. ad valorem.

Flagstones, sandstone and all building stone, not ham-
mered or chiselled ; and marble and granite, rough, not ham-
mered or chiselled, 15 per cent. ad valorem.

Marble and graunite, sawn only ; fizgstone and all other
building stone, dressed ; and paving blocks of stone, 20 per
cent. ad valorem,

Marble and granite, n.c.s,, and all manufactures of marble
or granite, n.0.p., 35 per cent. ad valorem.

Manufactures of stone n.o.p., 35 per cent. ad valorem.

Roofing slate, 25 per cent. ad valorem ; provided that the
duty shall not exceed 75 cents per square.

Slate mantels and other manufactures of slate, n.cs., 30 per
cent. ad valorem.

Slate pencils and school writing slates, 25 per cent. ad
valorem,

Mosaic flooring of any material, 30 per cent. ad valorem.

METALS AND MANUFACTURES OF

Iron or steel scrap, wrought, being waste or refuse, in-
cluding punchings, cuttings of clippings of tron or steel
plates or sheets having been in actual use; crop ends of tin
plate bars, or of blooms, or of 1ails, the same not having been
in actual use, one dollar per ton.

Nothing shall be deemed scrap iron or scrap steel except
waste or refuse iron or steel fit only to be re-manufactured in
rolling mills.

Iron in pigs, iron kentledge, and cast scrap iron, two dol-
lars and fifty cents per ton.

Ferro-silicon, ferro-manganese, and spiegelcisen, 5 per cent.
ad valorem,

Iron or steel ingots, cogged ingots, blooms, slabs, billcts,
puddled bars and loops or other forms, n.o.p., less fimshed than
iron or steel bars, but more advanced than pig iron, except
castings, two dollars per ton.

Rolled iron or steel angles, tees, beams, chanuels, girders
and other rolled shapes or sections, weighing less than 35
pounds per lineal yard, not punched, drilled or further manu-
factured than rolled, n.o.p., seven dollars per ton,

Rolled iron or steel angles, tees, beams, channcls, joists,
girders, zces, stars, or other rolled shapes, or trough, bridge,
building or structural rolled scctions or shapes, not punched,

* The expression ** gauge,” when applied to metal shects or plates or to wire,
means the thickuess as determined by Stubb’s standard gauge; the expression “in
diameter,” when applicd to tubing, incans the actual Inslde diameter; the cxpres-
sion * sheet,” when applicd to metals, means a sheetor plate not exceedlng three.
sixteenths of an inch in thickness: the expression * plate,” when appiled to
metals, mcans a plate er sheet more than three-sixteenths of an inch in thickness

drilled or further manufactured than rolled, n.e.s., and flat eye-
bar blanks not punched or drilled, 10 per cent. ad valorem.

Bar iron or steel, rolled, whether in coils, rods, bars or
bundles, comprising rounds, ovals and squares, and flats ; and
rolled shapes, n.o.p.; and rolled iron or steel hoop, band, scroll
or strip, cight inches or less in width, number cighteen gauge
aud thicker, n.e.s., seven dollars per ton.

Universal mill or rolled edge bridge plates of steel when im-
ported by manufacturers of bridges, 10 per cent. ad valorem.

Rolled iron or steel plates not less than thirty inches in
width, and not Jess than one-quarter of an inch in thickness,
n.o.p., 10 per cent. ad valoremt,

Rolled iron or steel sheets or plates, sheared or unsaeared,
and skelp iron or stcel, sheared or rolled in grooves, n.c.s.,
seven dollars per ton.

Skelp iron or steel, sheared or rollea in grooves, when
imported by manufacturers of wrought iron or steel pipe for
use only in the manufacture of wrought iron or steel pipe in
their own factorics, § per cent, ad valorem,

Rolled iron or steel sheets number seventeen gauge, and
thinner, n.o.p.; Canada plates; Russia iron ; flat galvanized
iron or steel sheets, terne plate, and rolled sheets of iron or
steel coated with zing, spelter or other metal, of all widths or
thickness, n.o.p., and rolled iron or steel hoops, band, scroll or
strip, thinner than nuniber cighteen gauge, n.es, § per cent.
ad valorem,

Chrome steel, 15 per cent. ad valorem.

Steel, in bars, bands, hoops, scroll or strips, sicets or
plates, of any size, thickness or width, when of greater than
two and onc-half cents per pound, n.0.p., 5 per cent, ad valorem,

Swedish rolled iron and Swedish rolled steel nail rods
under half an inch in diameter for the manufacture of horse-
shoe nails, 15 per cent. ad valorem,

Iron aud steel railway bars or rails of any form, punched
or not, n.e.s., for railways, which term for the purpose of tius
item shall include all kinds of railways, strcet railways and
tramways, cven although they are used for private purposes
only, and even although they are not used or intended to be
used in connection with the business of common carrying of
goods or passengers, 30 per cent ad valorem.

Railway fish plates and tic platcs, cight dollars per ton.

Switches, frogs, crossings and interscctions for railways,
30 per cent, ad valorem.

Locomotives for railways, n.e.s,, 35 per cent. ad valorem.

Iron or steel bridges, or parts thercof 3 wron or steel struc-
tural work, columns, shapes or sections, drilled, pupched or
in any further stage of manufacture than as rolled or cast,
n.c.s.,, 35 per cent. ad valorem.

Forgings of iron or steel of whatever shape or size or in
whatever stage of manufacture, n.e.s.; and steel shafting turned,
compressed, or polished ; hammered iron or steel bars or
shapes, n.o.p., 30 per cent. ad valorem,

Iron or stecl castings, in the rough, n.es, 25 per cent, ad
valgrem.

Stove plates, stoves of all kinds, for oil, gas, coal or wood,
or parts thercof, and sad or smoothing, hatters’ and tailors’
irons, plated wholly or in part, or not, 25 per cent. ad valorem.

Spring axles, axle bars, n.e.s., and uxle blanks, and parts
thereof, of iron or steel, for railway or tramway, or other
vehicles, 35 per cent. ad valorem.

Cart-or wagon skeins or boxes, 30 per cent. ad valorem,

Cast iron pipe of wvery description, cight dollars per ton.

Wrought iron or steel boiler tubes, n.c.s., mncluding tHues
and corrugated tubes for marine boilers, 5 per cent. ad valorem.

Tubes of rolled steel, scamless, not joined or welded, not
more than one and onc-half inch in diameter ; and seamless
steel tubes for bicycles, 10 per cent, ad valorem.

Wrought iron or stecl tubing, plain or galvanized, thrcaded
and coupled or not, over two inches in diameter, n.c.s.,
15 per cent, ad valorem.

Wrought iron or steel tubing, plain or galvanized, threaded
and coupled or not, two inches or less in diameter, n.c.s., 35
per cent. ad valorem,

Other iron or steel pipe or tubing, plain or galvamized,
riveted, corrugated or otherwise specially manufactured, no.p.,
30 per cent. ad valorem.

Iron or steel fittings for iron or steel pipe, of every de-
scription, and chilled iron or steel rolls, 30 per cent. ad valorem.

Iron or steel cut-mils or spikes (ordinary builders’) ; and
railroad spikes, onc-half of one cent per pound.
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Wrought and pressed n'uls and spikes, trunk, clout,
coopers’, cigar box, llungariah, horse- -shoes, and other nails,
n.c.s., horse, mule and ox shoes, 30 per cemt. ad valorem.

Wire nails of all kinds, n.o.p., three-filths of one cent per
pound.

Composition nails and spikes and sheathing nails, 15 par
cent, ad valorem.

Iron or steel shoe tacks, and ordinary cut tacks, leatiered
or not, brads, sprigs and shoe mails, doubie pointed tacks, and
other tacks of iron and steel, no.p., 35 per cent. ad valorem.

Screws, commonly called “ wood screws,” of iron or steel,
brass or other metals, incinding lag or condl screws, plated or
not, and machine or other screws, n.o.p., 35 per cent, ad val-
orem,

Coil chain, coil chain links, and chain shackles, of iron or
steel, five-sixteenths of an inch in diameter and over, § per
cent. ad valorem,

Barbed wire, and galvanized wire for fencing, numbers nine,
twelve and thirteen gauge, 15 per cent. ad valorem, until 1st
January, 1808 ; thereafter frec.

Buckthorn strip fencing, woven wire fencing, and wire
fencing, of iron or steel, n.es., 15 per cent. ad valorem.

Wire, single or several, covered with cotton, linen, silk.
rubber or other material, including cable so covered, n.c.s.. 3o
per cent. ad valorem.

Brass wire, plain, 10 per cent. ad valorem.

Copper wire, plain, tinned or plated, 15 per
valorem.

Wire cloth, or woven wire of brass or copper. 23 per cent.
ad valorem.

Wire of all metals and kinds, n.o.p., 20 per
valorem.

Wire rope. stranded or twisted wire, clothes line, picture or
other wire, and wire cable, n.c.s., 25 per cent. ad valorem.

Wire cloth or wove wire, and wire netting, of iron or
steel, 30 per cent. ad valorem.

Needles, of any material or kind, and pins manufactured
from wire of any metal, n.o.n.. 30 per cent. ad valorem.

Lead, old, scrap. pig and block, 15 per cent. ad valorem.

Lead, in bars, and in sheets. 25 per cent. ad valoren.

Lead pipe, lead shot and lead bullets, 33 per cent. ad
valorem.

Lead, manunfactures of, nop., 30 per cent. ad valorem.

Brass and copper nails, tacks, rivets and burrs or washers:
bells and gongs. u.c.s.. and all manufactures of brass or cop-
per, n.o.p., 30 per cent. ad valorem.

Zinc, manufactures of, n.0.p.. 25 per cent. ad valorem.

Nickel anodes, 10 per cent. ad valorem.

Iron or steel nuts, washers, rivets, and bolts, with or with-
out threads, and nut, bolt and hinge blanks, and T and stran
hinges of all kinds. n.c.s.. three-quarters of one cent per pound
and 235 per cent. ad valorem.

Builders', cabinet-makers’. upholsterers’, harness-makers',
saddlers’s and carriage hardware, including butt-hinges. locks.
curry-combs or curry-cards, horse-boots, Farness and saddlery.
n.e.s.. 30 per cemt. ad valorem.

Skates of all kinds, roller or other. and parts thereof, 33
per cent. ad valorem.

Gas mecters. 335 per cent. ad valorem.

Safes, doors for safes and vaults ; scales, balances, weizh-
ing beams. and strength testing machines of all kinds, 30 per
cent. ad valorem.

Carvers, knives and forks of steel, butcher and table steels,
oyster, bread, kitchen, cooks’. butcher, shoe, farrier, putty,
hacking and glaziers' knives. cigar knives, spatulas or palette
knives, razors, crasers or office knives, pen. pocket. pruning.
sportsmen's or hunters’ knives, manicure files, scissors, trim-
mers : barbers'. tailors’, and lamp shears, horse and toilet clip-
pers, and all like cutlery, plated or not, n.o.p. When any ol
the above articles are imported in cases or cabinets. the casss
or cabinets shall be dutiable at the samc rate as their con-
tents—30 per cent. ad valorem.

Knifc blades or blanks, and table forks of iron or steel in
the rough, not handled. filed. ground or othcrwxsc manufac-
turced, 10 per cent. ad valorem.

Celluloid, moulded into sizes for handles of knives and
forks, not bored nor otherwise manufactured ; also. moulded
celluloid balls and cylinders. coated with tin-foil or not, but not
finished or further manufactured. and celluloid lamp shade
blanks. 10 per cent. ad valorem.
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Bird, parrot, squirrel and rat cages, of wire, and metal
parts thereof, 35 per cent. ad valorem.

