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BY CECIL B. SMITH, MA. E., MEM, CAN. SOC. C.E., ASSISTANT
PROF. OF CIVIL ENGINEERING IN M'GILL UNIVERSITY.

CuaprtER 111,
Curves—(continued).
ArTicLe 8—VERTIcAL CURVES.

Wherever there is a change in the rate of grade there
must be a vertical angle or a vertical curve. If this change
is slight, less, say, than 5 feet per 100 feet, no need exists,
cither on construction or afterwards, of doing anything
more than to let the trackmen put in a slight curve by
eye, but when the change is of considerable magnitude,
care should be taken, both for the sake of appearance and
also for safety, that a regular vertical curve unites the two
grade lines.

In the past, in America, this has not been often done.
If ascending and descending grades were to be united, a
short piece of level grade was inserted at the summits and
in the depressions ; anything further was, curiously enough,
relegated to the track gang as being 2 refinement unneces-
sary for a civil engineer to hother with; the track or sec-
tion foreman, with greater appreciation of the real need
for a regular increment of change from one grade to an-

'Thls gerles of papers will bo Issued In book form as soon as they havo
appeared in Tux CaNADIAN ENGINEER,

PRICYE, 10 CENTS
#1.00 PER YEAR,

other, did the best he could and put in vertical curves
by eye, which moderated the ill-eflects of such neglect.
Wellington has ably dealt with the subject, at length,
from the standpoint of the link-and-pin coupler, and
demonstrates that the vertical curve which is needed,
theoretically, is one which will change the rate of grade
from the front to the rear of the longest trains run over
the road by an amount not greater than the grade of
repose (the grade of repose is that grade down whicha
train will just keep moving under its own weight, and:
is about % per cent. for loaded trains at a speed of
25 miles per hour, and increases with the speed). He
reasons thus: Taking the train as a whole, each car will
momentarily crowd toward the one in front of it, and
so on throughout the whole length of the train, putting it
in a state of compression, with slackened couplers if the
grade resistance at the front of the train is enough greater
than at the back end to exceed the grade of repose. This
is based on an assumption of uniform enzin: power,
and should the engine driver increase speed just at this
instant, when everything is slack, the tendency will be to
create severe jerks and oscillations causing derailments.
This reasoning refers entirely to a grade depression,
whereas at a summit the reverse will happen and the
couplers will be momentarily strained much more than
normally. From these premises we can see that the
vertical curve at summits may be arbitrary in amount and
much sharper than in depressions. Pcobably a d\ange in
rateofgrade of 5 per cent. for each 100 feet 1s not excessive,
and may be inserted either as a complete curve joining the
ascending and descending grades (see Fig. 8), or if the
summit level is long it may be divided into two portions
(see Fig. 9). When, however, a descenling grade is to be
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united to a level or ascending grade, an accurate calcula-
tion should be made for reasons already given. For in-
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stance, supposing that the longest train on the road will
be soo feet (engine and 14 cars), then
g per cent, X 100 _
500 -
per 100 feet will be the amount strictly demanded for
complete safety on a road of the given length of train
using link and pin couplers. But as automatic vertical
plane couplers, with practically no slack, come more
generally into use, which is only a question of a few years,
the need for such extensive curves will not b: imperative,
and a vertical curve changing more rapidly will answer
fully, when a longer curve is difficult to obtain. Usually,
however, a level grade between the descending and ascend-
ing grades is required, because a structure should always
be placed on a uniform graie from end to end, and as
they are usually in the depressions, this limits the vertical
curve in such cases to two short pieces joining the level
grade to the others. (Sce Fig. 10.) If there is no break
in the embankment a continuous vertical curve is much
better from every point of view, and should be putin as
in Fig. 11,

On roads having only light grades, and consequently
heavier and longer trains, the rate of change in depres-
sions will be very small, and circumstances will determine
whether the full amount can be put in without excessive
cost ; but with light grades and easy vertical curves, the
distance which the middle of the curve will rise above the
point of intersection is small. It may be calculated, in
any case, in the same manner as the middle distance in
horizontal circular curves, if the vertical curve is treated
as a circle, or if treated more precisely as a parabola, it
may be stated at once as half the distance which the apex
is from the middle of a cord drawn from one end of the
vertical curve to the other, this being a fundamental
equation of the parabola.

(@) Treating the vertical curve as an arc of a circle,
calculate first the permissible change in grade per 100 feet
divide this into the total change of grade, giving the total
length of curve, 3 of which will be on each side of the
apex of grades; then the position of the curve for each
100 feet relatively to the tangent lines may be obtained
graphically on a large scaled drawing, or calculated more
precisely as in ordinary horizontal circular curves.

(b) Treating the vertical curve as a parabola having
a constant rate of change of direction per 100 feet, is more
precise and more convenient. Calculate first the length
of curve, which will be the same as in (a), and then pro-
ceed as follows: Let the change of grade per 100 feet= R.
Then referring to figure 12—, the departure of the curve
from the tangent will be 3R, 2R, 43R, 8R, 123R, . .. .
etc., till the middle of the curve is reached, after which the
distances from the second tangent will recede . . . . 123R,
8R, 43R, 2R, 1R, to the other end. It will be seen that
by the latter method the elevations are always in even
units or portions of units, and the rise of the curve above
the tangentsis given almost by inspection ; for convenience
the length of a vertical curve should be fixed at the nearest
even hundred feet, so that the curve may be divided into
two cqual parts of exact hundreds in length. Such ver-
tical curves, with their elevations once established, will
be no more difficult to place on the ground and build to
than a succession of straight lines with abrupt changes in
grade, and will give a track safer in depressions, having
better drainage in summit cuts, and better in every respect,
but increasing the cost of the road-bed slightly.

Js per cent. change

ArT. 9.—HorizoNTAL CirRcuULAR CURVES.
It is not necessary to treat here of the mathematics of
the circle. There are several engineering field books which
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have considerable space devoted to moathods of placing
curves on the ground under ordinary or cxceptional cir-
cumstances. Some of these books also contain, in addi-
tion to ordinary mathematical tables, tables of external
secants and of sub-tangents for each degree of curve, and
for each interval of one minute in the total intersection
angle; these books are great time-savers in field opera-
tions, and should always be used.

In placing curves on the ground, it is preferable to
establish the two tangents first, intersect them und meas-
ure in the BC and EC from the intersecticn or apex ; ther
the curve can be run in from either or both ends and any
error minimized. With very long flat curves on unstable
ground, it may even be preferable to fix the middle of curve
from the apex by measuring in the external secant, and
then run the curve in from the ends and middle; the
method sometimes adopted of running a curve in from the
BC, and deflecting on to the second tangent at the EC, is
very liable to establish it erroneously.

Another very important poin! is the method of keep-
ing curve notes. The vernier should always read half of the
total deflection of the curve from the BC up to the point
on the curve toward which the telescope is pointing ; thisis
a constant index of the position of any point. This method
necessitates loosening the vernier-plate at each set-up and
re-setting it to read the index reading of the back-sight :
but it has the all important feature of enabling a transit
to be set up at any point on a curve, and being sighted to
any other point with a certain knowledge of what the
vernier reading shou]& be. Curves can be runin back-
ward as easily as forward. Any other method of keep-
ing notes will be found, in the end, less reliable and con-
venient. Whenever curves are sharper than 4° or 5° it
is better to put in stakes every 50 feet even.on easy
ground, as the difference between the length of chord
and curve for 100 feet measurements would be consider-
able ; it is also convenient for cross-sectioning. In running
in sharp curves, particularly curves having a large inter-
section angle, the greatest care is necessary in the chain-
ing ; poor results in checking up at the EC are usually
traceable to the errorsin measuring the subtangents or the
curve itself.

1t is often necessary to replace stakes that have been
lost, or to put in intermediate stakes on curves without the
aid of a transit ; whenever this is the case it is valuac.. to
remember the following formula, which is approximately
true for all curves usually used on steam railways:

It is O = 218 N3Duet ciiir ciiiriieitterieccreinaerneanes (11)
Where O = offset from middle of a chord to the curve
(in feet) '
N = length of chord in 100 feet.

D = degree of curve.
Or, if simpler, remember that the offset from the middle of
a 100-feet chord on a 1° curve is.22 feet, and that

(1) Offsets vary directly as the degree of curve.

(2) Offsets vary as the square of the length of chord,
which is true up to 200 or 300 feet chords.

(3) Offsets, inward to a curve, from a prolonged
chord are 8 times the offsets from the middle of the same
length of chord outward to the same curve. This is
illustrated in Fig. 13.

Circular curves are in general use on railways, but
there have been isolated attempts at using the parabola,
which have not been found satisfactory. The idea involved
jn its use was to have a curve of easy radius at the ends
and sharper in the middle, but the train did not travel
steadily, being in a constant state of change from begin-
ning to end of curve. It has bgen found from tlie very




first days of railroads that an annoying and dangerous jolt,
sidewise, took place as a train cither entered or left a
curve, and the parabola was a first or rather a mistaken
idea as to ramedying this evil.

Instead of this, the concensus of opinion l‘as fixed itself
on the use of the circular curve, but with the modification
of the use of easement curves at each end of it to join it on
to the tangents in such a manner as to modify or ivholly
dissipate any disagreeable shock which would occur if the
curve were to change instantaneously to a straight line.
'n the past the trackmen have been allowed to introduce
these casements themselves in an approximate and make-
shift manner, but at present there is a growing feeling that
an accurately calculated and placed easement curve is
necessary, especially as passenger speeds are becoming
higher. Easement curves have been used for many years
in Europe, and are becoming quite common in America.

CONDENSERS.*

PHILIP, TORONTO.

The condenser may be said to have the inverse rela-
tion to the steam that the boiler has, for as the boiler
raises the temperature of the water and increases its
volume, the condenser reduces the temperature and
volume. The boiler converts the water into steam, and
the condenser reconverts the steam into water. The ad-
vantage of running condensing instead of exhausting
against the pressure of the atmosphere is explained by
reference to the principle by which the maximum effici-
ency of heat engines is calculated. For example, suppose
two engines exactly alike and each driving the same load,
cach working with steam of say 60 lbs. pressure absolute,
one working with a condenser and the other exhausting
into the air, suppose one engine expands down to 3 lbs.
absolute, the other to 2 Ibs. above atmosphere or 17 Ibs.
absolute, the relative efticiency of the two engines may
be expressed as follows: The temperature of steam at 60
1bs. absolute is 292.7, that of steam at 17 lbs. absolute is
219, and of 3 lbs. 141.5.

292.7 — 141.5 1512
461 + 292.7 T 753.7
while that of the non-condensing engine is
292.7 — 219 _ 73.7
461 + 292.77 753.7
or in the ratio of 73.7 to 151.2, or as 18 isto 37. From a
mechanical point of view the advantages are more ap-
parent asillustrated by an indicator diagram, {or'it enables
us to reduce the back pressure from, say 2 lbs. above to
12 Ibs. below the temperature of the atmosphere.
Condensing allows us to make use of much higher
grades of expansion than is possible by non.condensing.
‘The condenser itself is an apparatus into which the steam
is discharged when it has done its work, where it comes
into contact with a jet of water, or else with a large sur-
face one side of which is kept cool by contact with water.
The steam entering the condenser is instantly condensed,
giving up its heat to the water. The result would be a
practically perfect vacuum only for the fact that the feed
water contains air which the steam gives up during con-
densation, and causes a back pressure on the piston. An
air pump is attached to a condenser to pump out the air
and the water of condensation, and in the jet condenser
it has also to pump out the injection water and the air 1t
contains,
There are many forms of the different types of con-
densers. The best known type is the jet condenser, once

BY E. J.

*A paper read befose the C.A.S.E. convention at Brockville,
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used almost universally when pressures did not exceed 35
pounds. It cunsists essentially of an air tight chamber
into which the exhaust steam passes from the cylinder
after having done its work. [t is met on entering by a jet
of water caused by the inrush of water through holes or
slits in the pipe placed across the opening, or by many
other spraying contrivances. If the water enters through
holes in a shower, it mixes mechanically with the steam ;
if it enters through slits, it causes the water to eater like
broad, thin sheets, and the cooling is done principally by
surface contacts. In either case the result is the same : the
turning of the steam into water, and it falls to the bottom
of the condenser and is pumped out by the air pump.

It might be supposed that the mere turning of the
steam into water, thereby causing it to occupy less space,
will cause the vacuum. It does, but to so slight an extent
that unless some other means to maintain it were provided
the condenser would be useless, for the reason that water
readily absorbs air when exposed to it, and givesit up
again on being boiled. The feed water contaips air, which
becomes mechanically mixed with the steam in the boiler,
and passes with it through the engine to the condenser,
where it is {reed from it when the steam is condensed, and
remainsas cool air. In the jet condenser the cooling water
also contains ai:, and under the partial vacuum and the
temperature of the exhaust steam it readily gives some of
it up. The engine has only to make a few strokes without
the air punip, when the air will have accumulated so as to
raise the pressure to that of the atmosphere, and although
the condenser may be kept cool there will be no vacuum.
Now the water that has accumulated from the steam being
condensed, might be arranged to run away by gravity; it
is only the air that is of necessity pumped out, and hence
the pump, although pumping both air and water, is rightly
named the air-pump. The jet condenser has been made
in many different shapes. The essential feature is that
the inlet for the steam prevents the water running back
to the engine, in case of flooding. A good arrangement
for mixing the steam and water is to have the bottom so
formed that tae water will all drain into the air pump.
Condensers are made to suit the various conditions and
positions. In marine work they are made to suit the rela-
tive positions of engine and huil, and was often a part of
the engine frame.

The columns of vertical engines were used for this
purpose until the practice was forbidden by the Admiralty,
but they are so used in some cases yet. The capacity of
the jet condenser is usually one-third the capacity of the
engine, and should not be less than one-fourth or more
than one-half. The objection to a large one is, besides
its extra weight and first cost, the longer time required to
form a good vacuum. The objection to a smali one is the
liability of flooding. The quantity of injection water
varies, and it depends on the temperature of the steam
and its weight, also the temperature of the injection water
and the water in the hot well.

The feed water is usually taken from the hot well, and
there isan advantage in having it as hot as possible with-
out impairing the vacuum. Therefore there should be
just sufficient injection water used to cool the steam down
to the required point to get a good vacuum with a jet
condenser ; 24 inches is a good vacuum; 25 inches is the
most economical paint. The temperature due to 24 inches
vacuum is 140°. In actual practice the temperature of
the hot well varies from 110° to 120°, bat it can be got
up to 130° with great care. To calculate the quantity
of injection water pe. oound of steamn to be condensed, let
T be the total heat of the steam ; let T be the temperature
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of the cooling water and t the temperature of the hot well,
and Q the quantity of cooling water per pound of water

in the steam,
Then Q=T-t ., .
Q t=T. Thisis the number of Ibs. of cooling
water for each 1b. of water in the steam.
the amount of injection water required.
injection water, 60; hot well, 110:
1182.1 — 110 I114+.3X227~110
110 — Go = 2M4b ' "5 65

Pressure began to rise above 351bs. ; the jet conden-
ser was abandoned, and the surface condenser began to
take its place. One of the principal causes was on account
of the feed water canying so much salt, which, as the
water in the boiler was evaporated, became so saturated
as to be eventually deposited on the plates, and thus de-
stroy the builer. The only way to avoid this was to blow
off some of the brine and feed in some with less salt. The
hot water blown away caused a large loss of heat, varying
accordmg to the different degrees of saturation. The
maximum density is three times that of sea water. The
loss was generally from 12 to 15 per cent. of the fuel
supply. In order to stop this loss it became necessary to
feed the boilers with fresh water. This could only be done
by keeping the steam and condensing water separated, and
this led to the surface condenser. Another reason was
that in order to effect any considerable economy in the
engine, it became necessary to raise the steam pressure.
Now if the pressure be raised above 35 lbs., the tempera-
ture of which is 280, the sulphate of lime in the sea water
is deposited in hard insoluble layers on the heating surface,
and destroys its efficiency. To obviate this, it became
necessary to use fresh water, which was another reason
for the surface condenser.

txample: Find
Exhaust 194 1bs.