Files and rasps, n.c.s., 30 per cent, ad valorem.

Adzes, cleavers, hatchcts, saws, wedges ~'edges, ham-
mers, crow-bars, cant-dogs and track tools; - s, mattocks,
and cyes or poles for the samc: anvils, v'<es; and tools, of all
kinds, for hand or for machine use, including shoemakers’ and
tinsmiths" tools or bench machines, n.o.p., 30 per ceat ad val-
orem,

Axes, scythes, sickles or reaping hooks, hay or straw
knives, edging knives, hoes, rakes, pronged forks, snaths, farm.
road or ficld rollers, post-hole diggers, and other agricultural
implements, n.e.s.,, 25 per cent. ad valorem.

Shovels and spades, iron or steel, n.e.s.; shovel aud spade
blanks, and iron or steel cut to shape for the same ; and lawn
mowers, 35 per cent. ad valorem.

Britannia metal, nickel silver, Nevada and German silver,
manufactures of, nc. plated, and manufactures of aluminum,
n.o.p. 25 per cent. ad valorem,

Sterling or other silverware, nickel-plated ware, gilt or
clectro-plated ware, wholly or in part, of all kinds, n.c.s., 30
per cent. ad valosem.

Telephone and telegraph instruments, electric and galvanic
batteries. clectric motars, dynamos, gencrators, sockets, insu-
lators of all kinds ; and eclectric apparatus, n.c.s., 25 per cent.
ad valorem.

Eisctric light carbons and carbon points, of all kinds,
n.c.s.. 35 per cent. ad valorem.

Carbons over six inches in circumference, 15 per cent, ad
valorem.

Lamps, side-lights and hcad-lights, lanterns, chandeliers.
gas, coal or other oil fixtures and eclectric light fixtures, or
metal parts thereof, including lava or other tips, burners, col-
lars, galleries, shades and shade-holders, 30 per cent. ad val-
orem,

Lamp springs, and glass bulbs for electric lights, 10 per
cent. ad valorem,

Babbitt metal, type metal, phosphor tin and phosphor bronze
in blocks, bars. plates, sheets and wire, 10 per cent, ad valorem.

Type for printing, including chases. quoins and slugs, of
all kinds, 20 per cent. ad valorem.

Plates engraved on wood, steel, or other metal, and trans-
fers taken from the same. including engravers’ plates of steel.
polished. engraved or for engraving thereupon, 20 per cent. ad
valorem.

Stercotypes. clectrotypes, and celluloids for almanacs, cal-
endars, illustrated pamphlets, newspaper advertisements or en-
gravings, and all other like work for commercial, trade or
other purposcs, ne.s.. and matrices or copper shells for the
same, one and onc-half cent. per square inch,

Stercotypes, clectrotypes and celluloids of newspaper col-
umns, and bases for the same. composed wholly or partially of
metal or celluloid, onc-fourth of one cent per squarce inch.

And matrices or copper shells for the same. onc and one-
half cents per squarce inch.

Clothes wringers for domcstic use, and parts thcrcof 335
per cent. ad valorem.

Buckles of iron. steel, brass ar copper. of all kinds, n.op..
(not being jewellery). 30 per cent. ad valorem.

Guns, rifles. including air guns and air rifles, not being
toys. muskets, cannons, pistols. revolvers. or other fircarms :
cartridge cases. cartridges, primers, percussion caps. wads. or
other ammunition, n.o.p.: bavonets. swords. fencing foi's and
masks ;: gun or pistol covers or cases, game bags. loading tools
and cartridge belts, of any material, 30 per cent. ad valorem.

Agate, aranite or enamelled iron or steel hollow-ware, 35
per cent. ad valorem.

Enamelled iron or steel ware, n.c.s.: iron or steel hollow-
ware, plain black. tinned or coated: and nickel and aluminum
kitchen or houschold hollow-ware, n.e.s.. 30 per cent. ad val-
orem.

Tinware, plain, japanned. or lithographed. and all manufac-
tures of tin. n.c.s., and manufactures of galvanized sheet iron
or of galvanized sheet steel. n.o.p.. 25 per cent. ad valorem.

Signs, of any matcrial. framed or not ; and letters of any
material for signs or similar use, 30 per cent. ad valorem.

Fire engines and fire extinguishing machines. including
sprinklers for fire protection. 35 per cent. ad valorem.

Brass pumps of all kinds, and garden or lawn sprinklers,
30 per cent. ad valorem.
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Printing presses, printing machines, lithographic presses
and type-making accessories therefor ; folding machines, book-
binders’ book-binding, ruling, embossing  and paper cutting
machines, and parts theveof, 10 per cent, ad valorem.

Sewing machines, and parts thercof, 3o per  cent. ad
valorem,

Steam engines, boilers, ore crushers and rock crushers,
stamp mills, Cormsh and belted rolls, rock drills, air compres-
sors, cranes, derrichs, percussion coal cutters, pumps, n.c.s.,
windmills, horse-powers, portable engines, threshers  separa-
tors, fodder or iced cutters, potato diggers, grain crushers,
fanning mills, hay tedders, farm wagons, slot machies and
type-writers, and all sachinery composed wholly or in part
of won or steel, no.p.. 25 per cent, ad valorem.

Machine card clothing, 25 per cent. ad valorem.

Mould boards or shaves, or plough plates, land sides, and
other plates for agricultural jimplements, when cut to shape
from rolled plates of steel, but not moulded, punched, pohished
or otherwise manufactured, 5 per ceat. ad valorem.

Mowing machines, harvesters, scli-binding  or  without
binders, binding attachments, :capers, cultivators, ploughs,
harrows, horse-rakes, sced drlls, maunre spreaders,  weeders,
and malleable sprocket or link belting chiun for binders, 20
per cent. ad valorem.

Trawls, trawhmg spoons, By hooks, sinkers, swivels, and
sportsmen’s islung bt and fich hooks, a.cs. 30 per cent. ad
valorem,

Patterns of brass, steel, or other metals (not being models),
30 per cent. ad valorem,

Manuiactures, articles or wares not specally enumerated
or provided for, compaosed wholly or in part of ron or steel,
and whether wholly or partly manufactured, 30 per cent. ad
valorem,

VEHICLES,

Freight wagons, drays, sleighs, and smmilar vehicles, 23
per cent. ad valorem,

Buggies, carringes, pleasure carts and  similar  vehicles,
nes, including cutters, children’s carriages and sleds, and fin-
ished parts thereof, n.oop., 35 per cent. ad valoreny

Railway cars (or other cars), wheel-batrows, trucks, road
or railway scrapers and hand-carts, 30 per cent. ad valurem,

Bicyeles and tricycles, 30 per cent. ad yvalorem.

MINERALS.

Asbestos in any form other than crude, and all manufac-
tures thereod. 25 per cent. ad valorem.

Plumbago. not ground or otherwise nmanufactured, 10 per
cent, ad valorem,

Plumbago, ground. and manufactures of, n.e.s.. and foundry
facings of all kinds, 235 per cent. ad valorem.

SUXNDRIES,

Ships and other vessels, built in any foreign country, whe-
ther steam or sailing vessels, on application for Canadian regis-
ter, on the fair market value of the hull, rigging. machinery
and all appurtenances 1 on the hull, rigging and all appurten-
ances, except the machinery, 10 per cent. ad valorem ; on the
boilers, steam engimes and other machmery 235 per cent. ad
valorem.

Canocs, skiffs, or open pleasure sail-boats, of any matenial,
25 per cent. ad valorem.

Canvas, and sail twine of hemp und flax, when to be used
ior boats' and ships’ sails, 5 per cent. ad valorem.

Blasting and mining powder, two cents per pound.

Cannon, musket, rifle, gun and sporting powder and canis-
ter powder, three cents per pound.

Nitro-glycerine, giant powder, nitro and other cxplosives,
three cents per pound.

Glycerine. when imported by manuiacturers of explosives,
for usc in the manufacture thercof in their own factories, 10
per cent, ad valorem.

Torpedocs, fircerackers, and fireworks of all kinds, 25 per
cent. ad valorem,

Fertilizers, compounded or manufactured, 10 per cent. ad
valorem,

Photographic dry plates, 30 per cent. ad valorem.

Emery wheels, and manufacturcs of emery, 25 per cent. ad
valorem.

Among the free goods are the following items :

Anchors for vessels.

Blast furnace slag.

Brass and copper, old and scrap, or in blocks ; and brass
or copper in bolts, bars and rods in coil or otherwise, not less
than six feet in length, manufactured, and brass or copper in
strips, sheets or plates, not polished, plamshed or coated, and
brass or capper tubing, m lengths of not less than six feet, and
not polished, bent or otherwise manufactured, and copper
ingots or pigs.

Britanma metal i pigs, blocks or bars.

Burr-stones, in blocks, rough or unmanufactured, not
bound up or prepared for binding into mill-stones.

Emery in bulk, crushed or ground.

Felt, adhesive, for sheathing vessels,

Fire bricks, for use in processes of manufacture, or for
manufacturing purposes.

Hoop iron not exceeding 3-8 inch in width and bemng 23
gauge and thinner, used for the manufacture of tubular nuts,

Ingot moulds; iron, sand or globules, or iron shot and dry
putty for polishing glass or granite.

Iron or steel masts, or parts thercof, and iron or stee!
beams, angles. sheets; plates, knees, and cable chain for wooden,
iron, steel or composite ships and vessels ; and iron, steel or
bross manufactures which at the time of their importation are
of a class or kind not manufactured in Canada, when imported
for use in the construction or cquipment of ships or vessels.,

Locomative and car wheel tires of steel in the rough,

Machinery imported exclusively for mining, smelting and
reducing, viz.:—Cdal cutting machines, except percussion coal
cutters, coal heading machines, coal augers and rotary coal
drills. core drills, miners’ safety lamps, coal washing tnachinery,
coke-making machinery. ore-drying machinery, ore-roasting ma-
chinery, clectric or magnetic machines for separating or con-
centrating iron ores, blast furnace water jackets, converters for
metallurgical processes in iron or copper,  briquette making
machines, ball and rock cmery grinding machines, copper plates,
plated or not. machinery for extraction of precious metals by
the chlorination or cyanide processes, monitors, giant and cle-
vators for hydraulic mining, amalgam safes, automatic ore sam-
plers, automatic f{eeders, jigs. classifiers. scparators, retorts,
buddles, vanners, mercury pumps, pyrometers, bullion furnaces.
amalgam cleaners. gold mining slime tables, blast furnace blow-
ing engines, wrought iron tubing, butt or lap welded, threaded
or coupled or not, not less than 2% inches diameter, when im-
ported for use exclusively in mining, smelting, reducing or
refining.

Nickel : and ores of metal of all kinds 1 and silex or crys-
tallized quartz.

Rolled round wire rods in the coil, of iron or steel, not over
three-cighths of an inch in diamcter, when imported by wire
manufacturers for use in making wire in the coil, in thair own
factorics.

Scrap iron and scrap steel, old and fit only to be re-manu-
factured, being part of or recovered from any vessel wrecked
in waters subject to the jurisdiction of Canada.

Silver, nickel and German, in ingots, blocks, bars, strips,
sheets, or plates, unmanufactured,

Steel rails, weighing not less than 43 pounds per lineal
yard, fo- use only in the tracks of a vailway which is employed
in the common carrving of goods and passengers, and is oper-
ated by steam motive power only : provided that this item shall
not extend to rails for tracks of a railway which is used for
privite purposes only, nor shall this item extend to rails for
use in the tracks of any clectric railway, street ralway, or
tramway.

Steel bowls for cream scparators, and cream separators,

Steel saws and straw cutters cut to shape, but not further
manufactured.

Crucible sheet steel, cleven to sixteen gauge, two and one-
half to cighteen inches wide, for the manufacture of mower and
reaper knives, when imported by the manufacturers thercof for
use for such purpose in their own factorics.

Steel of number twenty gauge and thinner, but not thin-
ner than number thirty gauge, for the manufacture of corset
steels, clock springs and shoc shanks, when imported by the
manufacturers of such articles for exclusive use in the manu-
facturc thercof in their own factorics.

Flat stecl wire, of number sixteen gauge or thiancr, when
imported by the manufacturers of crinoline or corset wire and
dress stays. for use in the manufacture of such articles in their
own factorics.

Steel valued at two and one-hali cents per pound and up-
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wards, when imported by the manufacturers of skates, for use
exclusively in the manufacture thercof in their own factorics.

Steel, under one-half inch in diameter, or under one-halt
inch square, when imported by the manufacturers of cutlery, or
of knobs, or of locks, for us¢ exclusively in the manufacture ot
such articles in their own factories.

Steel of number twelve gauge and thinner, but not thinner
than pumber thirty gauge, for the manufacture of .buckle
clasps, bed fasts, furriture casters, and ice creepers, when im-
ported by the manufacturers of such articles, for use exclusively
in the manufacture thereof in their own factories.

Steel of number twenty-four and seventeen gauge, in sheets
sixty-three inches long, and from cighteen inches to thirty-two
inches wide, when imported by the marafacturers of tubular
bow sockets for use in the manufacture of such articles in their
own factories.

Steel for the manufacture of bicycle chain, when imported
by the manufacturers of bicyele chain for use in the manufac-
ture thereof in their own factories.

Steel for the manufacture of files, augers, auger bits, ham-
mers, axes, hatchets, scythes, reaping hooks, hoes, hand-rakes,
hay-rakes, hay or straw knives, windmilis and agricultural or
harvesting forks when imported by the manufacturers of such
or any of such articles for use exclusively in the manutacture
therecof in their own factorics.

Steel springs for the manufacture of surgical trusses, when
imported by the manufacturers for use exclusively 1 the manu-
facture thercof in their own factorics,

Flat spring stecl, stecl billets and steel axle bars, when im-
ported by manufacturers of carnage springs and carriage axles
for use exclusively in the manufacture of springs and axles for
carringes or vehicles other than railway or tramway, in their
own factorics.

Spiral spring steel for spiral springs for railways, when -
ported by the manufacturers of railway springs for use ex-
clusively in the manufacture of railway spiral springs n their
own factorics.

Steel strip and flat steel wire when imported into Canada by
manufacturers of buckthorn and plain strip fencing, for use in the
manufacture of such articles in their own factories; and barbed
fencing wire of iron or steel after January 1st, 1898.

Galvanized iron or steel wire number nine, twelve, and
thirteen gauge, after January 1st, 1808

Stercotypes, clectrotypes and celluloids of newspaper col-
wmns in any language other than French and English, and of
books, and bases and matrices and copper shells for the same,
whether composed wholly or in part of metal or celluloid.

Surgical and dental instruments (not being furniture) and
surgical ncedles, after January 1st, 1808.

Tagging metal, plain, japanned, or coated, in coils, not
over onc and a half inch in width, when imported by manu-
facturers of shoe and corset laces for use in their factorices.

Tin, in blocks, pigs, bars and sheets, tin plates, tin crystals,
tin strip waste, and tin foil, tea lead.

Tubes, rolled iron not welded or joined, under one and one-
half inch in diametcr, angle iron, nine and ten gauge, not over
onc and onec-half inch wide, iron tubing lacquered or brass
covered, not over one and onc-half inch in diameter, all of
which are to be cut to lengths for the manufacture of bed-
steads, and to be used for no other purpose, and brass trim-
mings for bedsteads, when imported by or for manufacturers of
iron or brass bedsteads to be used for such purposes only in
their own factories, until such time as any of the said articles
arc manufactured in Canada.

Wire, crucible cast steel.

Wire, rigging for ship and vessels.

Wire, of brass, zinc, iron or steel, screwed or twisted, or
flattened or corrugated, for use in conncction with nailing
machines for the manufacture of boots and shoes, when im-
ported by manufacturers of boots and shoes, to Le used for
such purposes only in their own factorics. )

Steel wire, Bessemer soft drawn spring, of numbers ten,
twelve and thirteen gauge, respectively, and homo steel spring
wire of numbers cleven and twelve gauge, respectively, when
imported by manufacturers of wire matresses, to be used in
their own factories in the manufacture of such articles.

Yellow metal, in bolts, bars and for sheathing.

Zinc spelter and zinc in blocks, pigs, sheets and plates ;
scamless drawn tubing.

THE NIAGARA ARCH BRIDQE.

The Niagara River is now spanned by three bridges, cach of which
was at the time of its erection a landmark in the engineering world, not
only by reason of its vast proportions, but on account of those natural
featutes which make the Niagara Gorge one of the world's wonders.
These bridges represent distinct types of structure, the suspension, the
cantilever, and the arch. The construction of an arch of such propor-
tions nevér was attempted belore. .

The bridge which the arch has replaced was completed in 1855,
the first train passing over it on March 8th of that year. Seven years
were consumed in its construction. The original bridge had wooden
trusses suspended on stone towers. In 1880 the suspended structure
was changed to stecl, and in 1886 the stone towers were replaced by
towers of steel, both changes being made without any cessation of train
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NEW NIAGAULA ARCH BRIDGE.

traffic. The bridge had a span of 821 feet from centre to centre of the
towers, and was suspended on four wire cables 104{ inches in diameter,
which carried a single track railway above and a carriage way on the
lower deck. The engineer who designed and superintended the changes
in the bridge was 1., L. Buck, of New York, who also prepared the
plans for the new structure.

The new arch has a span of 550 feet between the end piers,and a
trussed span at each end 115 feet long connects the arch with the bluff
The total length of the bridge with its approaches is 1,100 feet, and
the centre of the urch 226 feet above the water. The steel ribs or
main arches are four feet deep and three feet wide.

The bridge has two floors. On the upper floor there are two rail-
way tracks, and on the lower floor a central carriageway, a double
trolley track and sidewalks on each side. ‘The width on top 1s 30 feet.
The lower floor is 57 feet wide. The arch will support on each upper
track at the same time two locomotives of the heaviest kind, followed
by trains weighing 3.500 pounds to the squarc foot of bridge, and in
addition a load of 3,000 per square foot on the lower floor. Seven
million pounds of steel have been used in the building of this wonder-
ful arch.

*On the United States side of the river the bed plates of the arch
rest on masoary built on the limestone rock, but on the Canadian side
it was found necessary to build a foundation of concrete on which the
masonry rests. The abutments are built about half way up the slope
on each side. The stone for the abutment on the Canadian side was

;
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NEW NIAGARA ARCH BRIDGE —~ UNDER CONSTRUCTION.

brought from the Quecenston quarries. The bridge end of the shore
span is hinged to the arch, and the shore end rests on expansion rollers
on heavy masonry abutments. During construction the arch was sup-
ported as it was built out by a chain of vast strength made fast to a
huge anchor sunk in solid masonry.

The test of the bridge was made July 29th, and R. S. Buck, the
enginecr in charge, said that * the test was very satisfactory in every
respect. The weight which was placed on the bridge was about 2,600
tons, and is in excess of any that the bridge will be required to stand.
The deflection was about an inch, which shows that the bridge is one
of the strongest of its kind ever constructed. The test was in every )
way satisfactory to the bridge companies, the engineers, the Grand
Trunk Railway, and the Pennsylvania Steel Company.” This was
endorsed by L. L. Buck, the designing and chief engincer. Among
the officials present at the test were : Joseph Hobson, Montreal, chief



enginesr of the Grand Trunk Railway, G:orge L. Burrows, Saginaw,
Mich,, president of the Niagara FFalls International Bridge Company ;
T. R. Merratt, St. Catharines, president, sccretary and treasurer of the
Niagara Falls Suspension Bridge Company, of Canada, these two
companics being owners of the new bridge ; I. L. Buck, of New York,
the designing engineer, who had charge of the test; R. S. Budk, resi-
dont engincer, who supervised the construction of the bridge .} B.
Frame, Harrisburg, P'a, superintendent of the Pennsylvania Steel
Compny; Thomas R. Reynolds, the superintendent of the bridge
companies; and Ross Mackenzie, Toronto

The formal opening of the bridge will not take place for a month
or so, when 1t is hoped that Sir Charles Rivers Wilson, president of
the G.'T.R, will be able to be preseat.

BRITISH YUKON MINING REGIONS.

A SKETCH OF THE GREAT CANADIAN ELDORADO OF THE NORTIL,

Although the fabuleus finds of gold in the placer diggings
of the strecams and rivers tributary to the Canadian Yukon have
only now begun to send a wave of excitement over the civi-
lized world. the cxistence of rich gold finds there is not a dis-
covery of to-day. For sixteen years or more gold has been
mined along the Yukon and its teibwtaries, and, winle the prin.
cipal mining camps i the carly days were in the American
territory of Alaska, as long ago as 1887 we have official reports
of extensive placer mines on the Canadian side, in which cven
then 300 miners were at work,  The first official investigation
of that region was undertaken by direction of the late Hon.
Thos. White, then Minister of the Intcrior, who sent an ex-
ploring cxpedition, under Dr. G. M. Dawson and Wm, Ogilvie,
the former one of the ablest geologists, and the latter one of
the most skilful and couragcous surveyors ever cmployed by the
Dominion Government. and the value of whose technical skill
is heightened so much by modesty and integrity,

Their explorations laid a healthy foundation for the develop-
ments which have since taken place in the Canadian Yukon
region.  As long ago as 1840 Compbell was comnussioned by
Sir George Simpson. of the Hudcon Bay Co., to explore the
Upper Liard. e traversed a part of the Pelly River Valley,
and seven years later Fort Yukon, at the mouth of the VPor-
cupine River, was cstablished by the Hudson Bay Co., under
A. H. Murray.  In 1848 Campbell erected Fort Sclkirk, wiich.
however, was plundercd by the Indians in 1852, and is now m
ruins.  In 1860 the Hudson Bay officers were expelled from
Fort Yukon, which was found to be in American territory, and
moved their trading post to Kampart House, but in 1890 1t
was found that this also was a few miles within the United States
territory, and they were compelled to sinft twenty miles up the
Porcupine River. For many years, dating from 1873, private
trading was carried on, chicfly by two traders named Harper
and McQuestion, who had a partnership for some years.  Har-
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FORTY MILE CAMP.— FROM A PHOTOGRAI'N.

per is now at Fort Sclkitk, and McQuestion is employed by the
Alaska Commercial Co., at Circle City. For some ycars the
trading by corporations in Alaskan territory has been largely a
monopoly possessed by the Alaska Commercial Co., who may
be called the Hudson Bay Company of the U.S.  But in 1892
a Chicago corporation, known as the Nerth American ‘I'rans-
portation and Trading Company, started a line of steamers
trading to Alaska. From dealing in furs and other northern
produce, these and private corporations have become large car-
riers of passengers and freight for the mining regions. And
so rapidly have devclopments taken place that transportation
by rail from British Columbia and the North-West “Territories,
and even from Ontario via Hudson Bay, west across the AMec-
Kenzie basin to Yukon, are now problems that require carly
solution in the handling of traffic.