=21.44.

The amount of water required with a surface con-
denser is from 30 to 40 per cent. greater than with a jet
condenser. In experiment, it was found that sheet copper
backed by water condensed from 21 to 50 Ibs., and under
special conditions 100 lbs. per square foot per hour. It is
usual, however, to allow only 12 to 13 Ibs. per square foot
per hour, for ordinary compound engines. In a surface
condenser, the circulating water must be kept in constant
circulation to realize the greatest efficiency by keeping up
as great a difference of temperature between the two sides
of the plates. The air pump, with the surface condenser,
is much smaller than with the jet; but the condenser is
much larger, neavier and more costly than the jet.

The amount of cooling surface allowed per h.-p. varies
from 17 to 3 square feet, but is usually 2 or 23. The sur-
face used is now always brass tubing. In former times
copper tubing was used, as it was such a good conductor
of heat, and had the qualities to resist the varying strains
and temperatures, and it could be drawn out very thin;
but it was found that the acids from the fatty matter used
in cylinders dissolved some of the copper, and formed
soluble copper salts which was fed into the boilers with
the feed water, and did great damage to the boiler.
This gave the surface condenser a set back, as the saving
was offset by the extra wear and tear on the boilers. ‘I'o
prevent this, the tubes were coated with tin inside and out,
and this partly prevented the trouble, but not altogether.
Brass tubes were tried, and after getting the proper mix-
ture proved a perfect success. Much has been said about
the corrosive action of distilled water; but most of the
trouble from pitting and corrosion in boilers and their fit-
tings using distilled water has been found to be the action
of the water on something else, and the matter formed is
what does the damage to the boiler.

Before closing with condensers, I will saya few words
about the necessary complement of the condense:r, the
air pump, of which there are different types, The most
cfficient, the writer believes, is the single acting vertical
pump, having valves in the bucket, as well as foot and
delivery valves. This is a very familiar form of pump.
Another is the double acting, made both vertical and
horizontal, having a piston with foot and delivery valves
at each end. In most of the stationary plants the air
pump is of this type and driven by an independent steam
cylinder. This is a good arrangement, as a vacuum can
be produced before starting the main engine. The disad-
vantage is, it is the most wasteful way of operating the
pump. I[n marine engines the pump is usually driven
from the cross-head and is generally single acting. The
advantage of this arrangement is the pump is driven at
least expense for power. The effciency of the single
acting pump is due to its certainty of taking the water
through the bucket valves, and to the certainty of the
valves closing, due to their position; also the walves are
always flooded with water and the clearage may be
reduced to a minimum.

The size of the air pump can be calculated theoretic-
ally, and it has been found that the single-acting pump,
working under favorable conditions, has an efficiency of .6
and varies to .4. The efficiency of the double.acting
pump may be taken as from .5to.3. The size may be
taken as three times what theory demands. With a sur-
face condenser there is also a circulating pump t» circulate
the water through the tubes. In stationary work, the
pumps are arranged with the steam cylinder in the niddle,
with the air-pump at one end and circulating pump at the
other, all onone 10d. In marine work some use an inde-
pendent pump, either an ordinary double-acting plunger
or a centrifugal pump. Others use a single or double-
acting pump driven from tlLe main engine. The capacity
of the circulating pump may be calculated the same way
as the air-pump. The centrifugal pump has many advan-
tages as a circulating pump, if the lift is not great. It has
no valves to interfere with the flow of water or get out of
order. Being worked by a separate engine, it can be
started before the main engine, and keeps the condenser
cool while warmingup. Having an independent engine,
the quantity of water may be varied to suit conditions, the
power to run it varying in proportion. The supply of
water is continuous, thereby avoiding all shock to the
condenser and piping, and its efficiency is greater for low
lifts than any reciprocating pump.

Another type of condenser I will just mention is the
ejector condenser, which is perfectly satisfactory under
certain conditions. The principle on which it works is
the same as the ejector, but the water should have a
small head to make it work satisfactorily when as good a
vacuum can be maintained as with any other type. The
water should not be over 60°, although it has been used
at a higher temperature. The rise in temperature is
usually about 20 or 25°, but in experiments it has been
raised 60 to 64 with a final temperature of §20°, but under
these conditions the vacuum fell considerably. In this
type the power to run the air pump is saved ; these con-
densers have also been made to lift their own water, but
under these conditions they are unreiiable.

Tue Carlisle Packing Company, Victoria, B.C., is now exporting
caoned salmon intin cans which have a porcelain lining. If these
cans can be produced at a reasonable price, their use should enor-
mously extend the Canadian trade in canned fish, fruits, etc., as in this
way the goods could be indefinitely preserved without danger of be-
coming poisoned by the corrosion of the can.
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For Tne CANADIAN ENGINEER.
THE MINERALS OF NEWFOUNDLAND.

BY AN OLD RESIDENT OF ST. JOHN'S,

Newfoundland as a field for legitimate mining, which,
with intelligent m.nagement and moderate capital, would
return handsome dividends, seems to have been hitherto
almost entirely overlooked. In the December issue of
Tug CatapiaN ENGINEER, 1895, there were notes from the
pen of the late Geo. Spotswood, C.E., on the petroleum
fields which he nad then partially examined, and of which
a few months prior to his death he had been in charge,

and had successfully developed. Unfortunately this was .

at the cost of a valuable life. Aunxiety and exposure in
getting the first well completed and the second started
hastened the course of a disease he had contracted, and
which resulted fatally in November, 1896.

The geology of the field as determined from his par-
tial examination is shown in the report to the company
which is operating the claim located by him in October,
1894 : * The geological formation belongs to the Quebec
group—consisting of limestone, limestone conglomerates,
shales and sandstones, with dips from 30° to 80° and

O

strikes varying from 220° to 250°.

An analysis of the crude oil was made by J. T.
Donald, of Montreal, on September 27, 1894, and was as
follows :—

Specific gravity .... .t8s, or 28 B, Burning oil.. 14.50 per cent.
Water ....e.e0e0ee  traces. Heavyorlub.82.50 **
Gasoline ........ .. none. Solid res .... 300 *
Naphtha .......... . Sulphur .. .. .098

This analysis was made from crude oil gathered from the
surface depressions ; when the wells were sunk it was found
that the oil at 1,000 feet was much lighter, and gave a
higher percentage of illuminating oil, as shown by the fol-
lowing report of Rufus Merrill, who refined a sample of
the crude.

¢ Color, dark olive green ; gravity, 36° B. at 60° F.
Odor, aromatic. Yielded by destructive distillation.

Naphtha ...ccveviiaiiinianaiens, ceserens .« 7 percent.
D {1 0 1 I eesrecereess . 560
Lub. Qil ...... tetseciresciiiannne ceseseees 34 "
Coke «vv vovvenns teet. ssersssecsesesatane . 3 “
xoO "

¢ This oil belongs'to the aromatic petroleums and is
of the paraffine series; the products of distillation are of
bland and pleasant odor, easily refined, and yield more
readily to and require less acid and alkali than any of the
oils found in the United States. The illuminating oils are
high fire test water white, and burn with a clear lambent
flame of great brilliancy and less tendency to smoke than
the best United States oils. The crude oil is very free
from grit and foreign substances, ardd with proper reduc-
tion would make a first class natural lubricaat; finally,
there is no known field which to-day produces an oil of
equal quality.”

The territory appearsto cover about 250 square miles,
but beyond the wells sunk by the Newfoundland Oil Com-
pany, which are producing, and one ten miles further north,
there is no development. An English company is nego-
tiating for the Newfoundland Qil Company’s property, but
whether they will finally close the deal cannot be stated ;
it is to be hoped that either an English or Canadian com-
pany will secure the territory, and not let the United States
refiners step in, as usual, and gather the financial honey
which our people should get. If the Newfoundland Oil
Company does not sell it will probably refine the oil on the
spot, and ship to England; they are on the seaboard, and

6% to 10 miles of pipe will put the product of the wells at
tide-water.

Asbestos properties on the west coast must very soon
be a factor in the asbestos market. On a claim which the
writer knows there is an inexhaustible quantity of low-
grade and a very large quantity of high grade ore, which
can be mined and sold, on account of the favorable situa-
tion, for very little more than it costs to mine in Quebec.
I am aware that the Quebec miners are sceptical about the
asbestos in Newfoundland, but some day they will have
an object lesson that will open their eyes to the facts in this
case, )

The minerals, etc., so far found in Newfoundland, in
economic—and probably economic—quantities, are gold,
silver, lead, iron (both magnetic and hematite), coal, cop-
per, nickel, asbestos, gypsum (a0 deposit in any known
country so large), marbles of the most beautiful kinds,
chromic iron, manganese, and molybdenum.

Mining in that country has suffered from two things
—ignorant and most unskillful management and over capi-
talization, for both of which the English operators are
principally to blame.

THE INDICATOR.*

BY G. B. RISLER, LONDON, ONT.

The indicator is an indispensable assistant to the
engineer, and of late years it has become evident that in-.
telligent and wideawake steam plant owners recognize the
necessity for such a valuable instrument, and they are also
appreciating the services of the engineer who is compe-
tent to use it propetly.

The indicator diagram is actually (he only means of
showing on paper what really takes place in a cylinder.
To read an indicator card correctly is not an easy matter,
and in order to be able to do so, considerable study and
practice are necessary. The haundling of such a delicate
instrument requires a great deal of care, and sometimes
considerable skill cnd ingenuity must be employed in
making the needed attachments. By its use many stum.
bling-blocks will be removed, while the calculations and
geometrical work which the engineer will be impelled to
make in connection with it will lead to the acquisition of a
good general knowledge of the whole subject. Careful
consideration of the diagrams from different engines, under
varied conditions, cannot fail to lead to thought and in-
vestigation. A general knowledge of the law of gases
(especially Mariotte’s law) is needed, and a study of
physics, mensuration and mechanics is most beneficial.

In order to determine the most economical plan of
operating a steam plant, many tests are made. Such
tests, if properly conducted, are valuable, and are much to
be appreciated by steam plant owners, who will find it to
their interest to give every encouragement and assistance
to the engineer along this line. The diagrams traced by
the indiczator pencil will vary widely, and depend on the
condition of the different engines from which they are
taken, and it therefore becomes necessary to know how to -
interpret these variations correctly. This information the
engineer can only acquire through the processes of reason-
ing and hard study. In attaching the indicator consider-
able skill is sometimes needed, and circumstances must
determine what plan can best be employed. The reduc-
ing motion must be such that it will give to the paper
barrel in its reduced scale an exact reproduction of the
movement of the piston.

Examine your indicator, and see that every part of it
is moving freely, has no lost motion, and is well oiled. A

*A paper read before the Canadlan Assoclation of Statd s Anpua
Convention, Brockville,
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cord that will stretch is to be avoided, Good judgment
is required in putting the proper tension on the paper
barrel spring for differently speeded engines. The indica-
tor springs should be tested occasionally to see if they
agree with a standard steam gauge of known accuracy.
Do not use too light a spring for the pressure. If the
instrument is a reliable one, and the necessary precautions
have been taken in every particular, the diagram will then
show you the pressure acting on the piston on both sides:
and at any part of the stroke during one revolution of the
engine, and that is all it will do. Knowing the scale of
the spring, it i3 an easy matter to determine the pressure
at any point of the stroke. This little tell-tale instrument
will leave on a piece of paper a good deal of information,
providing the atmospheric pressure line is properly estab-
lished on the diagram. It is of the greatest importance
that this line be drawn correctly, as it is the neutra) line
of the diagram, and from it all pressures above and below
must be determined. After removing the card from the
paper barrel, it is advisable that all data be made on it as
complete as possible, and then will its study be pleasant
and profitable.

The following terms are used in speaking of the differ-
ent lines and curves: The atmospheric line, vacuum line,
admission line, steam line, exhaust line, counter pressure
line, compression and expansion curve. The beginning
and termination of some of these lines are called points,
and their continuation indicates periods in the stroke of
the piston. Technical terms for pressure are as follows:
Boiler pressure, absolute pressure, initial pressure, cut-off
pressure, terminal pressure, back pressure, and mean
effective pressure. The mean eftective pressure is what
we must find in order to calculate the indicated horse-
power of the engine, and the indicator card is the only
means of getting it correctly.

Having once established the mearn effective pressure
from the diagram, the work donein one stroke, in foot
pounds, can be calculated as follows: Multiply 144 by the
mean cffective pressure, and by the cylinder volume in
cubic feet, displaced by the piston. Two simple and
casily remembered rules for finding the indicated horse-
power when the mean effective pressure is known, are as
follows: 1. Multiply the mean eflective pressure by the
cylinder area in square inches aud by the piston speed in
feet per minute, and divide by 33,000. 2. Multiply the
mean effective pressure by the length of the stroke in feet,
by the area of the cylinder in square inches, and the num-
ber of strokes per minute, and this, divided by 33,000, will
equal the indicated horse-power. From the foregoing it
can easily be seen that the indicator is invaluable in de-
termining the work done by an engine.

But this is not all, by any means. An analysis of the
expansion curve, which requires considerable knowledge
and accurate working from a geometrical and arithmetical
standpoint, is of great value, and the nearer the actual
expansion curve of the diagram approaches the theoretical
(often called the equilateral hyperbola), the greater will be
the economy. A considerable deviation from the actual
and the hyperbolic curve impels the engineer to think and
to reason out the cause. A leaky piston, a leaky steam
valve, re-evaporation in a cylinder, or a leaky exhaust
valve—all these tend to bring about an expansion curve,
which is not in accordance with the law of gaseslaid down
by Mariotte, viz., that the volume should vary inversely as
the pressure. This, of course, is o some extent an impossi-
bility in an engine cylinder, owing to loss of heat and
leakage. Nevertheless, diagrams have been taken from
steam engines which are a credit to the engineer, as well
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as to the engine builder, and are almost identical in the
expansion curve to the hyperbola. It is not advisable to
come to hasty conclusions in regard to the expansion and
compression curve, as well as other lines, because the laws
of nature can have quite an influence in this respect, owing
to the surroundings and ccuditions under which a steam
engine may be workiug. The engineer well knows that
dry steam shonld be furnished to an engine; therefore, it
is reasonaliie to state that the steam boiler at times can
be held responsible for a diagram which does not approach
the ideal. If the steam pipe leading to the boiler is too
small in diameter, the indicator diagram will give an indi-
cation of it, but this should be verified with the diagrams
taken direct from the steam chest or the steam pipe. The
indicator card will furnish the means of knowing how the
steam is distributed in the cylinder. If the valve gear is
not properly working the card will show it. With calcula-
tions from the diagram we can find with what sort of
economy, mechanically and thermodynamically, the engine
is working, and if underloaded or overloaded the engineer
will be in a position to advise his employer exactly what
changes should be madein order to insure greater economy
in fuel. The steam line may show considerable initial ex-
pansion or loss of boiler pressure, and the back pressure
line can point out excessive resistance to the piston. Both
cases are evidence of wasteful expenditure of steam.

Economy to the engineer means keeping down the
fuel account, having small bills for repairs, little or no loss
from shut-downs, regular speed, and the least possible loss
from deterioration. The engineer must be guided by
circumstances, and if he finds himself confronted with
conditions that render the attaining of strict economy
impossible, he then can only make the best of bad sur-
roundings. Steam engine economy is made up of many
factors, and it is to be hoped that the endless study and
exertion on the part of the intelligent and ambitious
engineer will be appreciated by the employer.

It is my belief that many steam plant owners or
managers are willing to assist the engineer financially in
obtaining such an instrument as the indicator, as well as
other most valuable appliances which would serve as aids

" in many instances to the greatest economy.

My employers, The Advertiser Printing and Publish-
ing Company, of London, have recognizéd the wisdom of
this, and assisted me to the extent of $50 in purchasing an
indicator in 18g3, and also obtaining for me in 1896 a {ree
engineer’s scholarship with the International Correspond-
ence Schools in Scranton, Pa.

—_——— ?
For THE CANADIAN ENGINEER.
COrPOUND, DIAGONAL PADDLE ENGINES.

Qn page 127 is.shown the side elevation and plan of
the engines of the steel paddle steamer being built by the
Polson Iron Works, of Toronto, for the Pembroke Navi-
gation Co., from the designs of Arch. P. Rankin, consult-
ing engineer, of Toronto,

The hull, which is of steel throughout, is 125 feet long,
21 feet beam, 7 feet 6inches deep, and 4 feet g inches
draught, and the estimated speed is 14 miles per hour.

The engines arc of the compound, direct-acting,
diagonal type, which has of late years become very
popular for paddle steamers, its chief advantages amung
others being that the weight is better distributed along
the keel, and the stresses set up by its action are chiefly in
a fore and aft, and downward direction, and therefore
easily resisted hy the natural structure of the vessel.
Moreover, with this class of engine the chief working
parts are in full view of the engineer from the starting
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platform, and are easily got at for adjustment and repairs.

The high and low pressure are respectively 17 inches
and 34 inches diameter, with a piston stroke of 48 inches,
connected to each other only by the exhaust pipe. Both
cylinders are supported on a diagonal stool built of steel
plate and angles, riveted to the floors of the ship, with
gusset plate extensions so as to form a transverse girder
under the cylinders. Slide valves are fitted to each
cylinder ; the H.P. being an ordinary single ported, and
the L.P. a *trick” valve giving a double opening to
steam.

The pistons are hollow box castings fitted with two

the crank-pins being secured to inner cranks by taper and
nut, and free tc some extent to move in outer cranks be-
tween steel plates. The shafting is of best hammered
scrap, the main bearings being eight inches diameter by
104 inches long, while the outboard bearings are nine
inches diameter by 16 inches long. The main bearings,
four in number, are formed with the main frame castings,
and are supported on a shelf piece the width of the engine
hatch athwart ship, which shelf is carried by a bulkhead
extending across the ship almost directly under the centre
line of shaft. The shelf is also supported, and the bulkhead
stiffened, by fore and aft plates and gussets, under the

INCL COMP. ENG. 17 & 34 x 48.

‘ Ramsbottom " rings each, the piston rods being of steel,
secured to pistons by taper and nut, and keyed to the
crossheads, which are steel castings. The cast-iron slip-
pers work in guides in the main frames, and are fitted
with large adjustable bronze plates.

The connecting rods, which are 10 feet, or two and
one half times the stroke, between centres, are of malleable
iron, parallel in diameter for one half their length, and
tapering towards crosshead end, and are fitted at ends
with brasses of large surface, which are easily adjustable.

The cranks are steel castings keyed to intermediate
shaft, at right angles to cach other, with H.P. leading,

SCALR I INCH = I FOOT.

GENERAL SIDEB RLBVATION AND GENERAL DRAWING PLAN.
BY A. P, RANKIN.

centre of each bearing; this construction giving great
transverse stiffness under the shaft, and ensuring the
bearings being held in perfect alignment.

The main frames are of cast iron, of open girder sec-
tion, suitable openings for the crosshead guides being
formed in them, and the brackets for cross stays and re-
versing shaft beariags cast on. They are secured to
cylinder ends by fitted bolts and studs, and each frame is
supported at about the centre of its length by a diagonal
stay, the bottom end of which rests on a steel I beam
riveted to the floors of ship. The frames are connected
together in pairs above and below the guides by stays
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and distance picces, and are tied by a continuous cross
stay above the four main bearings.

The valve gearis of very substantial design of the
double bar, hnk motion type, all wearing surfaces being
large and adjustable. Theeccentricrods areof wroughtiron,
with T end for attaching to straps, and fitted at link ends
with cast stee) forks and adjustable brasses. These rods
are comparatively short, and the valve spindles are corre.
spondingly loung, thus making the parts to be moved by
the reversing lever lighter, and facilitating the handling
of the engine. The reversing lever is 7 feet long, stands 5
feet above the starting platform, and has a travel from
“full ahead ™ to * full astern’’ of 4 feet 6 inches. The
quadrant with the lever for operating the throttle and in-
jection valves, is fastened to one of tha main frames at a
convenient distance from the reversing lever,

The condensing apparatus is placed below the L.P.
engine, resting on the ship’s floors.  The air pwmmp is ver-
tical, single-acting, fitted with bucket and delivery valves,
and connected to the jet condenser by a channel plate, in
which is located the foot valve. From the ends of the air
pump crosshead, the feed and bilge pumps are driven, the
whole of the pumps bring operated through wrought-iron
levers and drag links from the crosshead end of L.P. con-
necting-rod. A bilge injection valve is fitted so that, when
necessary, the bilges may be pumped out by the main en-
gines through the air pump. The valves of all the pumps
are arranged so as to be easily accessible.

The paddle-wheels are radial, 14 feet effective diame-
ter, each wheel having 14 floats 4 feet 6 inches wide.

Steam is supplied by two steel boilers 54 inches
diameter by 20 feet long, of the locomotive type, placed
forward of the engines. They are built for a working
pressure of 130 lbs. per sq. inch.

The estimated horse-power of the engines, at 40
revolutions per minute, is 120,

For Tue CANADIAN ENGINEER.
SF:WAGQE DISPOSAL.

B WILLIAM M. WATSON.

In previous articles on sewage disposal the writer
described the Interuational Purification System, which
uses ferrozone for a precipitant and polarite for a filtrate.
Compositions of the ferrozone and polarite used were also
explained, and he commented on the cost und efficiency
of the system. The Rivers Purification Company’s system
was taken up, which purifies sewage by carbonized refuse,
such as vegetable garbage, excrements, etc., collected in
towns, brought to a red heat in a muffled kiln and after-
wards used to filter and purify the town's sewage. There
was also a detailed description of the wotkings of the
Bradford, Eng., sewage works, where a precipitant of milk
of lime was used. The Amines system of using a mixture
of herring brine and lime, the Conders process of using a
solution of lime, and the native guano process were dealt
with. Al of these can be studied in the back numbers of
Tue Canapian ENGINEER.

I then stated that purification by land was impossible
on account of the extreme climatic influences in this
country,and even in a very mild climate such as New Zea-
land the land is often unsuitable Irrigation lands should
be gritty and porous to a depth, at least, of four feet, and
should be well and carefully under-drained. It was for-
merly supposed that vegetation was the principal factor
in the cleaning and purifying process. In summer, vege-
tation will extract the manurial constituents, and power-
fully assist in destroying the bacteria. B, careful experi.
ments prove that farm land is really a process of filtering,

and that the puiification is effected by oxidation. There-
fore, irrigation lands must have periods of rest to allow
time to secure aeration, and should never be drowned or
water-logged ; and to prevent it doing so, provision should
be made to store the sewage during storms or severc
frosts. By having separate drains for the carriage of sew-
age the flooding can be avoided, but I sec little chance of
providing for long periods of frost except by going to the
unreasonable expense of covering the irrigation land in
winter.

If the land is composed of adhesive loam, light loam,
or light grave'ly soil, the whole of the organic matter con-
tained in the sewage can be removed. The underdrains
should be in short lengths, clhse together, say every two
feet, and the discharge end tesminate in an open chanuel,
so that air could freely pass through them to the land.
Nearly all public authorities owning irrigation works con-
sider that an untrained farm laborer is able to manage the
works, the result being that, say, the $100,000 spent in
shaking up the land and underdraining is lost, because the
land gets fat and useless, the drains are choked, and the
sewage passes through untreated.

Broad irrigation is effected by running the sewage
direct on to farm lands, and on account of the tenacity
of soil in holding in suspense moisture, sufficient land
must be acquired to allow one square yard to each two
gallons of sewage discharged per day in dry weather. The
land would sometimes absorb a great deal more, but it re-
quires to have periods of rest sometimes for as mucl as a
month, and it is unsdfe to allow an average of more than
two gallons per yard per day. The amount could be in-
creased by doing some draining to draw off the moisture.
The land on the slope of a hill is the most suitable; low,
flat land that is often waterlogged is useless. In mst
places it will necessitate pumping the sewage to the hill
top. There is no fixed rule how to proceed in distributing
the sewage on the land. Generally shallow channels are
cut by a spade, and the scwage drawn from the nearest
branch. Broad irrigation on farm lands is feasible where
the city is built on a hill and there is plenty of arable land
that is situated below the level of the main outlet of the
sewer, and theland itself is high and dry above the storm
water mark of the nearest water course. But except the
town is fortunate enough to have these requirements, the
system, if adopted, is expensive, and can only answer for
a makeshift, useful in dry weather,

The Government in Great Britain for the past fifty
years has demanded that all sewage shall pass through
land during the final filtering stage. It happens that the
majority of large towns are built in hollows and low lands
bordering on the water courses, and on the banks of navi-
gable rivers or seas, and only high enough to secure a good
fall for the drains above the high water mark, and they
cannot possibly introduce a simple inexpensive gravitation
sewage works; but where six feet in depth can be secured
it can be accomplished, by the screening bank and rough-
ing filter being on the same level, then letting the clarified
sewage come from the top of the roughing tank on to
the land, thus doing without any machinery or sludge
presses. Twenty feet is about the depth necessary to
provide for the proper arrangement of a good self-acting
werks; it then gives space for mixing the precipitants by
water power, and of sheking up the sewage water by
water wheel or turbine, and the first or roughing filter can
work downward, the clarified sewage passing out at the
bottom of the tank and over a water wheel or rough stones
to give it another shake up, and aerate it, then run along
box-made channels on to the bacteria filter, composed ot
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fine charcoal, etc., made by the Jaggers’ kilns from towns’
refuse or other suitable material.

Where it is necessary for the roughing filter to work
by an upward flow to save pumping, and where there is
under 10 feet of depth to work on, it will require an ap-
paratus to clear the sludge settling at the bottom of the
tank. Caundy invented a revolving pipe to suck it out,
which is clumsy, and expensive, and soon disarfnngcd.
There is another method simpler, cheaper and more
eflicient.

Every system of putifying sewage depends largely on

the qualification of the manager and attendant for its |

efficiency. To properly manage a sewage disposal works
requires a man with a thoughtful and creative mind, well-
informed on most technical subjects, one who will sift
things to the bottom, and who will take a lively interest in
his work.

The judgment used in selecting employees for such
important and responsible positions, means the saving or
the wasting of a large amount of money, and the improve
ment or decline of the general public’s health. In fact,
the success or failure of many costly sewage works is due
to the personal qualities of the manager.

We now come to the precipitants, and my experience
with regard to them is that there is considerable humbug
in conrection with them. There is a great variety of
sewage ; one is dye-polluted water, that is permeated by
strong chemicals. The chemicals and colors having got a
good grip on the dye water, then a chemical or other sub-
stance must be employed to compel them to let go
their hold, and allow the water to return to its pure state.
There are at least one hundred different kinds of precipi-
tants used in Great Britain, and I believe that in half the
cases powdered clay would answer for the purpose of
dividing the solids from the water better than the more
expensive precipitants. Clay bas been successful when
the chemicals would not make any impression. If many
of the marketed precipitants that have high-sounding nanus
are examined, powdered clay, and sometimes charcoal,
will be found to form a part of the mixture.

The art of purifying sewage is now being revolution-
ized, and if it were not that the British people are very
slow tu take up a new idea, the general use of precipitants
in England would have been a thing of the past some
time.ago.

The Messrs. Jaggers showed the officials their inven-
tivn of carbonizing town refuse and afterwards using the
praduct for purifying sewage, and proved that they could
secure the best effluent, but the Local Government Board
refusid to permit works to be constructed without using
irrigation land for the final process of filtration. Andas the
townsdid not wish havingtwo methods, they were compelled
to obey orders (except a few like Baildon, which risked hav-
ing their own way), and take the method of land irrigation,
and to prevent the land from getting too fat or dirty, they
are compelled to clarify the sewage in settling tanks, using
precipitants to be able to handle it quickly—which, when
the cost is placed alongside the cost of the new idea, is
often about 75 per cent. more. Strange to say, we find
that those towns which have lately got sewage works in
Canada have selected a system or a mix up of the parts of
several systems that can hardly do good work. The effiu-
ent discharged from them is probably dangerous.

An effluent may appear clean after clarification and
the solids have leen extracted by settling tanksand pre-
cipitants, but they have only taken out whatis chiefly
offensive to the eye, viz, : manurial, feecal. and heavy sub-
stances that do little harm until allowed to putrefy, but the

chief reason for needing purification is still in the sewage
water, held in suspension, viz. : albuminoids, ainmonia, {ree
ammonia, chlorine, alkalies, etc, which are all good in
their proper place, but are decidedly in the wrong place
when they are in water that may be used to water cattle
and promote fish life.

‘There is a kind of sewage discharged by slaugiter
houses, wool and skin washers, and by large hotels or
restaurants, that is heavily charged with blood, grease and
fat. By using a precipitant of bisulphide of carbon it may
he made to settle down ; but when the sludge is put into
a press only 23 per cent. of the moisture can be extracted
and the sludge still remains a liquid. 1f it could le
pressed clear of the moisture and made into a cake, it
would be valuable for fuel and gas making. Even after
clarification the whole of the fat is not removed, and when
it passes to the filters, stops up the air cells of the filtrate,
of course partly destroying the filter's purifying power.
Staughter houses and wool and skin washers should al-
ways be compelled to claTify their sewage before discharg-
ing it into the public sewers. In England there is a firm
contracts to extract the fat for the right of taking it away
for sale. Totels and restaurants should have a grease
trap connected with kitchen and pantry sinks, for grease
is the worst enemy to sewage works and drain.,

Those towns which have adopted the Jaggers carbon.-
ized refuse filters can dispose of greasy sewage without
tl. .se of precipitants, because coming on to the filters in
a raw state, and having to pass down through a fine
powdered charcoal, it leaves the grease on the surface,
which in a short time covers the filter and stops the flow,
when it can be scraped off, along with about two inches
of the charcoal which has become contaminated.

Mr. Pasteur and Mr, Warrington both declared years
ago that sewage contained the organisms necessary for its
own destruction, and with the combined cfforts of engi-
neers, chemists and biologis's it will soon be accomplished.
‘They have proved that there is a great variety of minute
organisms in sewage and land, and that in the colonies of
bacteria there is a marked difference in their tastes and
habits. Some are very dangerous to the public health,
and must be destroyed or they will destroy us. On the
other hand, there are other colonies that, so far as the
public health is concerned, are harmless, but they kill
and destroy the dangerous ones. On this account we
are now making the friendly ones useful Dby setting
tl:em to destroy the dangerous ones. And it is now
believed that ever since 1762, when filtering sewage was
begun to be cleaned by passing it through land, that it
has always been partly done by our allies the bacteria, and
only very slightly by growing vegetation. We now are
certain that the filtrate, whether composed of sand, rub-
ble, spar, coke, coke breeze, carbon and iron-coal, char-
cual, or charcoal made from refuse, that its value consisted
only in its qualifications for becoming a comfortable lodg-
ing house to the bacteria.

Now the latest improvement is purification by bac-
teria flters, sometimes called purifying by microbes. In
IEngland there are about five small towns working on this
priociple of allowing the sewage to purify itself by natural
processes. Each of the places do it by different ways, and
patents are, I believe, placed on each method. Some use
the settling tanks and precipitants; others’ make a dark-
ened tank answer in place of a precipitant and settling
tank, amd another by passing the raw sewage through a
roughing filter to clanify, then through the bacteria filter
to purily. The advantages of the bacteria filter are that
it eats up all the injurious matter and dirt except grit,
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sand,..¢tc., and by so doing does away with sludge and
expensive machinery used for mixing precipitants, press-
ing, pumping, etc., and perhaps the greatest advantage is
that the works do not require so much depth as the old,
complicated system.