In 1804 the Canadian Mounted Police appeared on the
scene of the placer diggings of the Upper Yukon, and cstab-

THE CANADIAN ENGINEER

lished a post at Fort Cudahy, at the conflucnce of the Forty Mile
Creek and Yukon River, under Inspectors Constantine and
Strickland. By this date it was estimated that one thousand
men were employed in mining there, and that ‘e miners had
taken out $300.000 Irom the Forty Mile Creeck. At that time
it appeared that the finds were chiclly in streams having their
sources in United States territory, but as prospecting proceeded
farther up the Yukon and tributary streams it was found that
still richer diggings were found in the beds of rivers and streawms
wholly within Caunadian territory. The inspectors estimated
‘bat there were 1,400 milcs of streams in this district, in all of
which gold could bLe found in paying quantitics, and an old
Swedish miner, who had been in California and British Colum-
bia in the days of placer digging, said to onc of the Govern-
ment officials : I never saw a country wlicre there was so
much gold, and <o evenly distributed.”  This remark was
made in 1887, One stream after another was prospected, and
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FRONT OF NORTH-WEST MOUNTED POLICE POST—* WOOD-FATIGUE ™
DAY—WINTER SCENE—YUKON.
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as fresh miners came in the area of discovery widened till

creeks and streams almiest by the score could be mapped out.
\When the cenormous finds on the Klondike and Eldorado
Creck became noised abroad these streams, nearly all of which
would yicld a good return for the miners’ labor, were deserted
until Dawson City, the centre of distribution of supplies for the
Klondike, was estimated to have a population of from three to
four thousand miners at the beginning of this year.

No doubt many of the stories of big finds are exaggerated,
but we have before us a varicty of evidence sufficient to shou
that, making due allowance for these exaggerations, the placer
gold mines of the Klondike and other strecams of the Cana-
dian Yukon arc the richest ever discovered in the world, and
if this unprecedented richness cxists in these alluvial deposits
the quartz rock from which these golden grains have been
washed must be equally unprecedented. The sources from
which these river washings have come have naturally not yct
attracted the miners in this inhospitable clime. For while
such astonishing results can be obtzined by simply washing the
river sand with primitive appliances, they have not seen the
necessity of attempting to bring up machinery for quartz nmun-
ing. where transportation and living are so enormously high.

It should be mentioned, however, that the official reports
of Dr. Dawson and Mr. Ogitvie show the existence of at least
the beginnings of these gold-bearing quartz beds. In June.
186, they found samples of quartz in a hill called Cone Hill,
in the valley of the Forty Mile River, which assayed better
than the celebrated Tret dwell mine on the coast of Alaska, and
the whole hill appeared to contain gold. A ledge of quartz
was afterwards discovered on Twelve Mile Creek (the Chan-
dindu), which appeared to be richer even than that of Cone
Hilt,

The question next in tmportance to that of the gold itself
is the amount and convenicnce of fuel supply, and it scems a
providential combination of the bounties of nature that the
coal scams have been discovered which show beyond question
that cxtensive iniacs of coal exist in the very midst of this
wonderful gold mining tract.  In fact the Canadian Yukon is
another Transvaal, only on a still vaster scale.  In the Trans-
vaal the large deposits of coal that were found within con-
venient aistance by rail of the Witwaters Rand field maae that
country what it is to-day. In 1887 Johannesburg was a Boer
farm. Now it is a city of over 70,000 inhabitants, and the
mines are cquipped with the most scientific machinery known in
the history of mining. The climate of the Yukon district may
prevent its development from running on parallel lines with the

o
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Transvaal, but there scems to be bt litde doubt that it will
be the source of even greater wealth. Coal has been found
on the Lewes River, above Five Finger Rapids.  On Coal
Creck, five miles helow Forty Mile Creck, it has been dis-
covered in ledges five to seven feet thick, and on Twelve Mile
Creek there are also extensive deposits, as well as on the
Chandindu River.

R

The Klondike is variously recorded on maps and charts
as Thron-diuck, Throndik, Chandik, Tondak, Klondik, and
Klondike. The first spelling is considered by Mr. Ogilvie to
be the correct one.  One authority gives * plenty of fish ™ as
the meaning of the word, and another gives * reindeer,” and
it is put on some charts as the Dcer or Reindeer River.  The
word Klondike seemns likely, however, to come into genceral use.
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In January, this year, still further deposits of coal were
found in the upper reaches of the Klondike. It appears to be
nearly all lignite coal of a good quality, and at the present date
there appears to be little doubt that the quantity is sufficient to
supply cheap fuel for a large population, not only for manu-
facturing and mining, but for domestic use.

The other minerals discovered and reported on officially
are galena, in combination with gold, asbestos and copper, speci-
mens of native copper having been brought in by Indians dur-
ing, the past year. \What other minerals may be found only
time and the perseverance of the prospectors in those regions

can determine, T 35T

It would be impossible to give a correct estimate of the amount
of gold already taken out of the Klondike. The table made
of the finds made by miners returning on a single small steamer,
the “P. W. Weare,” showed that cight of these passengers
brought down a total of $460,000, and other passengers had
amounts varying from $10,000 to $30,000. Some of these pas-
sengers, however, refused to disclose the amount of their finds.
The captain of another steamer, the * Portland,” estimated the
amount of gold brought down on his ship at $1,000,000. ‘I'hesc
and other boats returned from Alaska all within the month of
July, and the total amount brought down this scason has been
calculated at from $2,000,000 to $5,000,000. It is on record that
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one man obtained from one pan of dirt $204, {rom another
$212, and from a third $216, these being the three biggest pans
awthentically repotted.  Two miiners working on claums of
their own cleaned up $6,000 from a sigle day’s washing.,  In
Bonanza Creck vans have varied from $1 to $12 per pan, but
this means from $1,000 to $12,000 per day by sliicing,  Mr.
Qgilvie estitnates the average in that creck at $5 to §7 per pan,
and a5 this bed is 30 feet deep and 500 feet long, this means at
the lower calculation, 4,000,000 m one creck. Mreo Oulvie
says there are here at least 13 miles of rich dirt.

Assuming corresponding riches in the other streams, a faint
idea may be gathered of the value of gold stored in this part
of Canada,

This  wealth, almost  surpassing  any story n  the
world’s library of fiction, is not to he got without ctfort,
and it would be unwise to conceal the difficulties or to under-
estimate the sell-sacrifice required of adventurers in these parts,
The winter lasts nearly uine months of the year, and i mid-
winter during the Iast two years Mr, Ogilvie has recorded tem-
peratures as low as 68 deg. below zero.  In the Canadian ter-
ritory, however, the atmosphiere is dey by reason of its wiland
situation, an‘ the winters are more tolerable here than along the

AN ENGINEER.

other grasses can be introduced and acclimatized, Mr, Qgilvie
estimates that there are about 360 square miles of arable land
in the region he explored, but a good deal of this is not rich.
1t is therefore hardly likely that the farm lands of this region
can do more than supplement the importations of {ood stuffs
that would have to be brought from Eastern Canada, DBut
given plenty of gold. railway transportation will in the future
carry comfort to the imbabitants of the Yukon to the great
advantage of every other part of Canada. While the products
of the soil ate a question of the future, miners can count on 2
considerable amount of fish and wild game.  Cariboo are to be
found on the uplands, and though moose have been killed off
from the immediate vicinity of the miners, they are more plenti-
ful in the inland districts. The grizzly, brown, black and silver-
tipped bears are more or less plentiful, though not to be had
without a spice of danger.  The Arctic bear, which mysteri-
ously swarms in countless numbers every seven years, and
then, after two or three ycears, as mysteriously disappears, is a
welcome source of food in its plentiful years,  The mountain
shieep and mountain goat, similar to those in British Columbia,
are plentiful in the moumtains,  Of fur-bearing game there is
the grey, black, and red foxes, the marten, the lynx and a few

FORTY MILE" TOWN.

Amcrican coast in the same Iatitudes. By dressing warmly in
closcly-woven woolen garments (but preferably in fur gar-
ments, after the Laplander style), many miners pass the winter
in tolerable comfort, if not in positive enjoyment.  While in
the short stmuner the thermometer sometimes dips to the freecz-
ing point, or cven below, the tamperature frequently runs up to
100 deg. in the shade.  This may scem surprising to inhabit-
ants of lower province latitudes, but it must be remembered
that in the latitude of between €o and 63 (in which is enclosed
the rivers and streamns under present consideration), there is
continuous daylight from the middic of Junc 10 the middle of
Augusgt, and cven longer as you approach the Arctic circle.
The illustrations shown in conncction with this sketch, taken
as they are from photographs, show a greater profusion of
vegetation than one would expect, and it is a fact that vege-
tables such as onions and turnips have been grown within the
Tast two or three vears, and no doubt other vegetables and
plants ¢an be grown when the peculiantics of the chimate are
better undesstood  Two or three kinds of mative grasses,
which afford food for cattle, are to be found in some of the
nunicrous valleys extending along these rivers : and doubtless

otter.  Bird liic is not so plentiful.  The whitc-headed cagle,
the raven. the magpic, the plarmigan, wild geese and ducks,
loons, and a bird like our Eastern chicadee, but larger, arc the
principal wild berds.  Of these the plarmigan, geese and ducks
arc the most plentiful.  The fish of the rivers and small lakes
arc the salmon and lake trout, and a species of Arctic trout.

The timber of this district is chicfly poplar, sprucc and pinc.
It is of a stunted growth in the neighborhood of the present
tnining camp, but in other parts grows very well. -+ Even along
somec of the mining streams poplar is found cight or ten inclhics
in diameter, especially round I.ake Labarge.

There arc two main routes at present to the Yukon., Onc
is from the mouth of the Yukon, in American territory, up the
Yukon to its tributarics. Another is by the Lynn channel,
from which three different passages Icad to the mincs—the
Chilcoot and the Taiya mountain passes, and another is by
the samc channecl, through an casier pass, called the White Fass,
and named after the Iate Hon. Thomas White. The old Yukon
route is the longest, and, as the river is swiit and has many
windings and is open for navigation-only about three months
in the year, it is manifest that a milway from British-Columbia
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or by Hudson Bay, across the continent, must be the route of
the near future.  Mr. Ogilvie estimates the rate of discharge
of the Yukon River at about 300,000 cubic feet of water per
seccond.  This is about onc-third of the discharge of the St.
Lawrence, but greater than the discharge of the Mississipm,
and four times that of the Ottawa.  The Yukon is navigable
for about 2,300 miles, but in many places is shallow, and has
to be navigated by flat-bottomed boats, especially built for thes
work. A new fleet of 10 or 15 of these boats is now being
built by the British Yukon Company for service on the Cana-
dian Yukon, connecting the mining camps with the different
mountain passes over Rritish Columbia, a distance of 620 nules.
Some will also ply on the lower Yukon.  The miner is aided
over these passes by dog-sleds and the uncertain help of Indiass.
But appliances are now being brought in to surmotnt the most
difficult parts. and the next improvement will be the railway.
Already the British Yukon Company coutcmplate a parrow-
gange railway oser the White Pass, during the coming spring,
and the C.P.R. contemplates making a connection with the
Yukon from Edmonton. A line of about 30 miles from Ed-

monton would reach Athubasca Landing, from which a water

Meantitne only active, healthy men should undertake this
journey, and ample provision should be made in the way of
supplies and food.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the metal imports from
Great Britain for June, 1896 and 1897, and the six months ending
June, 1896 and 1897 :