So it seems probable that the sewage works of the
future will have a roughing filter, and if sufficient depth of
land can be secured the sewage will be run on raw from
the sewer. Then it will pass through carbon of some kind
or a substance of a similar nature; then out at the bottom
and through troughs to the filter, where it will be split up
and rained on to the filter in small streams. Each filter
will contain over three feet in thickness of filtrate properly
packed together, but in such a manner that the air can
get through and supply the bacteria with the oxygen they
always need to assist them to carry on the work of nitnfi-
cation, and enable them to discharge the hydrogen that
they manufacture.

1f there is not sufficient depth to allow both filters to
have a downward flow, the roughing filter must work with
an upward flow, which will save four feet, and it may have
a very simple contrivance attached to clear the bottom of
sludge and bring it to the surface of the ground. To work
a sewage business of this kind will cost very little, and the
cost of Iand and construction will be small in comparison
to that, for instance, of the Hamilton, Ont., stamp. The
filters can be constructed so that they will filter 200 gallons
of sewage per square yard per day, or if you choose to say
cubic yard per day, for we should make the filtrate at
least a yard deep.

The next point is what is the bast material for use as
a filtrate. The State Sanitary Board of Massachusetts at
Boston has conferred a great benefit on the world by
making exhaustive experiments into the sewage purifica.
tion business, also into the habits of bacteria life and their
use for filtering purposes. They used sand of various kinds,
pebbles, broken stone, gravet and similar materials, but no
carbon of any kind or charcoal. They showed us how the
climate acted on the filtering material and what season of
the year the bacteria worhs thie best.  The stony kind of
material is, in my opinion, too cold. In England,
coke or coke breeze has been the favorite filtrate
for a long time. I used this material and it gave fairly
good results, but we knew of nothing better then. Mr.
Garfield, the manager for Wolverhampton, Staffordshire,
England, happened to observe a very filihy stream run on
to a heap of soft coal screenings, and he also observed
that when it run out at the bottom of the pile it was equal
to spring water. Being an intelligent man, he lost nuthing
by his observation, but quickly tested its purifying power
in his sewage works, which went all right; so they use
small coal for filtering at Wolverhampton. This find is
almost as good as a Klondike to England, because they
have hundreds of large pit hills composed of screenings,
shale, etc., that they formerly could not sell.

Having no coal to spare in this country, and seeing
that we burn the very dust, the find will be of no value,
only in places where a coal mine is located. Profes-
sor Peat for a short time purified sewage with wood char-
coal and secured a pure cffluent, but the ¢ost could not be
tolerated. Benj. and H. B. Jagger, of the Rivers Purifi-
cation Company, Limited, of Southport, Eng., have found
a method of making a powdered charcoal from towns'
refuse and garbage, which answered even better than
wood charcoal, and supplies a material that suits better
than anything clse for the bacteria filter.

The idea that charcoal was the best filtrate is very
ancient. Where the Jaggers system is used, as at Baildon,

Yorkshire, Eng., and other places, a muffled kiln is built
near the filters, and the excrements from privies, ashes,

. vegetable refuse, street sweepings, bad meat, or any offen-

sive material is taken and tipped into the destructor or
kiln, brought to a red heat, then withdrawn, cooled and
riddled, and then used to filter the sewage. [t has been
shown that it is necessary when constructing any kind of
a sewage or water filter to make a proper provision for the
passing of air through the filtrate. If they succeed in
being able to gerate a filter, and at the same time be pass-
ing sewage through it, then the sewage works will need
very little attention after having been once started, and
the cost of management will be reduced to a fraction,.be-
cause the sewage will be continually running through and
there will be no machinery or sludge to care for. There are
two patents already out which profess to be able to meet
this requirement. Mr. Lowcock has got a method of
putting periorated pipes in the ceantre of the filtrate, con-
nected with a fan blower that is driven by power got from
the stream of sewage coming down the sewer to the works.
The fan forces the air into the filters at a pressure of five
inches of water. He proves that this supplies all the
necded oxygen, and there is no need to stop the filter to
aerate. In my opinion the method will stand improving,
for if the filtrate is water-logged or immersed in water [
cannot see how five inches of pressure is going to travel
18 inches, and should it travel upward it will never travel
downward and aerate the lower half. I am quite aware
that the most work is done in the first 12 inches of filtrate
at the top, and on thig grow.ad it may answer.

There is another inventor who builds the filtrate on a
grating, leaving an air space of about a foot between the
concrete bottom and the bearing grate. In the walls of
the filter tank he builds a quantity of air shafts and raises
them to several feet above the filter level, then fixes How-
arth screw ventilators. These being driven by the wind
of course create a vacuum in the air space under the
bottom of the filtrate, which causes a quantity of air to
come down with the water, for in this case the filter can-
not be water-logged or the air space at bottom would be
choked. Of course the water or effluent, when passing
out of the filter, is trappad to prevent air coming in that
way. I believe this system will be improved on, especially
when the Jaggers system is the filtrate, because having
considerable heat at the kiln it could be utilized to increase
the draughts without using ventilators.

There is another way to aerate which certainly gives
plenty of air to the filter, but requires a great deal of
machinery and attention and makes it costly. It is used
by the International Sewage Purilication Company, in
England, but, I believe, not by their agent out here. They
found that passing water through even polarite (which is
com'posed of sesquioxide of iron, 53.98; silica, 15.10;
magnetic oxide of iron, 19.19; protoxide of iron, 7.25;
calcium oxide, 1.42; carbon, 1.80) did not purify the
water when kert running, and the Government inspectors
would not permit the cffluent to be discharged. They
have now altered their system, and the sewage is dis.
charged suddenly on to the filters by self-acting valves
and troughs which are constructed to hold the quantity
necessary for one charge. it is thrown on quickly, so that
the air contained in the filtrate cannot escape. The sew-
age settles down, forcing the air before it, and as it lowers
below the surface, of course draws a fresh supply of air

" into the polarite. it takes under two minutes to spread

the water on, and they allow cightecn minutes to pass out,
and the polarite to get re-acrated, so the cycle takes twenty
minutés.
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It is estimated that one thousand population dis-
charges 156 pounds of solids and 260 gallons of urine each
day. It appearstome to be a wilful waste to have all
that valuable manure converted into hydrogen, and blown
away f{or every plant to share in it, when by spreading it
on our Jand it would enrich the land and increase the
crops. .

Sewage that is allowed to stand and ferment as it is
in the sewage irrigation works at Berlin, Ont., and which
contains about the usual amount of organic matter per
gallon, will give out 1} cubic inches foul gas per hour per
gallon. This shows that irrigation works where the land
is allowed to get waterlogged, as the land does in Berhn,
is a menace to the health of the country.

The average composition of the scwage in the small
towns of Ontario is about as follows, viz. :

Organic matter...coeee  ceeeen 27.72 grains to each gallon.
NRIOZEN ceiveerenccancncones 6.21 " "
Phosphoric acid ..o veane... 1.57 “ b
Potash, about ........ieeen... 2,03 o .

When some of this weak sewage is placed under a
powerful microscope it is shown- to contain various dead
and decaying matters, also multitudes of bacteria, but few
of the higher class of microbes; neither does the heavier
sewage, and when a new bacteria filter is started it must
be supplied with a sufficient number of colonies-of the
sewage destroying kinds.  So in the first place it must be
filled by an effluent running from another filter and
allowed to stand for a time until the bacteria can suffi-
ciently increase.

ROLLER BEARINGS.*

BY W. BAYLEY MARSHALL, M. INST. C.E.

Tlie application of rolling motion to bearings has been
rendered practical within the last year or two. The author
referred to (a) the advantages which might reasonably
be expected to accrue from the use of roller bearings, (5)
the requirements of satisfactory bearings constructed on
this principle, and (c) some of the fesults which have
lately been obtained from the adaptation of such bearings
to rolling stock and other purposes.

(a) As to the advantages arising from the use of roller
bearings—It is an interesting fact that although full
knowledge has existed from the earliest days of the advan-
tages of rolling motion when applied to tractive purposes,
as shown by the use of wheels or rollers, for reducing
the effort required to transport heavy loads, it is only
within comparatively recent times that serious aftempts
have been made to substitute such motion for the ordinary
rubbing or scrubbing friction between the axles or journals
of such wheels or rollers and their bearings. If by the
introduction of rolling motion between_the journals and
bearings of the rolling stock or between the wheels and
axles of the road vehicles, as the case may be, a further
and very considerable reduction in the effort required to
move any given load can be obtained, and this at a com-
paratively small additional monetary expenditure, far out-
balanced by the consequent economy, it would seem that
such application must become general. The following
wre, amongst others, the principal advantages claimed for
ioller bearings: Great reduction in starting effort; de-
«reascd tractive effort ; decreased revolving effort; economy
. lubrication.

The reduction in the effort required to start vehicles
«t shafts fted with roller bearings, as compared with those
atted with ordinary bearings, is of such importance that
{1t were the only advantage it would warrant the neces-

. ;’ At:s}x:ét ofa papfr read before the Toronto meetiog of the British Azsoclauo;
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sary additional monetary expenditure. Although 1t 15 not
claimed that the reduction in tractive force will be so large
in proportion to that in starting effort, it must be remem-
bered that this force is in application durirg the whole of
the time a vehicle is running on level ground or ascending
gradients ; this point, therefore, becomes of great import-
ance when the toral amount of work done is calculated.

The decreased revolving effort is of great economiical
value in all cises of h avily loaded shafting, as careful
experiments have shown tbat the amount of puwer required
to drive the main and counter shafts in workshops, all the
tools being idle, amouats to as much as from 50 to 8o
per cent. of the power required when all the tools are in
full work ; these figures show that there is ample room for
improvement in shafting bearings. The economy in Jubri-
ication is a considerable item, seeing that a perfectly con-
structed roller bearing does not require any lubrication
but only sufficient oil need be applied to prevent the rust-
ing of the various parts.

The various parts must be proportioned with refer-
ence to their relative movements, so that nothing but
rolling motion takes place between the surfaces engaged.
The bearing rollers must be kept parallel with the axis of
the axle or journal upon which they run, that they must
not be allowed to touch each other, and that they must be
of sufficient diameter and length to bear the fatigue of the
duty they have to perform. Adequate provision must be
made to meet the end thrust, not only of the rollers, but
also of the axle or shaft when revolving within a fixed
bearing, or of the bearing itself, when revolving upon a
fixed axle. The bearing must contain as few working
parts, and these as simple as possible. The most import-
ant from a commercial point of view is that the bearings
shall be produced at reasonable cost.

For many years the only successful application o
rolling motion to bearings was the well-known *ball-.
bearing " so universally adopted for cycles, and although
these bearings have been found most satisfactory swhen
subjected to light loads, all attempts to apply them to
heavy ones have, so far as the author knows, resulted.in
failure, these failures atising chiefly from the balls indent-
ing the paths or races upon which they run. Directly this
takzes place the balls begin to lose their friction-reducing
properties. If a semi-circular trough be constructed-
which accurately fits a- ball, and alter the ball is placed
therein, one end of the trough is lifted until movement of
ball takes plaee, it will be found that the ball moves by
sliding and not by rolling; this is indentation carried to
its extreme limit. Another defect in the ball bearing is
that the balls are allowed to touch each other, and as the
touching points of any two balls arc revolving in opposite
directions, there must be a certain amount of scrubbing
friction. ’

Improvements which have been made recently in the
use of roller bearings are making their employment in
general traction more common, and are scen on 2 number
of English railways,on sume of which the tests were
made, from which the following data were compiled :

A passenger train of six carriages, fitted with roller
bearings throughout, has been running for two years be-
tween Brighton and Kemp Town, with a total mileage of
over 70,000,and has shown a saving of from 12} to 15 per
cent. ‘in the consumption of fuel, which saving has teen
obtained under most disadvantageous circumstances, inas-
much as the engine has to be kept in steam for about 16
hours per diem, whilst its actual running time is under
seven hours.

A tramway car fitted with ordinary bearings and
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weighing ™ tons 15 cwt. was let loose from a point 56 feet
up an incline with 1 foot 6} inches rise. It ran down this
incline and 57 fect along the level line at foot of same, or
a total distance of 113 feet. The force expended was
therefore 6,160 Ibs, falling through 1.521 etc., feet, or 9,364
foot-lbs. The average frictional resistance was 0,364
-~ 113, or nearly 83lbs., equal to 30.5 lbs. per ton. A
similar car fitted with roller bearings being let loose from
the same point, ran the full length ofthe level line avail-
able, namely, 320 feet, and had not then quite come to
rest, the total distance traversed being 376 feet. The force
expended was as above, 9,364 foot-lbs. The average fric-
tional resistance was 9,364 -~ 376 = 24.9 lbs., or about g
1bs. per ton of load. A saving of 70 per cent. Relative
starting effort of a tramcar on a gradient of 1 in 20, ordi-
nary bearings 300, roller bearings 77, saving 23 per cent.,
ditto, ditto, on agradient of 1 in 8¢, ordinary bearings 1co,
roller bearings 50, saving 50 per cent., ditto, ditto, on a
gradient of 1 in 140, ordinary hearings 100, roller bearings
39.6, saving 60.4 per cent.—results-which require no com-
ment. Perhaps one of the most icteresting amongst the
general applications of these bearings is that of the big
bell at St. Paul’s Cathedral, ¢* Great Paul,” which with its
headstock and other moving parts weighs nearly 25 tons,
and which gave considerable trouble when mounted on
ordinary bearings. The following results are instructive:
‘When mounted on the ordinary bearings the bell came to
rest—after the swinging effort had been discontinued—
within one minute, when on roller bearings in 6 minutes
55 seconds, showing that the frictional resistance of the
latter was only about one-seventh of the former, a result
remarkably in accordance with the starting effort tests
given under the head of ** Tramways." With reference to
the question of heating it is an interesting fact that there
has not been a single case of a hot bearing in all the ex-
perience so far gained with roller bearings.

Although it is somewhat early to predict what the cost
of maintaining. these bearings will be, the results so far
show that if they are constructed of suitable materials, it
will be extremely low ; 60,000 miles in railway work and
over three 'years in tramway work, with but very slight
wear are most encouraging. It has been found that
polished compressed steel is the best material for the rol.
lers, cast steel for the cases in railway and heavy shafting
bearings, and hard cast iron for tramcar and other lightly
loaded and slow-running bearings.

‘WE bhave been compelled to hold over a quantity of
interesting matter, including a report of the meeting of
the British Association for the Advancement of Science,
held in Toronto last month.

UNUSUAL MINING,*

& —
BY J. T. DONALD,

Lac a ]z Tortue (Turtle Lake), 21 miles {rom the city-of
Three Rivers, on the Piles branch of the Canadian Pacific
Railway, is a very curious iron mine, worked by the Cana-
dian Iron Fumacc Company, which operates a modern water-
jacket furnace at Radnor, 10 miles distant. This lake is a
body of water about four miles long by onc and one-quarter
miles in average width, occupying the centre of a large area
of swampy land. The surrounding Jand is largely composed
of sand formed by ‘the wearing down of ‘the Archacan rocks
by glacial action. It is well known that decaying vegetable
matter yields acids that dissolve the oxide of-iron.  Evidence
of this solvent action of vegetable acids on iron are frequently
scen in picces of slate.  The slate is colored by iron, but fre-
quently white or light-colored spots occur.  These are points
where a leafl or a fragment of bark has been deposited. with the
ﬁnc mud, in which form the slate was dcposxtcd. The leaf or

*Tivta The :,ugmccrlug am Mining Joumtu.

bark. has decayed ; the vegetable acids thus formed have dis-
solved the iron oxide to which the color of the slate ivas due,
and of course a white or colorless patch is formed.

In the sandy area around Lac a la Tortue we find the.most
favorable conditions for the action.of vegetable acids on iron
oxide. The sandy land produces a rank vegetation, and its
decay ‘urnishes abundance of organic acids. These acids are
in solution in the drainage waters, which on their way to the
Iake percolate through the sand. They thus come into con-
tact with the iron oxide in the finely divided materials, dissolve
it, and carry it along to the lake.  Here a new.chemical action
comes into play. (I‘hc solution of iron in vegetible acid (in
which the ifon is in what the chemist calls the form of a proto-
salt) is oxidized by the action of the air on the surface of the
lake into a persalt, which is insoluble, and appears on the sur--
face in patches that dlsplay the peculiar iridescence character-
istic of petroleum floating ofi water. Indeed, not infrequently
these filins of peroxide of iron are incorrectly attributed to pe-
troleum. Theése films become heavy by addition of néw parti-
cles, they sink through the water, and in this manncr, In time,
a large amount of the iron ore is deposited on the lake bottom.
It must not be supposed that the ore is deposited as a fine mud
or sediment. On the contrary, in this lake ore, as it is called,
we have an excellent illustration of what is known-as concre-
tionary action—that is, the tendency of matter when: in.a ftine
state of division to aggrcgate its pamcles into masses about
some central nucleus whica may be a fragment of tlic sunken
wood, a.grain of sand, or indeed a preformed small mass-of
itscll.  Precipitated in water, as our lake ore is, ‘it of course
has.great freedom of movement, and we, thcrcforc, find it in
flat concretions, more or less .porous :md circular in outline ; ;
the general appearance amply justifying. tne-term ** cake orc,
which is locally applied. These concretions vary much .in
size, some of them being no longer than mustard seeds, others
8 or 10 or more inches in diaméter. Frequently the larger
cakes are joined together and form masses looking not. unlike
batches of a certain kind of bun commonly éxpoécd in the shiop
window of every confectioner, and made by coiling a strip of
dough round and round a piece of itself. ’

The ore is not found over the whole lake bottom ; it oc-
curs along the whole -margin, and also well out Trom shore
where streams cnter the lake, the distance of the ore deposit
from shore depending, of course, upon the volume of water car-
ricd by the streams.and the velocity with which it enters the
lake.  Certain strips of ore occur at a considerable dxst:mcc
from ghe shere, and in as much as 16 ft. of watef. “These
decp-water, mid-lake deposits deniote probably the courses of
former streams which are now non-existént, owing to some
change of level, The ore is extracted from ‘this lake-mine. by
hand and by power ; the shallow margins are.worked: by hand,
while from. the dccpcr parts of the lake the ore is raised by
mcans of a stcam dredge.

A short time ago the writer was instructed by the pro-
prictors to make an examination of the lake-minc and report
the quantity of ore in sight. From -the déscription of the
mine already given, it will be seen that. the task allotted was a.
somewhat unusual one. A certain amount of planning- and
cxpenmenting was.necessary before any satisfactory. method ot
getting at the quantity could bec dctermined upon, but ﬁnall)
the following method was adopted, and-found to-work admir-
ably: .

A number of lengths of 1-in. gas pipe were coupled :into
one leagth of about 30 ft., and this, resting .on the stern of 2
scow, -was pushed. down into -the water until the “end rested-
on the bottom of the lake. The scow was towed by a tug back-
ward and forward over-the whole Jake.  When an ore deposit
was reached, its presence was indicated by the vibfatbry motion
of the long pipe, caused by the cnd ‘slipping from cake to cake
of the ore. When no ore was at hand the end of the pxpc slid
smoothly along-the firm sand, for fortunately ‘nothing coarser
than sand is found in the lake except ore cakes. ‘When a-de-
posit of ore had-been located and -its superf .ial -extent deter-
mined as above indicated, the quantity of ore per square-foot
of cach deposit was determined as foliows: An iron tube
about 2 1-2 feet in diametér ivas lowered from the side of tbc
scow into the dcpos:t and workcd down until it passcd through
the-ore layer int6 the sand bancath ; then,” by means of an-int-
plement like a telegraph spoon.and by long-handled tongs and
grappling irons, all the ore within ‘the area -of the ‘tube-was
brought up-to the deck of the scow, where it was examined-and:
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weighied.  This was done at several points in cach deposit.
and having already dctcrmmcd the. extent of the deposit it was
an- easy. matter to est:m;xtc the ofe in sight in each.

‘By this ‘mecthod it is: belicved that a very reliable estimate
cf the quantity of ore-in the lake ivas obtained ; certain it.is
that the cstimate made by the wntcr differs matcnally ~from
those that had been; made- by other means, It must be added
in conclusnon, that this Jake-mine.is something like the wndow’s
cruse-of oil of.which ive read in Holy Writ—the supply is’ bemg
constintly rencwcd Vast. amounts of iron still-exist in thc
surroundmg -sands. chcmble acxds are formed from. the.de-
cay of cach year ‘s, vegétation, and- cach ycarvthe drainage- car-
ries ihto the lake 21d: deposits there a large-amount of iron.
This is no mere theory ; one can aclually sce the dcposmon of
the ore along the-margin, and, moreovér,'it is found in actual
working ; if 2 certain spot be worked out it will in a few years
again yield ore in paying quantity.

‘. ”
—_— 1

HHOW TO MAKE A SIMPLE STEAM CALIORIMETER.*

BY M. THOMAS PULLAN.

In tbesc latter days of keen competition, it is desirable to take,

every advantage, and to correct all sources of loss from whatever cause,
The fact that many boilers,. pamculaﬂy when forced or overwarked,
produce wet steam), is well known, but the amouat of this. moisture, or
even the fact of its existence, is not always easxly dctcrmmed

Maay engineers haye not access to the expensive instruments for
determining the same, and in.view of this last fact, 1 berewith submxt
a short description, with sketches, of a very s:mplc“ thrommg“ calor-
imeter, which any engincer may.construct for himself; at’ the nominal
expense of a few pipe fittings'and a steam thermometer, whicti may be
purchased for a couple of dollars.

Fig. 1 shows the. calorimeter assembleq in :position for use, con:
nected.to a steam pipe; whcn poss:ble it. should be conrnected toa ver-
tical.pipe, as shown. Thc body of the instrament rsay be, made of-a

1-inch. T ﬁmng. into the top of uhxch is. scrcwed the bushing, B (Fig.
2}; into the bushing, B is ﬁtted the thermomecter tube; 7', which is
made of brass, turned down, as -shown, suf_!ic:ently thin to readily

FiG. 1. P

transmit-heat; and ths moath of the tabe. 35 somewhat cuppcd The
steam pipe'S, made of }4 inch pipe. is. thtu.ded sn!ﬁcw:ntly long;:so0
that after having béen sérewéd into-the bnshmg. D, it will accommo~
date a-34.inch cap, C, which is'screwed ‘on “the- end, making-a stéam-

tight 3¢ pxnt withi the bashiag, D, Tato the centre of the cap is drilled 2
small hole, about % inchin dmme{er. couttersudk on both s:dcs. the
function of which is to *throttle * “the steam.

‘Careshotld be taken in.obtainiag, as near as.possible, the best
specimen of steam in the supp!y pipe. so itis advisable to connect up,
as showan in Fig. 1, by jusérting the fced pipe, S, the end of wh\c‘h is
pcrfora!cd. into thie centre of the supply plpe. Ifi itis snmply sCrewed
in, asi3 ordmanly done, soms of the condensed steam, whxch invari-
ably exists, would, in trickliog down the side, eater the calotimeter and
cause an ervor. ‘The exhaust pipe, which lculv, {rom the bottom of tho
instrument, may be of. any coovenient: !engtb th 2 sho-:.s oiber
views of the thermometer tabe and thtoulmg nozzlz.

This type of calorimeter,.termed. *“throttling,” was developed by
Prof. R. C. Carpenter, of. Cornell’ Umversﬂy. aad .the principle-upon
which it operates is as follows :

Some of the heat contaiued in high. pressure -steam s hbcm!cd
when tho pressure is ‘lowersd; and. that heat is utilized in: evaporatiog.
any waler the steam may. eonta:n, and in raisng the temperature of the
stcam abcvc that dug to-its: pressnre. Thas, for cxamp!e. the- toul

. !-'mru tho Lmeriean Elcczrldca

heat in 1 1b. of steam at.8o 1bs. absolute pressure is 1,177 B. T. U,
{Britisb Thermal Units), and that in 1 1b. at 20 lbs. absolute pressure
- a
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FIG 2

is 1,151 B. T. U. ‘I, now. steam werc allowed to expand without
doing work on any body-except nself from 8o 1bs. to 20" Jbs. pressure,
26 B. T. U. would ‘be liberated- for each pound. of stéam. Since, at
20 1bs. pressure 954 B. T. U. are rcquxrcd to evaporate x 1b. of-water.
we should bave additional heat sufficiént to .evaporate 26--954, of
.027.1bs.

Now, if the original steam contained less than. 2.7- per cent. of
moistare, a thermomieter placed in the steam wonld show a tempera-
ture higher than that duc to a pressure of 20 Ibs., which is 228° F. In
such a éase it would be possxble to compute the percentage of moisture
in the steam; but. if-the steam contained more than the above per-
c=tage of miisture,.the heat would not be sufficient to evaporate it,
and the rcadmgof the {hemomctcr would be equal tothat nfthe boiling
point of the given tempetature ; thus no-computation of the moisture
cootained in the steam eonld be possxble That is, a throttlisg calofi- |
meter cannot be used if the steam contains much over 2.5 per cent. of
moisture, but it .is .very convenieat .and accurate within its limits of
operation.

To operate-the instrnment, connect up as shown and: 6ll the
thermomeater tubs iwith some heavy oil; cylinder ml{prob\a‘bly being.the
best. .Now, baving inseried the thermomieter, open-the valve aad allow
steam- to flow uatil the temparatnrchas become constaat, which wxll.
bebut a short while; wben ihc coaditions are such, read the’ thermome-
ter, the operation lhcn bexu eomplcte

‘The quality of tbc steam mny be-then readily found by sibstitut-
Iag in the followiang formnla H

Q=(H-S+48 (T—zx:)]—-L where Q= quality of steam; Ha=
total heatat atmospbcnc pressure ;- S=temperatare of steam in boiler
at abso]ute pressure- (gauge pressare 414 7 1bs); T=temperature ob-
served in calorimster, that is, reading on thermometér ; L= iatentheat-
of steam ia boiler at absolute pressace.

Values of H, S and:L,may-be.found by consulting:steam tables -
found in all mcch:.mwl handboob .and are-also furnished gratis by
some builders -of baxlcrs "The percentage-of moisture is, ‘of conrsc,

100—0. -

SAFET'Y'VALVE PROBLEM.

Inour July issue we printed a soluuon of 2.-safety valve problem
in which the weight wqmmd on the -lever was: incorrectly stated.
The conditions -wera: lever, 36- inches; diameter of valve, 3 inches 5
fulcrum,.3 inches; pressure 125 lbs. The rcqmred wcight on the lever
is 73.625 Ibs. The formula for solving such problems is :—-

Arca of valve w A = 7-068.

‘Length from fuleraim to weight = L = 36"

Length from fnlcrum to valve ==} =2 37,

Weight of ball.=:

Load on safety \ulvc = area:X pressure.

Steam pressure = 325 1bs.=p.

chght of valve and fever.not taken into accaunt. .

W A xpxlt
A
W= 7.068 X 1235 x 3
35
W= 73.625 1bs.
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From a 'nountain G,2so feet high between Davidson and Rainbow Glaciers,
lookingZnortherly.

THE CANADIAN YUKON GOLD FIELDS.

The London Punch published the other day a cartoon on the Klon-
dike which will not be very comforting to those whose f{riends have
already started for this world-famous region. It depictsa mountain
with a shining golden summit. Death, accompanied by ravenous
wolves and a polar bear, sardonically watches the struggling climbers.
The one nearest the bear is already exhausted, and those behind him
are appealing, without hope, to the gold which bas become to them a
god  Such a picture will serve a useful purpose in making the grapes
scem sour to those whose poverty or delicacy prevents their attempting
the enterprise, and also as a powerful hint to those whose capital of
coin and iron constitution promise certain success.

r,..—— =

The Dominion Government has ene. gatically taken up the task of
regulating the mining operations of the Klondike and the improvement
of the means of transport, ctc., is engaging its carnest attention. One of
the most important operations is the survey of the White Pass—the
casicst route from Dyea or Shkagway. This is being done by C.
E. Cartbside, a civil engineer of juneau, and six assistants, at the in.
stance of an English syndicate which intends to run a railway from
Shkagway, a few miles from Dyea, to the Hootalinqua River, a distance

From a mountain 6250 feet hizh near Davidson Glacler, looking N. E.
towards the moutliof the Kutzchin River,

A PANORAMA OF THE INLET LEj

of 110 miles. The highest altitude to be reached is the summit of the
Pass, 2,600 feet, about 20 miles {rom Shkagway, where wharves and
warchouses are to be built. This surveying party has been at work
since the 28th July, and is already twelve miles up the river. The
work is to he pushed on so that the line will be completed as far as
Taku Arm next year. At present this pass, though the easiest, presents
terrible obLstacles, and it is so difficult to get horses over it that the
track is dotted with baggage abandoned until a more favorable oppor-
tunity arrives for its carriage. DBut a line even to Taku Arm will con-
siderably lessen the difficulty and land the miner near a waterway
which is navigable for miles at a stretch through the Teslin and Lewes
Rivers into the Klondike itself at Fort Selkirk.

Many other schemes are being talked over, such as transport
cables, etc., and meanwhile a force of about 1,000 miners who are
obliged to wait for a favorable opportunity to transport their baggage,
are at work on the trails with pick and dynamite preparatory to the
work of the shack builders and trail makers sent out by the Govern-
ment. In addition to this, new steamship companies are incorporated
almost daily. The North-West Trading and Transportation Co. has
just let a contract for three more steamers which are to ply the Yukon
between St. Michaels and Dawson City. That means that this com-
pany alone will have eight stcamers on the Yukon. Up to the present,
navigation has been very difficult, but a company of New York capi-
talists is building a gipantic dredge capable of removing about gco
tons of sand or gravel per day. And this is to traverse the Yukon and
render navigation as easy as if on the busy waterways nearer home.

LOOMING DOWN TIK VUKON FROX OGILVIE'S ONSERVATORY.
From a Photo by Capt. Deville, Surveyor-General.

In the holding ot claim, might is still right, but the might of the
individual is now substituted for that of wise government regulations
and protection. Inspector Constantine has been for some time acting
as commissioner in the Klondike, empowered to fix the limits of all
claims and report them officially.  Until the arrival of the new admin-
istration he is acting in a semi-judicial capacity and settles all disputes
voder the direction of the Government at Ottawa. This primitive
arrangcment was not, however, intended as permanent, and Major
Walsh, of Brockville, has been appointed as administrator of the dis-
trict and commander of the Mouated Police. The major’s qualifica-
tions and the popularity of his appointment have received so much
attention from the daily press that it is unnecessary for us to add any-
thing on that head. Thenew administrator does not at present intend
to hold his office for a long period, but he will see the territory in
thoroughly good working order before he rcturns to his home in
Brockville, Licut.-Col. Henry Aylmer, of Winaipeg, was appointed
as clerk of the court and registrar.  He hassince resigned that post,
but there is no Yack of applicants, and the office will be filled by some
other qualified person. The Minister of the Interior bas decided
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From a mountaln 6350 feet high between Da'vldsox; and Rainbow Glaclers,
looking east towards Point Seduction,

EARING TO THE KLONDIKE PASSES.

B

to accompany the major and his party as far as Tagish, so as to
inspect for himself the facilities for landing passengers and traffic, and
conveying them over the summits of the passes. In order to kecep
the balance of justice in case of differences or crime, Judge McGuire,
of Prince Albert, has been transferred to Dawson City, where his court
will be beld. A gold commissiouer bas been appointed to take over
some of the duties hitherto performed by Inspector Constantine, and
has power to make such regulations as his experience proves necessary
for enforcing the law op placer mining, and a force of eighty Mounted
Police, with a Maxim- gun, are already on the way. This force is
likely to be increased to r25.