A .
Month of june, “Six mionths end-
ing June,

’ 1896. 1897. 1890. 1897,
Hardware and cutlery ........ £4.618 £6,283 f3zn1 f31.930
Pig iron .c.eieecieiiiniecses. 2,086 1,847 9,866 2,365
Bar,etc. cociieriiiiiiiieen. 2,202 8o3 b.501 5,013
Railroad coeveevies cinvees 25437 —— 47.475 20,250
Hoops. sheets, etc coovvviieas 4,446 6,245 16,142 22,690
Galvanized sheets ............ 7,682 3.377 23.854 19.375
Tin plates  ..cieiaceiiiais 11435 7.981  67.554 88.953
Cast, wrought, etc.,iron ...... 4.535 2,360 26.103  17.334
Old (for re-manufacture) ...... 5805 925 8.920 1,497
Steel ciiiiiiiiiiieniiiansass 7,680 4.958 41407  23.433
Lead ciieeievetnarooscenncaas 2,113 2,806 7.556 7:26,
Tin, unwrought c.coeeeinennn. 640 909 7714 9.83_‘
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route wounld be open via Athabasza River and Lake, Great Slave
Lake and River, and the McKenzie River. to Port McPherson.
This would make the distance from Edmonton to Port Mc-
Pherson (which is quite ncar to the Klondike divide) 1,800 miles,
as against a total of 4.300 miles from Scattle 10 the mouth of
the Yukon, and up that river throngh Amcrican territory. A
mil route by the White Pass presents fewer engincering diffi-
cultics than was at first imaginad, and it would be available all
the year round, as against three months by the Yukon route.
An Amecrican and Canadian Customs port of cntry has been
cstablished at Dyea, within Canadian territory, and this step
may be accepted as an admission of the independence of the
Lynn Channel route. The question of the main boundasy
along the British Columbia coust being yct undefined, the Do-
minion Government is taking steps to conscrve the public
interests by regulations providing for the reservation of alter-
nate claims, and for the payment of royalties on the claims
alrcady allotted. But judging by the reports of the influx of
miners from all quarters, it would be well for the Government
to increase the detachment of the Mounted Police sent up to
maintain order, this dectachment at present numbcering 8o.

—Commenting on the treatment which the city engineer of Tor-
onto, E. H. Keating, reccives at the hands of the city council, the
Toronto Evening News says in a receat editorial : ** The attack upon
the Engineer’s department, by the aldermen, is not 2 new thing in the
City of Toronto. As far back as the memory of the oldest inhabitant
can go, the Engineer has been treated as good game for designing
members of the council to go after when they.think their interests
demand an exhibition of cconomy. It isso easy for a contractor like
Ald. Gowanlock to criticise an official, and it is such a popular pro-
ceeding with a certain section of the clectorate, that there need be
littie wonder at the frequency of the attacks. The same applies 10
other al.dermen. It was not otherwise twenty-five years ago, when
\Valter Shanly was city engineer. The interference and scaseless eriti-
cism of thealdermen drove him out of the city's employ. He told his

committee candidly that he would not be directed by a parcel of
ignorant men as to how he should carry out his work, and semt in his
resignation. Mr., Jennings’ experience was almost identical with that
of Mr. Shanly. He rcfused to accept the dictation of men who kaew
no more about engineering than a monkey does abont algebra, and the
consequence was be had to resign.  The aldermen of the City of Tor-
onto worried Charles Sproatt into his grave. They loaded him with
work that would have kept four men busy, and when anythiog went
wr%r]xg he was made the scapegoat for the meddling members who were
to blame.”
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CORRECTIONS.

In the account of the manufacture of carborundam which ap-
peared in last issue, ** sugar’® was given as one of the ingredicnts,
It should have been **coke.” A slight error also appeared in the
description of the London and North-Western Railway, in which the
distance between London and Liverpool was given as 100}{ miles. It
should have been 2003{ miles.

FIRES OF THE MONTH.

July 16th.—Royal Pulp and Paper Company’s new mill, pulp mill
and blacksmith's shop, East Angus, Que. Loss, $150,000.—— July
13th—Anderson’s  planing mill, Sudbury, Ont. Loss, $7,500.
—July 19th—The McKay Milling Company's flour mills
Ottawa, Ont,, damaged to the amount of $17.000.— -
July 22—C. ¥ Langevin & Co.'s saw mill, grist mill and woolen mill,
Acton Vale, Que. Total loss.——July 25—T. Bunn's foundcy ina.
chine shop, Cayuga, Ont. Loss, $2,000.——]July 25th—]. Henley's
saw mill, St. Gabriel, Que. Totol loss.—July 25th—Toronto Brass
Co., Toronto; damage amounting to $z.50u.——July 25th—Eastern
Abattoir, Montreal. Loss, $100,000.—- July 27th—C.P.R. car shops
at Carleton Place, Ont.; damages amounted to $2,000.—July 28th
—Standard Oil Co.'s warehouse, Winnipeg. Loss, $25,000.

ining

Tue Echo Mining Company, in Slocan, will build a tramway to
$andon, and erect concentrators.

Ax inveator has recently communicated to the Ontario Bureau of
Mines a new method of reducing nickel ores without roasting them.
The department will investigate this process.

Tug Lucky Jim Gold Mining Co., Sandon, B.C., has ordered from
the Jenckes Machine Co., Sherbrooke, Que., through its Rossland
branch, the iron work for one three-wheel tramway.

THE Citizens' Coal Co., Sudbury, Ont., has decided to get ma.
chinery to sink a shaft. At 8o feet they struck four feet of muneral.
Furnace tests are said to show good burning quahties.

Pror. Goobwis, of the Kingston School of Mines, has recently
set up an exhibit of minerals, at Rat Portage, Ont., which will be of
much interest and value to everyone there interested in mineral de-
velopment.

Tue Colonna Gold Mimag Co., Rossland, B.C., is putting in an
air pipe line to conuect its two properties. This has been bought
through the Rossland branch of the Jeackes Machine Company, Sher-
brooke, Que.

Tue Dardanelles Mining Co , at Kalso, B.C., has placed an order
with the Rossland, B C., branch of the Jenckes Machine Co., of Sher-
brooke, Que., for a complete mining plant for operating its propertics
in that district.

ALexaspeg McCov, Sault Ste Marie, Ont . has discovered gold
in the vicinity of Michipicotten river, north of the famous island of
Michipicotten, where considerable mining for ccpper was done by H
R. Fletcber fifty-two years ago.

A CHARTER has becn granted to Hon. Geo Cox, Wm Mackenzie,
G H. Bertram, J. S Playfair, A. Horton, A Cox, A. Angstrom, M.E.,
S. C. Smokeand J. H Bertram, Toronto, as the Mines Investment As-
sociation of Ontario, Ltd., to do a general mining business.

Tue erection of the Fraser & Chalmers® mill at the Saw Bill miae
was done ander the direction of S. B. Schrontz, onc of Fraser &
Chalmers’ men, who has, it is said, superintended the coastruction of
some of the biggest plants on the continent.

Tue gold excitement on the Saskatchewan river, N.W.T,, still
continues. This spring a large number of new dredges werc con-
structed, and several work at night by electric light. Claims are
staked out along both sides of the river for a distance of 2 hundred
miles.

Tue Elgin Vield Oil and Gas Company, who have been bonag for
oil and gas in Dunwich township, near Tyrconnell, Ont., have struck
an jmmense flow of gas at a depth of 130 fect. The gas was found in
atwenty-foot bed of gravel just above the rock, and there was no water
with the gas. .

Tue Philadelphia capitalists, Stevenson & Son, who own the
Highlander minc at Aiasworth, B.C,, have arrived with the machiaery
for putting in the tramway and conceptrator. The tram will ron from
the Highlander to the lake, and it is expected that the concentrator
will be running by the end of August

atters.

Tue Jenckes Machine Co., Sherbrooke, Que., shipped to the
American Asbestic Co.. Danville, Que., recently, one of thelr 20-drill
air compressors, together with three high speed crushing rolls and two
picking tables, being a plant required by the Asbasstic Co. in connec-
tion with the extension of its operations,

Tue calcining and refining furnaces of the Hall Mines smelter at
Nelson, B.C., not long ago turned out the first copper produced in
British Columbia. It carries 97 per cent. of copper, silver and gold,
which is as fine as it can bemade in furnaces of this nature. The value
carried to the tonis $530, including about $50 :n gold.

Tue Jenckes Machine Co., Sherbrooke, Que.. has just completed
for the Sultana mine at Rat Portage, Ont., one 30-stamp mill, with six
vanners, pne t50 h.p. Corliss engine, with complete cquipment of
boilers, compressor and hoisting plant. This is sai to be the Jargest
and most complete plant of this kinlin the Lake of the Woods dis-
trict.

‘Tur Ibex mine has let a-contract for packing 500 tonsof ore. Foss
& MacDonnell have a contract to build a tramway, which will be
6,000 feet long. Fifty men are now at work on it, and will have it
completed by October. The Canadian Pacihc Railway surveyors are
locating a wagon road from Three Forks to McGuigan and Bear Lake,
a distance of five to six miles.

Tue Hiawatha mine is on Clear Water Lake in the Saw Bill
country, and it has four veins from 2 to § feet wide, and assaying from
$7 to $17 to the ton in gold. Vein No. 1 has been uncovered for 116
feet, No. 2 for 400, No. 3 for 630 and No. 4 for 250 feet. Seven test
pits from 6 to 15 feet in depth have been sunk with, it is said,
encouraging results, and a shaft is bzing put down on vein No. 2.

Tue directors of the Culumet and Hecla Mining Company paid
an "extra' dividend of $5 per share, July 7th, to stockholders of
record June rith. The last previous dividend was $5, and was paid
April 23rd  The total payments thus far this calendar year have
been $30 per share, as against $25 for the corresponding period last
year The two declarations call for $1,000,000, and bring the com-
pany’s aggregate dividend disbursements up to $49.850,000.

Tne Commander Mining and Smelting Co. wrote to the Canadian
Rand Drill Co , Sherbrooke, Que , a short timeago as follows . ** Gentle-
men - We have rua 550 feet, 5 x 7 foot tunnel, in the hard rock of this
camp in the past 7 months, with one of your 23§ Seuggar drills and
compressors, at an expense for duplicate parts and repairs on the
above drill of only $34 65, which expense includes two throttle handles
and rubber buffers Yours truly, ] Houcurox, Supt. Commander
Mining and Smeclting Co."”

We are in receipt of the Directory of Mines for May, 1897, pub-
lished by tbe Mining Record, Victoria, B C. The biok contains a
complete synopsis of the mining laws of British Columbia, with amend-
ments passed at the late session of the legislature, compiled by Archer
Martin, barrister-at-law, Victoria, B.C. In addition to the above,
much useful information relating ¢ the mines and mining generally
isincluded. Those wishing to know the state of the mining laws as
they stand to-day should procure a copy of the work.

PerroLEUM has long been known te existin the Gaspe peninsula
of Quebez, and several years agv « c2zupany known as the Petroleum
Oil Trust was formed to search. Oil of a light green shade, of finc
quality, like thatof Pennsylvania, was found in several places, but not
in paying quantities. At last, alter several years and much moncy
spent in prospecting, oil has been struck in lot yoin the township of
Galt. The day after the strike was made (220d of july) a ten barrel
tank was made and filled in two and a half minutes, or at the rate of
over 5,000 barrelsa day. There is great excitement among the people
in the parisbes of Galt and Baillairge.

Nova Scoria gold miniog shows much xctivity and bright pros-
pects.  About the middle of last month, Dr. Joho H. McKay and Geo,
V. Stuart returaed from Sherbrooke. Goldeaville and Wine Harbor,
and teported developments on the Napier property at \Wine Harbor
most encouraging. A trial lot of rock from one lead gave 17 dwt. per
ton. Goldenville is now = busy mining camp, besides the Bluenose
and New Glasgow Co.’s producing regualarly their large bricks. Geo.
Hirschficld bas recently leased from Mr, Stoart a small area, from
which he took, for the month of Juae, 228 ouncer of gold, netting him
a profit of $3,000.