The arrangements for the carrying of mails are nearly complete.
This has been done by the friendly co-operation of the Canadian and
American Governments. The latter Government will carry the mails
free from Victoria to Dyea, when they will be handed over to the
Mounted Police, and the Canadian Government undertakes that the
mail shall be carried once a month between Dawson City and Dyea,
Both these cities will be declared International Postage Exchange
offices. There are already post offices at Dawson City, Fort Cudahy,

L and Forty Mile, and others will necessarily follow. This arrangement
is to be supplemented by the work of a Government commission con-
sisting of an astronomer, surveyors, geologists, and telegraph experts,
part of whose business will be the establishment of telegraph commu-
nication between the various important points and telephone lines
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From_ a_mountain G250 feet high between Davidson and Rainbow Glaciers,
looking S. S..-E.down LynnCanal

‘rom_Photos by W. F. Kixg, Chief Astronomer to the Dominion Government.

‘The number of edible vegetables and fruits that can be grown in
the region is larger than at first supposed. Wild onions, rhubarb,
blueberties, cranberries, salmonberry, wild ~aspberries and red cur-
rants grow in abundance on the sides of the mountains. and the
Department of the Interior has just received from Mr. Ogilvie a
bunch of wheat bearing the following card: * Grown at Fort Cudahy
from accidental planting in the autumn of 1895. All from one root
and cut 14 inches above ground, Sept. 7th, 1896." Avgust 27th, min.
temp, 31 8, August 31st, min. temp., 27.2; Sept. 1st, min. temp., 27.6.
The wheat is not of the bighest grade, but it is good nourishiog grain.

‘The severe cold forso many months in the year seems to present the
greatest ultimate difficulty, but Mr. Ladue says he has chopped wood
in his shirt sleeves when the thermometer registered 70 degrees below
zero and suffered no inconvebience.

Judge McGuire, who will preside over the courts of the Yukon
district, was formerly a partner of the late James O'Reilly, in Kingston,
and has for about twelve years been one of the judges of the Supreme
Court of the North-Waest Territories.

A. E. Mills has gone from Victoria to Lake Teslia to erect a saw-
mill there for F. M. Yorke, who also contemplates building 2 steamer
on that lake.

A report from Lake Lyndeman, dated last menth, says there are
about 400 men an that lake and Lake Benaett building rough boats in
which to descend the river to the Klondike mines.

NEAR ZHE NEKADWATERS OF MILLER CRYEX, YUKON DISTRICT.
From a Photo by Capt. Deville, Surveyor-General,

between the principal mining camps. That so r 1ch has already been
done for a hitherto almost inaccessible district in the interest of human
life and comfart, affords a strong presumption that ere long the only
deterrent will be that of the climate, and even that is in some measure
subservient to the advances of industry and civilization.

Both Dawson City and Shkagway are assuming the appearance of
municipalities. Late last year the inhabitants of Dawson City num-
bered 4,000, and Mr. Ladue, who owns the site, estimates that next
Juoe it will have ron up to25,000. It may not, of course, remaio at

‘ that figure ; but a residuc of the miners, and the certain increase of
stores of various kinds, will make Dawson a very considerable town.
Already it has a saw mill and Presbyterian, Baptist, Methodist and
Roman Catholic churches. It is the headquarters of the Mounted
Police, ana the Government intends to establish a bank there, where
the gold of the miners can be deposited and exchanged for dralfts.
! This will, of course, necessitate the cstablishment of an assay office.
Shkagway has alrcady a Broadway and several avenaes, and many of
the miners are Jocating Jots and bujlding houses. It is estimated that
next year its population will reach s5,000.

James D. McGregor, of Brandon, has been appointed inspector of
mines for the Yukon, and is on his way to the Klondike,

On theauthority of Hon. James Orr, the first member for Cariboo
in the crown colony parliament of B.C., and John King, a Spokane
miner, the B.C. Mining Fournal gives the following as an easy pack
route: Ashcroft to Quesnelle, 220 miles ; Quesnelle to Fort Fraser, 140
miles; Fort Fraser to Decker Lake, 30 miles; Decker Lake to Hazle-
ton, 75 miles: Hazleton to Kispiox, 9 miles; Kispiox to Stickeen above
canyon, 9o miles ; Stickeen above canyon to Teslin Lake, 120 miles;
total, 6S4 miles, with good feed from the first of May until fall all the
way. At no pointis there a stretch of more than 20 miles without
good feed. For hundreds of miles peavine is found in profusion, and
bluc joint stands along the lakes and water courses higher than a man
on horseback in places, There are no high divides to cross, and goou
roads could casily be made from Quesnslle to Lake Teslin, on which
route fresh horse feed can be had in plenty from :st May to 1st Novem-
ber. The Hudson Bay Company turn out its *cayuses™ all winter,
and in the spring they are fat. They paw up the snow and get at the
grass. In Lake Teslin salmon are captured weighing as much as 40
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pounds. Grouse aund pheasants are somerimes pot, but (he great
game bird is the ptarmigan, of which countless thousands
may be shot. The climate is not bad, and Mr. King knows families of
white people who have lived n this route for 30 years and reared
children. He says: * The man who goes to the Klondike by this
route 1s exposed to few more hardships than in any new country. He
can go nearly every foot of the way on train, steamer, horse and small
boat. Once at the head of navigation, the man with an outfit can
cmploy Indians to do the drudgery of camp life and will be sure of
safe pilots. The Indians, Taltons and Stickcens get $2 a day and
buard. They do the cooking, set up the camp and perform all other
duties.’ 1t may be added that this route, as far as Telegraph Creek,
has been used more or less ever since the days of the Cassiar alluvial
mining days of 1870, and has been traversed by thousands of miners.
Reports by the Government geologists show that all the regions
bordering on this route are highly mineralized, and generally spe:king
have been scarcely touched on by the prospector The Canadian
Pacific are now building a telegraph over this route The line starts
from Quesnelle, on the mamn line, and runs north-westerly to Fort
Frances, thence to Hazleton, then to Telegraph Creek, then to Lake
Atlin (from which a branch will run down to Dyea), and from there to
Fort Selkirk and Dawson City.

It is safe to say that the wcrld will know more about the great
North-WVest of Canada in the next six months than it has known in the
past sixty years By ecach steamer newspaper correspondents are
going north from Victoria, and from San Francisco, and Seattle, re-
presenting not only the leading Canadian papers, but American and
European publications, including such papers as Huarpers', of New
York.

A man named Johnson has come down to Vancouver with his
partaer, bringing $18,000 as the result of a strike this season on the
Peace River, where they had been for three months working with pans
and 12 foot sluices. Other miners were renfaining there all winter,
depending for their supplies on the H. B. Co.'s boats, and were taking
out large quantitics of gold with the crudest appliances. Owing to
these finds it is proposed to organize a company, which will put new
steamers on the Athabaska and Peace Rivers. The question of the
route to the Yukon by these rivers and the Mackenzie is well treated
in Edmonton Bullctin of Aug. 12th, in which two routes are considered
cheap and practical, one being by way of the Pelly and the other by
the Porcupine branches of the Liard River, starting from Athabaska
Landing ‘Tbese routes have already been taken by a number of people
from the North-\Vest Territories. The distance from Edmonton to
the Kiondike is 1,500 miles as against 1,600 by the Chilkoot Pass and
4.400 by Behring Sea. A surveyor who has been over the route says
one difficulty is the time lost in ascending the Yukor to the Klondike
alter going down the Porcupine, but such points will soon be de-
termined; but meanwhile it may be said in favor of these routes that
the discoveries of gold and other minerals this side of the Yukon—
such as noted above—will render them attractive to the prospector.
There may be more than one Klondike in the vast area of utterly unex-
plored country accessible from these routes. e can quite agree with
the Bulletin that an all Canadian, all-land route, affording access to
the north at all seasons, is the most pressing necessity if the wealth of
thisregion is to benefit the trade of Canada.

W. T Jennings, the well known civil engincer of Toronto, is at
the head of an exploring party whose mission is to determine the best
route for a railway to the Klondike. Mr. Jennings is now reported on
his way to the Stickeen. Meantime, an American party under W. A.
Pratt, of Wilmington, Del., is projecting a railway for an American
company.

The Alaska Mining Record has compiledalist of theamounts brought
‘down by the miners during the present year, the total, including mis-
cellaneous small finds, making over $6,000.000. The steamer ** Port.
land,” ou her latest trip down to Seattle, brought gold-laden miners
whose " piles ™ amount to a total at first estimated at $3,500,000, but
which afterwards proved to be $575,000. Some of these returning
miners declare that the half has not yet been told of the riches of the
Yukon district A party has returned to British Columbia, reporting
strikes on and around a creck ncar Kiondike amounting to $160,000,
but the finders are not disposed to give particulars. The most import.
ant information to hand since last issue is that brought down by Mr,
Ogilvic, the Government surveyor, now on his way toOttawa. Heis
reportad to have made the calculation that 180 claims now worked
on the Eldorado, Bonanza and Hunter's Creeks will, in three years, at
their present rate of production, yield $70,000,000.

The London Times.in an article on the Klondike, says it is not
casy to overrate the importance of the gold discoveries, which will
provea greatincentive to the colonization of the Canadian North.West,
because of the supplies of foodstuffs, etc., demanded by mining
operations, and the fact that thousands who go out to mine will remain
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to seitle on the fands. 1t was so in California, in Australi, and in
South Africa, and will be so in Canada. ’

The Victoria Colonist mentions the following facts* In 1380 John
McKenzie, 2 Canadian, with a party of Canadians, weat down the
Lewis River to.Lake Lcbarge. He was the first white man to run the
White Horse rapids. He may be said to have discovered the route
into the Yukon valley. The first discoverer of gold and mineral on
Stewart River was a man named Fraser, from Nova Scotia. Franklin
Gulch and Forty Mile Creck diggings were discovered by three Canas
dians named McCue, Stewart and Franklin. Davis Creek was dis-
covered by a party consisting of one Canadian and four Americans,
Miller and Glaciér Creeks were discovered by a party consistiog of
Canadians and Americans. Birch Creek was discovered by a party
consisting of three Canadians and two Americans. Klondike was dis-
covered by a Canadian named Henderson,

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

The cighth annual convention of the Canadian Association
of Stationary Engineers was held on the 19th and 20th August
in the City Hall, Brockville, Ont. The first morning (Thurs-
day) rain damped the hearty spirits of the delegates and put
Brockville, as the entertaining city, at a great disadvantage. As
a result the day's session was morc fruitful in hard work than
any other day in the history of the Association.

The delegates met about nine o’clock, and although, seri-
ously intent on work, about half an hour was spent in amusing
reminders of tne last convention.  One incident was the pre-
sentation of an axe to President Devlin by Ald. McCrady.
This had, no doubt, some timely significance, and though not
on the progranime, it evidently could not be described in the
crdinary platitude as ** a surprisc to all concerned.” The mem-
beis were called to order at 9.30, and Ald.McCrady introduced
Mayor Downey, of Brockville, who said he was pleased to have
the privilege, as Mayor, of welcoming the engineers to Brock-
ville, because he found thht the objects of the association were
praiseworthy. Hc continued : ' 1f we look at any of our
great factories, with hundreds of skilled operatives, guiding and
directing machinery of many different kinds, which is driven by
power derived from one central source, or at the waterworks
or electric light system of a great city, we shail find the steant
cngine the source of all the power, contiolled and regulated by
a faithful and encrgetic man, on whose skill and integrity the
successiul ogperaticn of the whole claborate system depends.
How important then that the esngincer should be a competent
and trustworthy man, thoroughly skilled in all his dutics, and
1 congratulate you and the public that your association devotes
its cnergics towards securing the attainment of this most as-
sirable end.”

Theri calling attention to the advantages of the town ac
said : ‘* We have extensive manufacturing and other business
establishments amongst us and also thosevarious municipal
improvements which mark a progressive nincteenth century
town. Besides having an cxcellent system of water works and
sewerage, our town is lit by gas and electric lights. We have
commenced putting down granolithic sidewalks, and are look-
ing forwatd to an electric street railway in the near future,” and
concluded : “ Gentlemen, once more I welcome you to our
town and invite you to feel at home in cur midst, and I do most
sincerely trust that your stay amongst us will be Leth pleasant
and profilable, and will mark u step forward in the history of
your association.”

President Devlin thanked the Mayor on behalf of the dele-
gates, said they would be pleased to welcome the Mayor and
aldermenr to any of the sessions, and invited the Mayor and
Council to join the water party in the afternoon.  Brief ad-
dresses then fol’cwed from the aldermen present.

Alter a few words from President Devlin, the Mayor and
Council rctired »nd W. F. Chapman rcad his address of wel-
come on bhehalf of Brockville, No. 15.

ASSOCIATION'S WELCOME,
Mr. President and Brethren :

On hehalf of Brockville Subordinate Association, No. 15,
C.A.S.E,, it affords mc a great dcal of pleasure to extend to
the Exccutive Council and delegates of the Canadian Associa-
tion of Stationary Engincers, at this their eighth annual con-
vention, a hcarty welcome to our town.  This is the first time
that Brockville has been honored with a visit from the repre-
sentatives of the large army of stationary engincers in the
Dominion, and I trust ¢hat your bricf sojourn with us may be
both profitable and enjoyable, and that when you returan to
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vour homes you will bear away with you pleasant recollections
of the Island City of the St. Lawrence and of s people. While
this association partakes largely of thic character of a mutual
improvement socicty, its chicf object being the educating of
its members to a highet standard of cxcellence wy their work,
still it is not without its social side, and the development of the
latter along proper lines tends much towards the achievement
of success in the former.  During the eight years of the asso-
ciation's existence, excellent progtess has been made, and’ the
highly satisfactory results testify to the necessity that existed
for such an organization which would bring together men en-
gaged in the same occupation for fraternal intercourse and coa-
sideration of matters of interest to all.  No one mran knows
it all in any one line of business, and it 15 only by free discus-
sion ard interchange of ideas that the safest conclusions are ar-
rived at, and the best results are achicved. ‘e position of
the stationary engineer in Canada has greatly changed during
the past few years. Previous to that time every man was work-
ing away along a line of his own, and knew little and cared
less for what others around him were doing. Now this is all
changed. At the ncetings of our association difficulties which
individual members meet with in their daily work are presented
and discussed, and it is a knotty problem indeed for which a
satisfactory solution is not found. 1n this way a large amount
of theoretical knowledge is gamned, which, added to the practi-
cal experience already acquired, makes every one who listens
to or wakes part in the discussion a better man. 1t is necessary
to keep abreast of the age in which we live, and nothing helps
more in tnat dircction than frequent interchange of thougnt
and close attention to what is going on 1 tlic world around us.
While the members themselves thus reap a grear advantage,
their employers are also benefited, and much trouble aud ex-
pease are often averted by the eugineer knowing exactly wnat
to do when a difficulty arises.  In this way the association has
begun a good work, which it 1s hoped it may long continue t0
carry on. Again, on behalf of the association 1 represent, |
bid you welcome to Brockville, and extend to you the freedom
of the town during your stay with us.

‘The roll was then called, the following members answering:

Toronto, No. 1—G. C. Mooring, James Huggett, Cnas.
Mosely, A. M. '\Vickens.

Montreal, No. 1—]. J. York, J. G. Robertson.

Hamilton, No. z—Robert Pettigrew, Geo. Mackic.

Stratford—\. G. Blackgrove, John Fox.

Brantford, No. 4—Thos. Pilgrim, A. Amss.

London, No. 5—G. B. Risler, Wm. Gerry.

Ottawu, No. 7—Thos. Wensley, F. J. Johnston.