V. G. Mivrtea. professor of geologyat the Kingston Schootl of Min-
ing, isnow employed by the Government in making a geclogical ex-
ploration of the castern counties of the province, doing for that sec.
tion practically the same work that Dr. Colcmaa is doing in the west.
The special service in which he isengaged is the examination of known
deposits of corundum, with a view to studying the geological relations
of this viluable minecral. L. will also explore for gold and other ores,
=ad will send in a report of his work to the Bareau of Mines. The
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couaties over which his investigations will range are Peterborough,
Hastings, Addington, and Frontenac, particularly in the northern por-
tions, which are mineral-bearing.

Tue Le Roi Company paid two dividends of $25,000 each, in
July, making $475,000 paid in dividends by the company. Tlo the
disappointment of British Columbia people, the company has located
its smelter at Northport, on the American side. A correspondent says
the ¢ purchase of the Pilot Bay smelter, by the Grant and Omaha
Company, is confirmed, and is regarded as a proof that had the Le Roi
- people really desired to locate their redaction works in Canada, they

could have done so with advantage in the end. The various state-
ments made by the company, from time to time, are regarded as so
many pretexts to avoid the export duty later on. The precedent isnot
likely to be followed.” ¢

AN importaat syndicate in London, England, has acquired 108,000
acres of mining lands on the north shore of Lake Superior, including
the Silver Islet mine, and has begun exploratory work, with a view to
testing the value of the property. The Silver Islet Mining Company
has for a number of years past owned some very extensive properties
on the north shore of Lake Superior, comprising 108,000 acres, which
extend from Pigeon River to the “ Sn0.” These lands, amongst which
was the celebrated Silver Islet mine, were obtained from the Montreal
Mining Company, which latter had conducted exploratory work on
them about the year 1885-6. When operations on Silver Islet mine
suspended, silver to the value of over $3 ooo,000 had been taken out of
the mine.

A piscovery of fabulously rich milling ore has been reported on
the northern shore of the Guif of Georgia, B.C., 140 miles from Van-
couver. Every piece of rock taken out of the vein, which is said to be

_ ten feet wide, is ribbed around with coarse gold, which assays many
thousands of dollars to the ton, and the specimens are far richer than
any before seen in the province. Like all other rich strikes, this was
found by accident. Hundreds of prospectors have scoured the country
and the one who made the strike had given up the search. He was
digging a trench around his tent when he struck the gold seamed rock.
He was found a week later raving mad; the excitement caused by the
rich find had turned his head, and the only words he could say were :
I have found it.”” Very rich free milling finds have also been made
in Lillooet and Soquansht.

TuE report of the Dominion Coal Company, N.S., for the year
ending February 28th, 1897, shows that the net proceeds from coal
mined were $303,038 and transportation profits $286,263, a total of
$589,301. The payments were :—General expenses, $80,548 ; interest
and sinking fuods, $267,937; dividends $166,667; total, $515,152.
This leaves a surplus of $74,149, which added to the balance of $18,-
214 brought forward from the previous year, leaves a surplus of $92,-
362 carried forward to the current year. President Whitney's report
says: ‘ The output for 1896 was 1,169,785 tons. This is larger by
284,881 tons than for the previous year. During the latter part of the
year it was found desirable to erect a coal-washing plant. This was
proceeded with, and is now in operation. It has proved economical
and effective in increasing the market value of the smaller grades of
coal. The satisfactory results of last year's work were due largely to
our increased output and saving in cost of mining and transporting
the coal.”

B. E. WALKER, general manager of the Bank of Commerce, said
in a recent speech to the directors of the bank: * It is well to remem-
ber that if mining pays fair wages to those engaged in it, and a fair
dividend on the capital employed, that is all we have the right to expect.
The world is full of men looking for only fair wages and of capitalists
seeking only a fair dividend. It is also well to remember that mining
is a business requiring large capital, and apt to absorb the first earnings
as a further investment of capital before settling down to the payment
of steady dividends. It also requires, like any other manufacturing
venture, absolute knowledge of the business in all its details, if success
is to be confidently relied on. But like other manufacturing ventures,
if skill and capital are properly applied, the result will, in the majority
of cases, justify the venture. We hope, however, it will not be taken
amiss if we compare this kind of mining with much that is going on in
Canada at the present. Many of the ventures offered to the public do
not seem to be backed up by skill in the particular business of mining
and adequate capital, andin such ventures hundreds of people are risk-
ing sums, not large in themselves, perhaps, but of great consequence
to the owners, who in the majority of cases we fear mu:tlose. No one
really interested in the great future which mining doubtless bas in
Canada, will, we think, dispute the wisdom of such a note of warning
at the present time.”

Wwu. Buck, the well known stove manufacturer, of Brantford,
Ont., died very suddenly from heart disease, while attending a per-
formance of the Wild West Show recently.

j{ailwag j\/@’cers.

MoxcTon’s (N.B.) new railway station is to be buffed brick with
stone trimmings.

ExTENSIVE changes are being made in the C. P. R. shops, Granby,
Que., for the purpose of manufacturing cars.

T. PeGNEM, a sub-contractor for Foley Bros., on the Crow's Nest
Pass Railway, took a number of laborers out from Montreal.
PrEMIER GREENWAY states that he expacts to complete the con-

tract for the construction of the Winnipeg-Duluth Air line before the
end of August.

FoLey Bros.,, of St. Cloud, Minn., formerly of Almonte, Ont.,
have the contract for constructing 34 mil:s of the Crow's Nest Pass
Railway from Lethbridge.

THE minister of railways has given notice to the C. P. R. that the
arrangemeut by which it uses the Intercolonial from St. John, N B.,
to Halifax, N.S., will terminate in a year,

THE South-Eastern Valley Railway Company having obtained
leave from the Federal Government to cross the Vermont Central
Railway line near Ibervillle, Que., will commence their work of con-
struction.

THE erection of the new east end (Dalhouise Square) station and hotel
of the C.P.R. in Montreal is going on rapidly, and the contractors are
ahead of their time. The station will have eight tracks for passenger
trains and four for baggage and express work.

THE steamer ** Coban ’ is taking a load of material for the bridges
on the Newfoundland Railway, which is now nearing completion. As
soon as the road is finished the steamer * Jubilee ” will make regular
trips from the western terminus of the railway to Sydney, N.S. The
* Jubilee "’ is soon expected out from Scotland.

Tue Grand Trunk Railway work shops in Toronto are being re-
moved to London. In future the repairing of all heavy cars will be
done in the Forest City. There have been 120 men employed at the
shops in Toronto; 100 of these will be sent to London, while the others
will remain in Toronto to do small repairs.

MacKenzie & ManN, contractors for the Lake Dauphin Railway,
have been notified by Premier Greenway, of Manitoba, railway com-
missicner, to cease in their construction operations on the road, and
the workmen have been recalled. The intention was to construct the
additional 25 miles this summer, connecting the line with Lake Winni-
pegosis.

On the 1st June the Dominion Government ceased to operate the
Baie de Chaleurs Railway, which has been handed over to the Atlantic
and Lake Superior Railway Company. The rolling stock of the old
road is mostly under seizure, and the A. and L. S. Co. have to supply
rolling stock to keep it going The extension will be built when the
company can finance its bonds under the arrangement with the late
provincial Government.

ACCORDING to the Golden, B.C., Era, a recent washout on the C.P R.
swept away sixteen bridges and culverts, including the Kananaskis,
Devil's Head and Calgary bridges. The formation, it adds, was swept
out for about twelve miles, and fully 500 eastbound passengers were
detained at Banff, where they were cared for by the company. Can-
more was flooded, Calgary, too, and at Anthracite horses in McNeill's
mine were drowned and the mine filled.

Tue contract for building the East Richelieu Valley Railway,
running from the town of Iberville, Que., to Lacolle bridge, a distance
of 23 miles, as been awarded to ]J. L. Comte, of Montreal. The work
will be finished this fall. There are no bridges of importance on the
line, which has been subsidized by both the Quebec and Ottawa Gov-
ernments to the extent of $8,500 per mile. Philip Roy, advocate, of
Montreal, is the president of the company.

WaiLe at Golden, B.C., recently, General Manager Whyte, of the
C.P.R., stated that it had been found necessary for the better working
of the Rocky Mountain section between Golden and Laggan, to make
Golden the divisional point, and to establish workshops there. Con-
sequently, the workshops will have to be removed from Donald, part
going to Revelstoke, and the remainder to Golden. Car repairing
shops will also be built. It is understood the C.P.R. shops at Can-
more will be moved east to Calgary.

A Granp TRUNK special train with the passengers from the Boston
express, has made a remarkably fast run from Montreal to Sarnia. The
train was running to make the connection with-the Grand Trunk
Chicago express, and left Montreal at 12.50 midnight on the 16th ult.
Toronto was reached at g.osa.m. on Friday, and Sarnia tunnel at 12,48
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in the alternoon. The entire distance, 5034 miles, was covered in 11
hours and 58 minutes, the time between the two points being cut
down 2 hours 17 minutes.

A canLgcray from London states that the capital of $100,000 has
been subscribed for the Cassiar Railway, in the Cassiar district, in
northern B. C. The company are working under a provincial charter
which gives a lease of 700,0co acres of land, and rights to all minerals,
including gold and silver, found thercin. Parties connected with the
‘Fransvaal mining enterprises are behind the company, and it is ex-
pected it will lead to a large development of the rich Cassiar district,
lying as it does between the Kootenay and the Yukon gold fields on
the north.

C PR stock has advanced frem 46 in April to 723 at the end of
July, and no doubt it will go above this figure if the increused dividend,
which has been unofficially announced, is declared in October next. It
was in 1892 when the stock went to 9o, and the earnings were away up.
However, the returns are all right for the last six months. The net
increase in the receipts for the six months ending June 3oth reaches
$558 000 over the same period of last year, so that there can be
no difficulty about the increased dividend when the money is already
carned to pay it.

It is said that if the Klondike excitement continues the C.P.R.
will eatend the Calgary and Edmonton branch to Athabasca
Landing, thus reducing the land route from that point to Fort Mac-
kenzie near the mouth of the Mackenzie River, to one portage of less
thap twenty miles. It is stated that by a direct route from Edmonton
the Landing can bs reached by forty miles of track, but, as it s not
probable that the Saskatchewan can be crossed at Edmonton, the
impression is that from fifty to sixty miles of railway will have to be
built.

Tug contract for the Ouawa and New York Railway from Corn-
wall to Ottawa, about 52 miles, and the link on the American side of
the river, which, with the Northern New York Railway, already built,
will complete the connection with the Delaware and Hudson Com.
pany, has been let and work will begin as soon as the line is finally
located, Two partics of engineers have been at work from both ends
of the line and have nearly completed their survey. The contract calls
for the completion of the line between Cornwall and Ottawa within 9o
days-from the time of breaking the ground. The scheme includes 1he
bridges across the St. Lawrence from the main shore, a short distance
above the town of Cornwall, to Massena Point, New York State, cross-
ing the main line of the river to Cornwall Islaud. thence across the
south channel 10 the American shore.