Dresden, No. 8—T. M. Stecper, Wm. Jamesen.

Kingston, No. 1—C. Sclby, F. Simmnions.

Kincardine, No. 12—Jos. Walker, Percy Ashton.

Wiarton, No. 13—J. F. Cody, Ed. Dunham,

Peterboro, No. 14—Fred. Donaldson, John Morency.

Brockville, No. 15—F. P. Andrews, C. Wilkinson.

Carleton Place, No. 16—~Hugh Mckay, W. J. Griftith.

Waterloo, No. 17—Chas. Uttley, Fred. A. Pflug, together
with the Exccutive officers.  District Deputies Granberg and
Cody werc absent.  The following committees were then ap-
rointed :

Credentials—]. Huggett, Toronto;
Nathan Uttley, Berlin.

Constitution and By-Laws—]J. J. York, Montreal; G. B.
Risler, L.ondon; A. M. Wickens, Toronto.

Mileage—Jos. Robertson, Montreal; G+ C. Mooring, To-
ronto; F. M. Steeper, Dresden.

Good of the Qrder—F. Simmons, Kingston; C. Mosely,
Toronto; J. McKay, Carleton Place. -

A lengthy discussion then took place on J. J. York's sug-
gestion that the associations admit to every meeting bona-fide
stcam-uscrs. Many employers seemed to think the C.AS.E.
was a labor organization, and to remove. this error, he sug-
gosted that an invitation card containing the subject of the
paper and name of rcader be sent to stcam-uscrs ‘every month.

President Devlin then read his ¢pening address as follows:

I have the honor to welcome you to this our eighth an-
nual convention. I am aware that in selecting you as delegates
aur varicus branches have sent their best men, consequently 1
am confident that your deliberations will result in the advance-
ment of our organization, and that in dealing with the various
subjects brought before you, the one and only aim sought shall
be the greater good of the C.AS.E. I am sure that naught

C. Sclby, Kingston;

but good-will shall prevai!, indeed, such is onc of the cardinal
principles of our order. I need not ask fo* your hearty
support, as this has always been given to the occupant of tais
chair. The committee appointed to act jointly with the C.A.
S.E. to draft a bill seeking from the Dommion Parhament a
la'w compelling engincers to pass an examination and hold certi-
ficates of competency, met in Toronto on March 17th last, The
result of the deliberations and a copy of the bill will be lad
before you. As you are aware, the bill received two readings
in the House of Coramons, and 1 am assured by the delegates
who had charge of the legislation at Ottawa that, were 1t not
for the lateness of the session, there would have been every
prospect of the bill becoming law. The thanks of this asso-
ciation are due James Sutherland, M.P., for the kind reception
of our delegates, and for his carnestness in endeavoring to have
the bill become law, In this connection I should say taat in
this movement not only are the members of our association a
wnmt in favor of such a law, but, [ might add, alinost all the
qualified engincers of this country are with us, as well as most
of the manufacturers and steam-users. During the past ycar
some of our branches which had for some years shown want
of vitality have been resuscitated. They are now possessed
of fair membership, active and diligent 1 the work of the order,
cducational and social. London particularly is doing good
work. On the whoie our membership, however, shows a sligit
increase this year over last year., Guelph and Stratford, I am
sorry to say, ar¢ not in a prosperous condition, and some el-
fort must be made to infuse new life into these tardy branches.
During the past ycar I can only report the establishment of
onc new association, tiat at Waterloo, Ont. It is to be hoped
that during the coming year more advancement will be made
in this regard.  However, whilst our membership may not
have materially increased in numbers, there has been greater
care exercised in the selection of members, and the principles
of the order have becn most rigidly adiered to. I am most
pleased to know that in some of the lodges the work is done
with great precision, the usc of the hook of ritual being dis-
pensed with by many of the presiding ofiicers. The educauonal
work, the great feature of the organization, goes on with greatly
in ased vigor and bencfit to the members. During the ycar
1 had the pleasure of attending mcetings at our two great cen-
tres, Montreal and Téronto. In both I was struck with the
material progress visible and the facilities available to members
by way of books, models, etc., whereby the-cducational benctits,
so invaluable and important, are advanced. This feature of
our association’s work cannot be too highly appreciated. it
may be necessary at the present convention to again take up
the matter of bi-annual conventions, with a view to the curtail-
ment of the expense necessary for an annual mecting. Steps
should also be taken to arouse the engincers of the Dominion
to the loss they sustain in not being of our membership. The
provision made at last year's convention for the issuing of
certificates of membership has been carried out. The matter
of getting up a hand-book souvenir from which we expected to
realize sufficient funds to meet the expenses of the convention
has not taken practical shape, consequently, for this year at
least, our old sources of revenue will have to be relied upon.
Our worthy secretary and myself have been in correspondence
for some time past, and he will lay before you very important
information on the subject, which will be of great value when
the postponed work is again taken up.  Difficulties and perse-
cution which I have encountered in common with otliers in the
same employ have rendered it impossible for me during the past
seven or cight months to give the active work to the accom-
plishment of the souvenir scheme which 1 had wished. Brethren,
in conclusion, I desire to express to yéu my dcep sense of grati-
tude for the great honor you conferred on me 2 year ago when
you eclected me to the high and honorable position of president
of this association, and for the loyal mauner in which you have
stood by me. In closing, I will only add it is my heartfelt wish
that your deliberations at this meeting may be so conducted
towards each other that everything we shall do will redound
to the benefit and honor of our good assceiation.

Secretary Chapman then introduced W. . H. Comstock, who
offered the delegates the use of his steam yacht for a trip among
the Thousand Islands. President Devlin tendered the hearty
thanks of the convention to Mr. Comstock, and hoped he
would allow them the privilege of clecting him an honorary
member, which was done, ‘ )

The weather was so bad that the trip was postponed until
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the nest afternoon, on the understanding that the rest of the
day be devoted to business,

President Deviin then announced an invtation from R. A.
Bush, chairman of the Entertainment Committee, to visit tiae
srockville Asylum, of which he s chief engincer.  This was de-
clinted owing to pressure of business.

An adjournment was then proposed by J. G. Robertson,
scconded by W. G. Blackgrove, and carried.

1" ¢ convention met for the afternoon sessinn at 1.30. The
appointiment of auditors was the first business. [iey were J.
{ oberison, Montreal; F. Donaldson, Ottawa: Geo. McKay,
Hamiiten: F. P. Anderson. Brockville.

The report of the Commiittee on Credentials was presented
and  adopted.

Repurt of the Committee on By-Laws : J. J. York did not
think it necessary to present a written report, as the articles
permitted all that had been proposed with regard to hon.
members.

J. Robertson asked : Is the C.A.S.E. incorporated ? No ?
Well, the sooner the matter is taken up the better.

Vice-President Philip @ Toronto, No. 1, was incorporated
with power to appoint other associations. Toronto, No. 1.
transferred all its powers to the Exccutive of the C.AS.E,

J. Robertson: That is not the idea.

A. M. Wickens: The corporation was first called the
C.ASE, and the present lodge is said to be located in ‘Lo
ronto.  After running a ycar or two Toronto turned over her
power to the C.A.S.E., and payment was made for all disburse-
ments made by Taronto.  He agreed that the C.AS.E,, as we
now know it, should be incorporated, so as to act cqually an
legally in every province. Under a Dominion Act this would
cost some $200, while the local Act cost §23.

J. Robertson: Montreal is incorporated under the laws
of the Province of Quebec, but still it is local.  Now the sim-
ple act of Montreal turning over its power to another associa-
tion does not mean that the other association is incorporated.

Vice-President Philip :  In asking for incorporation you
have to state the names of those composing the proposed cor-
proration, and the place where the office is.  But fifteen min-
utes after incorporation you can change the personnel.  Tius
is all that was done by Toronto, No. 1.  However, 2 Do-
minion Act would be better,

Jno. Murphy : When the CASE. was formed it took
over the charter and seals of Torouto, No. 1. That charter
is in the possession of the C.A.S.E.

J. J. York: When I was Exccutive sccretary, I made an
attempt to draw a line between Toronto, No. 1, and subordin-
atc associations. I never saw o charter of any description—
nothing but the blank lithographed form which is filled in for
subnrdinate associations.  There was no sesl until I got one
made. T never heard of a sealed charter.

At this point Ald. McCrady entered and said that as the
weather scemed to be settling for fine, he would procure rigs
to take the party to the asylum, if it were agreeable to them.

C. Moscly proposad. and J. Robertson scconded, that all
reports be deferred till the next day.

President Devlin then made a few remarks respecting legis-
lation. He had not yct heard from the dclegates, but it was
saié that opposition was coming from Quebec. The delegates
from Qucebee are here, he said. and the delegate to the On-
tario Government (A. M. Wickens) is also present, A, M.
Wickens said that at the second reading of the bill there was a
strong opposition by the French members. He strongly advo-
cated a Dominion law.  Chas. Mosely suggested that this mat-
ter be left to the Committee on the Good of the Order.  F.
Simmons moved that J. J.. York and J. Robertson, of Mont-
rcal, and A. M. Wickens. the deputy to the Ontario Govern-
ment, be added to the Committee on the Good of the Order.
This was scconded by C. Moscly and carricd.

The convention then adjourned for the trip to the asylum.
The party drove past Brockville’s most beautiful homes, some
of them belonging to men whose names are known to the Eng-
lish-speaking world.  One of the most charming was that of
Major Walsh, who within a few days will start for the rigor-
ous Klondike region, there to excrcise the function of Governcr
over a hoard of sturdy men such as only a mining boom can
gather together.  The party was received at the Asylum for the
Insanc by Dr. Murphy and staff, and conducted round the wards
by Ald. O’Bricn.  These wards are winning in appcarance.
They are constructed on 2 light, airy plan, and decorated with
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an clegance calculated to subdue all grossness and inspire a
habit of placid contentiment, as useful to the sane engmecers as
it was nccessary to the deranged inmates.  Notwithstanding
the deep sympathy that was generally felt for those whose lib-
erty was restrained for apparently so light a reason, the visit
acted as a pleasant and wholesome pause to the hilarity which
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CORR.IDOR IN THK ASYLUM FOR THEX INSANE
BROCKVILLE.

belongs to the convention.  After visiting the kitchen, laun-
dry, engine-room and pumping station, and congratuiatine
R. A. Bush on the condition of his boilers and machinery, the

party drove on to the firc and clectric light station.  On the

return to the St. Lawrence Hall, Ald. McCrady gave an alarm
of fire. The fire station was a quarter of a mile away, but in
the space of one minute 50 seconds the hose was throwing its
full stream of water in front of the hotel and far higher than
its Toof. Snap-shots were taken by Vice-President Philip of
the firemen, engine and horses, and they d=parted amidst the
hearty cheers of the delegates.

The delegates gathered for the eveninz session at 7.30.
Ald. McCrady introduced Ald. Cash, Thompson, and the chair-
man of the Board of Works, E. A. Buchman. F. Simmons
presented the report on the good of the order, which proposed
that the holding of the convention bi-annually be considered at
this meeting. It recommended that a committee be composed
of one man cach from Toronto, London, Ottawa, Montreal,
and Kingston, to take up the work of legislation, and carry it
through without delay, and that these men be appointed by
their respective lodges. It also recommended that the sub-
ordinate lodges be requested to create as many hon. memMers
as possible from among steam-users. The discussion of this
was taken up later on.

A. M. Wickens was then called upon ior Ius paper on
the C.A.S.E. He had not written a paper, but proceeded with
an interesting address.  He said in effect 1 Que of the most
vital things to the organizatior.l is to keep up the interest during;
the convention.  The lodges should be well represented, and

Dl

-

B

—c
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the programme of business adhered to rigidly,. We ought to
be making more rapid strides than we are doing.  This asso-
ciation is unique in its general Jaws and working. The founda-
tion is cducation and our mottoes are Safety, Economy, Re-
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liability. Tt is purely an educational socicty, and the members
spend their own money in educating themselves. An engineer
can save his employer much money, and he is entitled to a share
of that, and indeed, sometimes gets it. Since the object of the
association is to educate engincers up to this point, we should
leave no stone unturned to secure the membership of capable
men, who are interested in the object.  Too many men get
interested for a time, and then fall out. He thought that the
best way to secure interest in the general meetings would be to
get live sccretaries.  Those who have acted have done their
best, but it has been for love.  Why not pay the secretary a
little for his trouble ? This would cousiderably strengthea
his hands. There are 4,000 engineers in the Province of On-
tario, hut they arc so scattered that it is difficult to get them to-
gether.  Many of the towns have so few plauts that there are'
not enough members to make a branch and rent a room. EFrom
the successes that we have made in cducating young men we
should naturally think that we have more good men in the
organization than appear. It takes money to run a branch, and
the secretaries are sometimes to blame for not looking after
the sibscriptions.  Then the Exccutive secretary should keep
in close touch with all the branches by writing to them cvery
month and telling them of the progress made by other branches.
We could start a set of quiestions to be sent to all the branches.
An cextra movement should be made this year to interest steam-
users in the coming legislation.  This could be done by in-
viting them to the local mectings,

As the papers to follow were likely to initiate discussions he
would now give way to them.

G. B. Risler, of London, then read his paper on “ The Use
of the Indicator,” followed by Vice-President Philip’s paper on
“The Use of the Tower for Condensing Purposes.” Having
finished reading the paper, Vice-President Philip added that
he recently had the pleasure and profit of installing a cooling
tower. When you have to buy water for fecding the boiler
the cost renders it out of thie question.  Then the cooling tower
is an advantage. One is used at O’Keefe's brewery. Water
is pumped to the top of a tower, which has some filling, wood,
tile, or wire, which spreads out the water in falting. The
temperature is thus reduced. and the water can be used again.
‘The process evaporates a certain amount of water, und this pro-
duces a reduction in the temperature of the surrounding air,
which will condense anothicr pound of water. The plaat that
he was most familiar with was of 500 h.p. capacity. Itis a
surface condenser. It has 6.400 ft. of tubing, and 1,600 stufling
hoxes. The tower is 19 ft. high, and the filling is 11 ft. long.
The water goes up at a temperature of 120 deg., and when it
reaches the bottom of the tower it is at 68 deg. This is a sub-
ject of vital importance to engincers, for as the coal bill keeps
creeping up, condensing is one of the best ways of reducing
the quantity of coal.

W. F. Chapman : [s the plant expensive ?

Vice-President Philip : The tower, piping and condensing
cost $7,000. Where there is a yard a jet condenser can he
used, and thus lessen the cost.

H. McKay > How long does it take to show the saving ?

E. J. Philip : The saving is a net 15 per cent, on the coal
bill.

H. McKay : What is the loss of water during evaporation ?

E. 1. Philip : There is an overflow of water from the top
of the tower all the time.  But with the cooling tower you can
use less water than when not condensing.

J. Murphy : Is not a simple-acting pump much
cconomical than a duplex ?

E. ). Philip : A simplc-acting vertical bucket pump is, be-
cause the valves close so rapidly. The ordinary horizontal
pump is the least economical.

J. Murphy had had some expericnce with both vertical and
horizontal pumps. The vertical in these cases were under
some disadvantage certainly, but he had more trouble with the
vertical than with six or scven horizontal. }is was a Blake
condenser.

E. J. Philip : That must be an exceptional experience.

J. J. York hopcd that in the near future Bro. Philip would
let them have some accurate data on the saving. He did not
at present sce much saving.  Manufacturers must sce a laiger
saving than 15 per cent. before they would lay thousands of
dollars in a plant. What is the chief injury to boilers using
copper tube condensers ?

. J. Philip: The best evidence is that given by the Brit-

more

ish Admiralty repo-ts on the British war vesscls. The chief
trouble was corrosion. In some boilers it cat out along the
scams, and sometimes all along the boiler.