Tite annual union meeting of the Brotherhood of Locomotive
Engineers of North America was held in Windsor, Ont., July r4th and
15th. The gathenng, which was held last ycar at Ottawa, is morcof a
social than of a business nature, but in spite of this fact there are
about 300 delcgates with their wives and daughters in attendance
from all parts of Canada and the Uniied States. Among the Canadian
delegates present are . Chas. Clarke, London ., [as. Duffy, St. Thomas :
W. H. Anderson, Moncton, N.B : ] Adams, London: Heary \Wheat-
ley, Montreal; Jas. Currie, Smith’s Falls; Thos. Maas, Hamilton ; C.
Lulunireve, Montreal, W. Newcomb, Hamilton. M. lenahan, Loa-
don; \V. Burnip, St. Thomas, ]. Neilson, Albzrt McGuire, Toronto ;
G A Kantley, Mandon, N.B.; R. G. Morris, Brockville; J. ¥. Drum-
mond, Palmerston : H. Stagg. Ottawa; Thos Bruce, Point Edward;
H Clendennen, Ottawa, P Eadrock, Stratford ; W. C. A lison, Lind-
say, W H. Pudisley, Brockville. W. Newcomb, Hamilton. The morn-
ing scssion, which was secret, was presided over by Grand Chicf
Arthur  The principal topic of discussion was one which f{or years has
engaged the attention of all classes of organized labor, namely, the
confedcration of raiiway labor organizations. The discussion of the
subject was spirited throughout, but 1t is unlerstood that ro definite
action was taken, At 11 o'clock acivic deputation, consisting of Mayor
Davisand Ald Byron, Bell, Connolly, Duck, and Caraey, arrived at
Laing's hall, where the sessions are being held, and preseated 1o Chief
Arthur an address of welcome. This was replied toin a {elicitous man*
nerby Mr. Arthur, who ina few well chosen remarks thanked the
deputation for its welcome. This ended the morning session, and alter
luncheon the ladies of the party were taken for a ride on the river.
Another secret session was held in the afternoon, the subject discussed
bzing on much the same lines as at the morning session. Inthe even-
ing the delegates were entertained at a conccest given in their honorat
the Opera tiouse. Among the speakers were Mayor Davis, Walliam
McGregor, M.P., and M. K. Cowan, M.P. for South Essex. The
morning’s scssion of the 15th brought the meeting to a close. The
only officers of the brotherhood in attendance are Chief Arthur and
Grand Sccretary \W. B. Preater, who is also treasurer of the Order.

9ersenal

Tue as.istant city engineer of Toronto, Charles E. Rust, has
been appointed on the council of the Canadian Society of Civil Engi-
neers, in place of the late Alan McDougall,

\Va, H. Derry, of Kingston, has been appointed chief engineer of
the Kingston Penitentiary in succession to James Devlin, recently dis-
missed in consequence of the disclosures of the parliamentary com.
mission. N

james Hergior, who has been for a number of years in the car
departmen®of the Grand Trunk at Toronto, has been transferred to
the office of Mr. Mc\Wood, superintendent of the car department in.
Montreal.

By an agreement made between the Quebec City Expasition Come
pany and the Provincial Government, the companv bas engaged to
erect its new buildings at Stadacona, and to contribute $6,00c0 to the
erection of an iron bridge across the St. Charles River, in place of the:
Bickell bridge.

Jous S. Deaxis has resigned his position as director of irrigation
surveys in the N.\V.T., and has accepted the office of director of
public works under the North-\West Government. He will take with
him S C. Wilson, who has b:en employed for some months in the
irrigation office at Calgary.

It is probable that in the retirement of P. S. Archibald, chief
engineer of 1.C.R, \W. B. Mackenzie, of Moncton, second in rank to
Mr Archibald, will bs promoted to the chiel engineership. Mr. Mac-
kenzie is a native of Barney's River, Pictou county, and an engineer of
high standing.—Halifax Chrouicle,

Pror. J. C K. Laflamme, rector of Laval University, Quebec,
left 1ast month for Russia, to attend the international convention of
geologists, at St. Petersburg.  Prof. Laflamme is not only an eminent
geologist, but is a man of varied sczientific attainments, and Canada
cannot be more ably represented than by him.

R O. King, B.A | Sc, of 503 Markham street, Toronto, lately re-
ferred to as having received the Whitney fellowship at Harvard Uni.
versity, has just received notice of the exceplional renewal of his
science research scholarship from the British Association for a third
term, which will.be taken at Harvard University. The financial value
of these awards for the coming term amounts to $1.050.

A joixT board of surveyors has been appointed by the Govern.-
ments of Canada, Ontario and Manitoba, to delimit the boundary be-
tween Manitoba and Ontario from the northwest angle of the Lake of
the Woods, north to English River. E. Stewart, Rat Portage, Ont.,
Government mining agent, represents the Dominion Government. B.
J. Saunders, C.E., Drockville represents the Onlario Government.
‘The survey is necessary at the present time owing to the numbcer of
mining claims bzing taken up in the vicinity of this territory.

Dasier Huxter, formerly of the firm of Inglis & Hunter, boiler.
makers, Toronto, died last month, after a protracted illness, at the age
of 57. He first settled in Campbellville, on coming to Canada from
Ireland, and afterwards moved to Guelph, where he became a member
of the firm of Inglis & Hunter. About fifteen years ago the firm came
to Toronto A few years ago Mr. Huater left this firm, and since then
has been connected with the Doty and Bertram companies.  He super-
intended the putting in of the machinery on the *Corona,** this being
the last contract which he managed. HHe leaves a widow and family

of eight children. s

Few railway officials in this country were more genuinely liked
than J ] Lannirg, late assistant gencral manager of the Grand Trunk,
and there was sincere grief when his death was announzed in Montreal
last month
issue of April, 1S94. at which time he was promoted from the position
of private secretary to the manager's assistant. He had enjoyed his
promotion but a short time when he was laid up with consumption.
from which he never recovered, though almost to the last he cherished
the hope of soon being * in hamess ** again. It would have been hard
to find an officer more faithful to his work than Mr. Lanning, whose
carecr ran through the regime of four general maragers. At the sug-
gestion of General Manager Hays, Mr. Lanning compiled, during his
hours of compulsory retirement, a history of the Grand Trunk system,
which will, no doubg, see the light in duo coarse, and prove interesting
reading.

Tue late A. L. Light, M.I.C.E., who died recently at Lac-a.la-
Croix, Que., in his early youth, was employed in the construction of
the Great Western Railway of Upper Canada. Subsequently he be-
came a2 member of the Institote of Civil Engineers of London, and

A bjographical sketch of Mr. Lanning appeared in our
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entered into partnership with Mr., afterwards Sir James Brunlees, the
celebrated Scotch engineer, who built the cantilever bridge over the
Firth of Forth. Mr. Light was employed by the New Brunswick
Government in building the European and South American Kailway
from Shadiac to St. John, by the Government of Canada in the con-
struction of the Intercolonial, and by the Government of Quebec in
completing the North Share Railway, now part of the Canadian Pacific.
His last engineering work was the Lake St. John Railway, of which
he was consulting engineer for many years. Mr. Light was very
highly esteemed in England and was selected by the late Duke of New-
castle as civil engineer in charge of the transportation of the troops to
Bic, at the time of the Trent affair in 1861. He was chosen by Peemicer
DeBoucherville, of Quebec, in 1877, to take charge of the railways in
Quebec province, and he haa resided in Quebec city ever since.

It is with feelings of the deepest regret that we refer to the death;
on July 20th,of F. B Robb, managerand sccretary-treasurer of the Robb
Enginesring Co., Limited, of Amherst, N.S., which took place while
he was bathing at Mclvor's Point, Fox Harbor. Mr. Robb was not
in particularly robust health at the time, and it is thought that 1he shock
of entering the cold water was so great as to produce heart failure.
From early in his life Mr. Robb had been connected with a successful
business and was a leading member of the community in which he
lived. In everything which concerned the public welfare and the
moral advancement of the citizens he took a deep interest. He was
chiefly insirumental in organizing the Boys’ Branch of the Y.M.C.A.,
and it was while taking part in the out-door life of this society that he
met his death. He was an active member of the Presbyterian church,
was an elder and taught the young men's Bible class in Sunday sci:ool.
Mr. Robb was an excellent musician, and when a leader was required
to take charge of a musical programme, he was willing to give histalents
to itsaid. He was active in the formation of the local bicycle club
and contributed Jargely to its funds.
Roads Committee of the Canadian Wheelmen's Association, and at
the time of his death was identified with many plans for the improve-
ment of the country roads. Thus at every point in which Mr. Robb
came in contact with the world his influence was felt for good, and no
one could be more m:sscd from h:s native cxty than he

l V l &TIRW’S

Tue Furness line steamer * Balumore Cny" was \\xcc\md in the
Straits of Belle Isle recently.

THE new steel barkt. ** Hillside,” owned by W. L. Lovitt, Yar-
mouth, N.S., recently arrived at that port.

Tue new Star line river boat, which has been in the process of
construction for several months at McGuiggan's ship yard, St. John,
N.B., wassuccessfully launched last month.

. Tug new D, A. R. steamer * Prince Edward," recently launched at
Hull, is 700 tons register, with twin screws. She cost'over $200,000,
and is to be a sister ship to the ** Prince Rupert.”

Tug incorporators of the Rainy Lake Navigation Co. are: Geo.
H. Bertram, Torunto; W. Ross, Rat Portage: G. A. Graham, A.
Thompson, D. C Graham and J. T. Horne, Fort Villiam. * Capital,
$150,000 chicf place of business, Rat Portage. Ont.

Ix commenting on the novel features of the yachting and fisheries
exhibition at the Imperial Institute, London, England, the Yachisman
says: * An oil launch, exhibited by Murray & Williams, of Montreal,
apart from the paiats of detail, which we must describe on-another oc-
casion, scems calculated, from the manter in which it is prepared for
exhibition, to teach even old stagers on this side a lesson or-two, and
should bring home the fact that white flannels are not so necessarily
entircly out of place on a small steam yacht as some would bave us

lectric ?l'ashes.

Tug officers of the West Kootenay Light and Power Co. are:
Oliver Durant, president; J. B. McArnhur, secretary; F. ' Paul,
treasurer.

\VATERLOO, ONT., is now lighted by electric light. The plant
supplicd Wm. Snider & Co. by the \V A. Johnson Co., Toronto, is
aﬁordmg every satisfaction.

Tue Brantford, Ont., Electric and Opcrating Company hau‘: been
awarded the contract for wiring and jnstalling an électric light in the
main building at ibe Asylum for the Blind, Brantford, by the Ontario
Department of Public Works.

He was a member of tlic Good.

Tz Royal Electric Co. have the contract for lighting the build-
ings and grounds of the Montreal Exhibition which is to be held from
19th to 28th Aug., and have a large number of men on the grounds.

Tue Bell Telephone Co. is building a new exchange in Sher.
brooke, Que. 1t is of pressed brick, with terra cotta facings, about
2Cx 45, and three stories high. It will be equipped with the most
modern’ switchboards and will be ready (or occupation about Decem-
ber next.

Tue Sherbrooke Street Railway Company has closed a contract
with the Jenckes Machine Company, Sherbrooke, Que, for a 45-inch
Crocker turbine, with tubing and wheel cases complete, horizontal set-
ting, for direct connection to generator, which is being furnished by
Jthe General Electric Company.

A coMpaNy is formed to build a telegraph line from Dyea to Daw-
son, Alaska, with a branch to juneau. It is the Alaska Telegraph
and Telephone Company. The directors are C. \W. Wright, Theo-
dore Richart, D. E. Bohenon, J.\V, Wright and J. F. Fassett. The
capitz'\l stock of the organization is $250,000, of which $100,000 has
been subscribed by the directors.

Tue town of Lachute Que., population about t,700,has an electric
light system, operated by Simpson & Boyd, under the superintendence
of Henri Tessier. They have a 30-h.p. water power and run 350 incan-
descent lights. Houses are lighted at 13 cents per light per night.
The consumer pays for installation, and may find his own lamps if he
chooses. Accounts are payable monthly.

A St. Catnarines despatch of July gth says: * The well-known
car manufacturers, Patterson- & Corbin, have been in an exceedingly
unfortunate position lately. Their shep has been closed for a few
weeks, and a Hamilton bailiff is in charge. Yesterday afternoon the
place was to have been put up at auction to satisly a claim, but Bailiff
Bogyle stepped in on the behall of Collector McGibbon, and the sale
was put of[."

Tug Montreal Belt Line, the new electric railway, has been
formally opencd by a band concert, pic.nic and fireworks at Bout de
I'Isle, a village at the foot of Montresl Island, forming the present
terminus of the road. The road has been excellently equipped by, the
Canadian General Electric Co., and is very popular with the citizens.
The line makes a junction with the city system at Maisonneuv, and
is 12 miles long.

Tue Canadian Power Co., referred to last month, is proceeding
with work at Niagara Falls. The plans on file at Ottawa call for a
canal 4,000 fect long, 5 feet deep, and 200 feet wide at the bottom,
running from Chippewa Creek to the head of Dufferin Islands. The
Globe says: ** The company's organization is held in the background
for a time, and the only known representatives are Banker R Paine, of
Niagara Falls, and Arthur C. Dennison, of Philadelphia. The com-
pany, according to Mr. Painc’s statements, will develop 40,000 horse
power at oace, and about one-fourth of this will be for direct power use
for mills, while 30,000 horse power will be developed in electrical form
and transmiited.”

Tne water wasletinto the head race of the big works of the Lachine
Rapids Hydraulic Co. on the 3ist without-any cecremony, but the
formal opening will take place somewhere about Sept. 1st. In the
meantime the wheels and four of the twelve dynamos will be operated
for 30 days by the contractors beforc the company takes them over.
The company have issued a circular stating that they are prepared to
furnish light and power to all comers, and claim that their power will
be the cheazest in Canada. They will furnish Jight at 3c. per hour,
but do not give figures for power. There is likely to be keen compe-
tition betwecen this corporation and the Royal Electric Company, who
supply most of the light and power to Montreal.

AT the annual meeting of the Royal Electric Co. last mouth,” the
old board of directors was re-clected, and Hon. J. R. Thibaudeau was
re-elected president, and D. Morrice vice-president.  The annual re-
port shows that the company has now $1,810,444 invested in machi-
nery, plant and pateats; it has $200,000 stock in the Chambly Mig.
Co., and $184.900 in ontside plants, etc. These items, with goods
manufactured and in process, make the total assets $2,978,095. The
net profits (aftcr deducting $53,245 for interest and fixed charges) for
the year were $200.634, or 13.38 per cent. on the paid-up capital
Adding $75.000 as premium on the sale of new stock, the profits would
be over 18 per cent. on the capital. The company are now working
actively on the electrical equipment required for the generatiog station
at Chambly and the recciving station in Montreal. The buildiog of the .
dams, power-house and waterworks is well under way, and in a few
months the company will be able to deliver on its lincs in Montreal
clectric power generated at Chambly, and to give its customers the
bénchit of the reduction in cost to be derived thereby without impairing
its own carning powers.
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Dt ring the past year the Royal lectric Company, of Montreal,
have bieen busy replacing all the Old step down transformers in this
city with new ones. suited for the low frequency alternating current
which they are now supplying for incandescent lighting  Last sum
mer the alternations were about 15,500 per minute, while this year
they have been reduced to 8,920  This change of frequency has had the
effect of so much reducing the * back kick * in the iron of the translorm-
ers used last year, as to cause them to draw a large amount of current,
and consequently render them hable to burn out ; hence the replacing
with new ones. Alternating current motors have also had to be
re-wound 1o enable them to run on tiis cwrcnit. The first means
employed to adapt igh-frequency motors to the low.frequency was to
simply place a small hicking coil in the aircut, but this method has
been abandoned, as by far the best results are obtained by re winding.
This has to be done with smaller wire and nearly duuble the number
of turns  We have seen a fan motor wound fur the 104 volt high fre
quency (which is still supplicd by the Citizens' Light and Power
Co ) run splendidly on the 52 volt low frequency In all probability
the 104 volt circuit will soon be changed from a high to a low fre-
quency, when all wransformers on the line will have to be changed in
the same way as the Royal Electric Co have been doing.

j;dmhial otes.

Lizpsay, Oat., recently ordered a road roller and other good
roads machinery.

Tue] A Sayward Lumber Company has decided to build a saw
mill at Nelson, B.C

Tue new match factory at Buckingham, Que., 1s reported to be
doing a good business.

Tue Frost Wire Fence Co., of Cleveland, O., contemplate starting
a branch factory in Ontario

Ciry Engineer Beaudry of Sherbruuhe, Que., is preparing plans
for a new system of waterworks

Tue Northern Elesator Company is building a thirty thousand
bushel clevator at Regina, N.\W T,

Tue Rathbun Company, Deseronto, Unt., i1s erecting a large lum-
ber shed on its dock at Picton, Ont.

W. H. Kewny, Buckingbam, Que., 1s buillding a new steam saw
mill of a capacity of 50,000 fect per day.

A LARGE pulp null will be, it is said, built at once at Escuminac,
Que., on the Baie des Chaleurs Railway.

A xew Catholic church is to be erected in Barford, Que. The
contract has been let to Faquette & Godbout for $14,800.

Extexsive additions and improvements will be made to the Rus.
sell House, Ottawa, this summer, at a cost of about $12,000.

Jas A. Swapsoxn, formerly engincer at the Berlin, Ont., Water
Works pumping station, has been succeeded by Wm Collard.

Tue Arrow Milling Co, Birtle, Man., has made a contract with
Stuart & Harper, \Winnipeg, to overhaul and improve their mill

A LAk number of grain elevators are being erected 1n Mamitoba
this year, and the aggregate capacity of the province will be increased
over 25 per cent,

Tue Granby Rubber Co’s box factory is now turning out 500
cases aday The Robb Engincering Co  cquipped the power. The
factory is 36 » 84 feet

C J. Roskgrisun, pnnters’ machinery and supplies, 12 Phillips
squate, Mountreal, will make an interesting Jdispiay at the approaching
exhibition in Montreal.

Juns M Mooke, civil engincer, of the London, Ont., waterworks
staff, has made¢ a report to the town council of Ail.a Craig, Ont, on
their proposed waterworks scheme

AT the last regalar meeting of the Bruckwille, Ont., branch of the
C A.S E., it was deuded to hold the anaual convenuon in Brockwille,
Thursday and Friday, the 19th and 20th August.

J. R. Boott and G. A. Mountain, C.E., engincer of the C.A.R.
system, have been in Parry Sound superintending the ercction of a one
million bushel grain elevator in that town.

Tug Hamilton Smelting Works is sul-letting work, such as un
loading and loading cars, and so forth P C Peterson, ex forcman at
the works, has been awarded three contracts.

Prucies & Co., acetic acid manufacturers of Toronto, Ont., will
establish a branch at North Tonawanda, N Y. The firm has leased the
old buildings of the Spang Manufacturing Company

Tur town of St. Marys, Ont., through the medium of W. K,
Mcleud, secretary of the Board of Irade, 15 1avestigating the ques-
tion of putting in a system of waterworks for the town.

Runorrn Herring, the New York engineer, has returned to
\Winnipeg to complete his investigations as to the best source of the
city's water supply. He is said to favor artesian wells.

Tue sum of $1,800 was allowed the Gartshore-Thompson Pipe
and Foundry Company for its loss by (ire a few weeks ago. The loss
was much greater, but the foundry was not fully insured.

Tue Jenckes Machine Company, Sherbrooke, Que , has just com-
pleted the balance of the sawmill machinery for the Montague Paper
Company, Lale Megantic, which expects to start its new miils at once,

Hakrisun Brus. have let the coutract fur the erection of & 75-
barrel flour mill at Holmfield, Man. Stuart & Harper, of Winnpeg,
who represent the Stratfurd Mill Buwilding Cumpany, have the con-
tract.

Tne Three Rivers Iron Works Company has been awarded the
contract for the laying of mains for the waterworks and sewerage sys-
tem of Renfrew, Ont., for $51.874. The stand pipe, pumps and plant
will be awarded as a separate contract.

Tue Cooper Machine Company, Limited 92 Adelaide st. east,
Toronto, report a good demand for their  Iinperial™ gasoline engine,
and have recently made shipments to Bracebridge, Ont.. Goderich,
Ont., and Pawtucket, Rhode Island.  They, are increasing their facili-
ties by the addition of larger machinery of the latest design. The firm
will make an exhibit at the Toronto Industrial Fair.

A xew industry for Guelph, Ont,, is the Guelph Linseed Oil Com-
pany, Limited. This business will be carned onin a portion of the
building occupied by the Guelph Flax Mill Company, and will be run
in connection with the present business under the management of S. J.
Taylor. The company will manufacture linseed oil, oil cake, flax meal
and green tow, and will give steady employment to about 20 men

TuxrEE new bridges have recently been completed at the Record
Fuundry and Machine Co.'s works in Moncton, N.B They are for
College Bridge, Blackville, N.B., and Campbell’s, near Nauwigewauk,
N.B The Campb:ll bridge consists of a single span of 240 feet in
length. The College bridge consists of two spans, each of about 200
feet The Blackville bridge is smaller, being a single span of about
200 feet.

17 is understood that the Minister of Railways and Canals has
authorized the construction of a new bridge to take the place of the
present »ridge over the Lachine canal at Seigneurs street, Montreal.
The new bridge will be large enough for street car tracks as well as
vehicle and foot passenger traffic. A new bridge may alsy be built
over the canal at the foot of Atwater Avenue, which divides the city
from St. Henri.

Tue three sets of plans for the water and sewage systems of
Nelson, B.C., prepared by Messrs. Cummings, Coyle and McCul-
loch, have been acceptel by the council, and each competitor was
awarded $200. The reports favor Anderson creek as a source of water
supply. and als) agree as to the site for the reservoir.  The estimated
cost 15 between $1.9v0 and half that sum. A. L McCulloch has been
appoi~*ed engineer 1n charge with a salary of $200 per month.,

Tue work of restoring the malleable works 1s now in full swing,
says the Whitby Chronicle, and will be pushed to completion as rapidly
as possible. Jas. Gall has the contract tor the stone and brick work.
Don Vatley pressed brick will be used tor the front wall, and Whuby
brick for the balance of the work. John Sykes & Son have the con-
tract for woodwork. Goldie & McCulloch, of Galt, will supply the
cogines. It is eapected that the works will be restured by september
1st,

Magrsu & Hea riors have succeeded to the foundry business of
the Geo. T. Brown Manufacturing Co., Ltd., Belleville, Ont L, V.
Marsh has been accountant with the Geo. J. Brown Co. for about four
years, and W. H. Henthorn has been mechanical superintendent for
that company for about ninc years. The new firm has already sup-
plicd three steam hoists to Wm. Gibson, M.T., for use on the Victoria
bridge at Montreal, and in his quarries, and has several large orders
on hand.

FOR SALE (good as new)

20,000 foot 3-in. Boller Tubes; 20,000 foot 4-ln. Rollor Tubon,
large quantity Steam Pipo 1.in. to 9-In.; Inrgo stock socond-hand
Ra! ln:%.‘u!lo , Hangors, Shafulog, Valves, Gauges, Horculos Bab-

bitt Motal, Solder, otc.
FRANKEL BROS,,

METALS, SCRAP IRON COTTON WASTE, ETC. 118-130 CtoRcE STREET, TORONTO