J. J. York said he used a great many copper feed pipes
and never noticed any matter in the boiler.

E. J. Philip : Wel', ;ou don't get much copper piping now.
It is not pure copper, : .} has much brass in it.

J. Robertsor, on being asked for his experience with cop-
per piping, said it was with a cooking apparatus run by a smalt
locomotive hoiler.  He noticed that after two or three months
the boiler began to pit. He concluded that the copper had
soncthing to do with it, so he run the water into the sewer wund
found no morc pit. He asked would Bro. Philip use the
condensing tower in the winter,

E. J. Philip: Yes. Though it is slightly more costly.

J. J. York moved, and J. Murphy seconded, a vote of
thanks to the readers.  This was adopted and conveyed.

The discussion on the recommendations of the Committee
on the Good of the Order was then resumed.

Chas. Mosely proposed, and J. C. Mooring seconded, that
the conventions be held bi-annually. J. Robertson sympa-
thized in many ways with the proposal, but two years was too

long. A quorum would not be obtained after so long an in.
terval,  J. J. York agreed. Each year the attendance is less
satisfactory.  As it is, there is not enough business done. It

would be better to continue as they were.  He was much in
favor of a paid secretary with defined duties, for this very reason,
C. Moscly moved and J. C. Mooring scconded, that tie con-
ventions be held bi-annually, unless the laws now before the
Ontario Legislature be passed this session.  Motion lost.

During an interval the Commitee on Mileage presented
their report.  The actual sum cxpended was $191.55. the
adoption of this report was moved by A. M. Wickens aud sec-
onded by C. Sclby. The secretary's and treasurer's report showed
the finances to be in a very healthy condition, having a larger
balance than in any previous ycar,  The adoption of this was
proposed by J. C. Mooring, and seconded by J. Murphy.

President Devlin, who had returned to the chamber, pro-
posed a vote of thanks to the Royal Oil Company, who had
presented the C.AS.E. with the sum of $10, per D, Reeves.
J. Robertson then presented the auditors’ report. Everything
had been found satisfactory, and the book-keeping a credit to
the organization. Its adoption was proposed by J. J. York
and seconded by J. Huggett.

Precident Devlin then brought up the question of the
souvenirs.  This, it will be remembered, was to take the form

TRRSIDENT K. J. FIILIP,

of an cngineer’s pocketbook. Letters were read by the sccre-
tary from two or three publishing firms who had been invited
to tender for the same.  E. J. Philip moved, and J. Murphy
scconded, that this matter be left in the hards of the Executive.
and that it is cxpected to have taken practical form by the next
meeting. .

J. J. York moved that the present secretary, F. W. Chap-
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man, be tendered $25 for his services during the past year. This
was scconded by J. Robertson, and carricd.

The meecting was then adjourned till the following morning.

Friday.—The delegates gathered soon after nine o'clock
They Fad done good work the previous day, and this morning
it was ditficult to settle down. The first business was the ap-
pointiment by President Devlin of the scrutinecers, who were J.
Fox, F. Robert, A. McCallum.

I. J. York then proposed that one ballot be cast for the
ofiice of president.  This was seconded by J. Murphy, and E.
J. Philip, of Toronto, was clected. By the same process F.
W. Chapman, of Brockville, was clected vice-president, F. W.
Robertsen, of Monteeal, secretary, and R. C. Pettigrew, trea-
surer.  President Devlin nominated J. C. Mooring as con-
ductor.  J. Robertson nominated G. B. Risle . The ballot cast
residted in the clectinn of G. B. Risler.  J. J York nominated
and J. Robertson scconded J. C. Mooring as door-keeper. He
was elected without ballot.

The next place of meeting was then to be chnsen. R, C.
Pettigrew announced an ivvitation from Hamilton. J. Mur-
phy proposed, and G. B. Risler scconded, that the invitation be
accepted. W, G. Blackgrove announced the invitation of Ber-
lin, and J. Robertson proposed London. The ballot resulted
in the choice of Hamiilton.

Conductor Murphy was then instructed to fetch in the
carctaker, Michacl Sullivan.  On his appearance the president
presented him with a $5 bill as a consolation for the trouble
the convention had given him.  The next business was the
installation of the newly-appointed officers. A, M. Wickens
was asknd to act as grand conductor, and the most recent past-
president. W. G. Blackgrove, initiated the officers, and presented
cach with the insignia of his office. On taking his seat Presi-
dent E. ]. Philip, of Toronto, appointed J. Robertson, of
Montreal, and \WW. G. Blackgrove, of Toronto, to act as dis-
trict deputies,

Mayor Downey was then introduced, and after one of the
little specches, which ensured his popularity with the engineers,
presented Past-President Devlin with a jewel of the customary
design and value.  Past-President Devlin returned thanks, and
promised to devote himself to the interests of the association
in the future, as he had done in the past.

J. Rohertson then moved, and W. G. Blackgrove seconded.
a hearty vote of thanks to the Mayor. Council and citizens of
Brockville.  The Mayor, in reply, said that he would be indeed
a cold-hearted man who did not appreciate such trcatment as
he and the citizens had received. €. Sclby proposed, and J.
Murphy scconded, a vote of thanks to Ald. McCrady and
O’Brien and other city officials.

P. P. Devlin proposed a vote of thanks to the local press
of Brockville. A. M. Wickens, in seconding, said that at no
convention had they received better reports.

Mr. Laidlaw, of the Recorder, thanked them, and said that if
they ever returned to Brockville he for his part would be ready
to repeat the operation.

J. Robertson proposed, and J. Murphy scconded a vote of
thanks to THE CANADIAN ENGINEER.

J. Rohertson moved, and J. J. York scconded a vote of
thanks to the retiring officers.

The convention then adjourned to display itself before the
photographer.

Afternoon.—At two o'clock the “Albani,” Mr. Comstock’s
yacht, stcamed out of Tunncl Bay with the cngineers and their
friends, accompanied by Mayor Downey and Councillors W.
J. Wright and McCrady. The “ Albani” ran up to Alexander
Bay, wherc a stay of about half an hour was made. A plentiful
lunch was provided on the return trip, after which a very
hearty vote of thanks was tendered to W. H. Comstock, on the
motion of A. M. Wickens and P. P. Devlin.

The party rcaclied home about 7.15 p.m., and left the dock
cheering the captain and cngincer of the “ Albani.” The en-
gincers then repaired to the Council chamber, where J. J. York
proposed, and A. M. Wickens seconded, an cxpression of
sympathy for A. E. Edkins, of Toronto, who was prevented by
illncss from being present.

A. M. Wickens proposed, and J. J. York seconded, a vote
of thanks to the Brockville Association, coupling with it tha
name of R. A. Bush. Ald. McCrady briefly replied, and the
convention proper came to an end.  The delegates were then
cscorted by the Island City band and flambeaux back to the

St. Lawrence Hall, where at 9 o’clock a dinner was tendered
to the dclegates by the Brockville branch,

Shortly after nine the delegates and their friends filed into
the banquetting hall, and in all about 70 sat down. The Rev.
J. C. Sycamore said grace.  After the eating interval the toast
list was entered upon.

The first toast was, of course, *“The Queen,” which was
accorded the usual honors. The others were as follows :
“ Canada, Our Home,” responded to by the Rev. J. C. Syca-
more, cx-Mayor Derbyshire, and Town Clerl: McMullen,

“ Brackville, the Island City,” responded to by Mayor
Downey, Ald. McCradv and O'Brien.

“The Manufacdturers,” coupled with the names of Mr.
Geo. Nichalson, of the James Smart Mfg. Co, and Bro. F. G.
Johnson, of F, G. Johnson & Co., Ottawa.

“ Kindred Societies,” responded to b, F.
Reeves, W. J. Jento, and A. M. WVickens.

““The Executive” was replied to by P. P. Devlin, President
Philip, Treasurer Pettigrew, Conductor Risler, and Door-
keeper Mooring. .

“The C.A.S.E."” was responded to by J. J. York, W. G.
Blackgrove, F. Simmons, F. P Andrews, and "Jno. Fox.

“The Press” was responded to by Mr. Spurrier, of ‘I'ni
Cananian ENGINEER ; Mr. Healy. of the Times; and Mr. Laid-
law, of the Recorder.

*“The Local Association” was responded to by W. F.
Chapman.

“The Ladies” was responded to by J. Rohertson, and “Qur
Host ” by Horace Robinson.

Songs were contributed by W. G. Blackgrove, whosc ad-
mirable voice would be sorelv missed. and Frank Roberts, and
Tom Daly's recitations won very hearty applause.  The
National Anthem was sung, followed by the joining of hands
and the singing of Auld Lang Syne.

This convention, althdugh short, consisting of only four
sessinns, will probably be remembered as a business one. This
was largely owing to the exertions of J. J. York and two or
three of the older members. Legistation when cffected will
greatly strengthen the hands of the association, and bencfit the
users of steam.  The motion for a paid secretary, and the carn-
est desire that the Executive should be in continual corre-
spondence with the subordinate associations, wiil no doubt have
the effect of increasing the enthusiasm of individual members and
holding their interests ; and the desire to get the manufacturers
to prove the objects of the association by personal attendance at
their meetings, is 2 sufficient answer to the false impression that
the C.AS.E. is a labor organization.

Lawrence, D.

G. B, RISLER.

G B. Risler was born in Switzerland in 1858, and in his early
days had a great liking for machinery, but going out in the world when
but 14 years old to find his own living, he had not the desired oppor-
tunity to learn his trade as a2 mechanic. He soon began the firing of
steam boilers, and became now and then assistant in the engine room.
In 1884 he emigrated to Canada, and was employed for 2 number of
years as sawmill engincer, and in a woolen mill in the same capacity.
In 1891 Mr. Risler was engaged by the London, Ont., Advertiser, and
is yet their engincer. He has been president of the London branch of
the C.A.S.E.,, and has been very active in promoting the interests of
the society. Among other evidences of the sincerity of his words isthe
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fact that Mr. Risler has prepared and had printed at his own expense a
series of cxamination questions, 9y correct answers to which he has
also offered prizes. The date up to which answers to these questions
can be sent to compete for the prizes is September 19th. Mr. Risler
is one of the most progressive members of a progressive organization.

NEW SYSTEM OF FILTERING IN USE IN A NUMBER
OF GERMAN CITIES.

—

The State Department at Washington has received an ac-
count of a new system of filtering water intended for city use,
which should be of intcrest to the authorities of many muni-
cipalities struggling with the problem of purifying river water
on a large scale for houschold and matiufacturing purposes.

There is now in operation at the city of Warms, as well
as at Kiel, Winterthur, and at sevecal other places in Germany,
an improved system of fillering water, known as the Fischer
system.  Hitherto the method most generally employed has
been that of filtering through sand or gravel, and for this pur-
posc a layer thirty to forty inches thick of clean sand, mixed
in some cases with charcoal, has been used. The sand being
loose and non-adhesive, entails two important economizal dis-
advantages ;  First, the area of space required is large in- pro-
portion to the amount of water to be trcated, and, secondly,
all sediment in the water settles upon the sand, which forms the
bottom of the filter, and which soon becomes gorged and
clogged, so that the filter must be thrown out of use while it
can be cleaned by mechanical means. :

The new system now in use in the city of Worms is the
invention of Dircctor Fischer, for many years past water works
engincer at that city, where the use of Rhine water for general
purposcs presents the same problem that confronts cities Tike
Cincinnati, St. Louis and Brooklyn. The fundamental idea
upon which the new system is based is the fact that clean, sharp
sand, when mixed in due proportion with finely pulverized
glass, forms a porous mass which, by baking under a high pres-
stre, may be hardened in any desired form. The inventor in
this case hit upon the plan of molding this porous mass into
hollow plates or plaques, about forty inches square and cight
inches thick ; that is, with walls three inches in thicknsss and
with about two inches of hollow space in the centre of the
plaques. In constructing the filtering plant these plates are set
upright in groups of batteries of any number, according to the
desired size and capacity of the establishment, and are arcuaged
along the lower portion of one or more tanks of hydraulic
masonry, where they can be covered to a depth of three or
four feet with the water to be filtered. Being then submerged
the water is forced by its own pressure through the porous
walls of the plate into the interior hollow space, where it trickles
down, and is drawn off through pipes laid at-the bottom of the
tank to the reservoir, which receives the filtered water.  These
discharge pipes are rigged with cocks so that each plate and
group of plates may be isolated for cleaning purposcs, while the
adjacent batteries are in operation. Tor greater economy of
space and tubing two tiers of plates are set up, one-above the
other, whereby both tiers are served by one set of discharge
pipes. The water in passing through the three-inch walls of
vitrified sand is filtered as perfectly as by traversing three feet
of loose sand or gravel in the ordinary sand filtering process.
The plates, being set upright and close to cach other, increase
from cight to ten-fold the filtering surfaces that may be con-
denscd within any given superficial area, thus securing an iu.-
proved cconomy of space within frost proof structures.

According to an official report of M. Jansen, of the Uni-
versity of Berlin, who made an exhaustive study of the whole
subject at Worms, that city began in 1889 to filter the Rhine
water for general purposes by the ordinary sand filtering pro-
cess.  With a filtering surface of 13,000 square fect, 792,000
gallons of water were filtered in twenty-four hours. ‘Fhis sup-
ply proved insufficient for the city, and it became necessary to
construct an addition to the filtering plant, the cost of which
on the sand filtering plan, was estimated at $30,000. Instcad of
occupying new lands and building additional structurcs, onc of
the ten vaults containing the sand filters already in use, was
isolated, cleaned out and the space filled with a battery of
500 plates of the Fischer pattern.  The whole cost of the change
thus made was about $9,600, and- the new filters occupying
onc-ninth as much space as the sand filter, doubled the filter-
.ng capacity of the catire installation.

THE DEEP WATERWAY FROM THE QGREAT LAKES
TO THE HUDSON RIVER.

The Sccretary of War has transmitted to the United States
Congress the report of the chief of engincers on the preliminary
examination made by Major T. W. Symous, of the Corps of
Engiucers, U. S. Army, of a ship canal from the great lakes to
the Hudson River. The work was donc in accordance with
a provision in the last River and Harbor bill, directing the ex-
amination and calling for estimates of the cost of coustruction
of the most practicable route of such a canal, wholly within
the United States, of sufficient capacity to transport the ton-
nage of the lakes to the sea.

General Wilson, Chief of Engincers, says in the report that
it is the opinion of the local oflicer that the best route for a
ship canal is that by way of Niagara River, Lake Ontario,
Oswego, Oncida lake and the Mohawk and Hudson rivers, and
that this would cost, at rough estimate, $200,000,000. But
Major Symons is also of opinion that the Erie canal, wlhen en-
larged under the existing plans of the State of New York,
would, if the restrictions imposed by the State vpon its use
be removed, give commercial advantage practically cqual to
the commercial advantages of a ship canal. Major Symons’
savs the ship canal is not a project worthy ~f being undertaken
by the general government for the reason that its benefits would
not be commensurate with its cost. If this can be further
improved by enlargement to a size sufficient for™ 1,500-ton
barges, making the necessary alterations in its alignment so as
to continuously give a descending canal all the way from Lake
Eric to the Hudson River and canalizing the Mohawk River,
Major Symons says, such an improved canal, navigated by
barges, would cnable freight to be transported between the
East and the West at a lower rate than by ship canal navigated
by large lake or ocean vessels, and he states that the enlarge-
ment of the Eric canal as suggested, with everything adapted
to transport the tonnage of the lakes, is a project worthy of
being undertaken by the Government, as the benefits derived
would be commensurate with the cost, which is estimated ap-
proximately at one-fourth that of a ship canal.

Gen. Wilson says that owing to insuffiziency of the ap-
propriation only ordinary preliminary cxamination was made.
He says Major Symons, who made the cxamination, found
three possible routes for a ship canal, wholly within the United
States. The first extends from Lake Erie via the Upper
Niagara, to the vicinity of Tonawanda or La Salle ; thence by
canal with locks to the Lower Niagara, at or near Lewiston or
some point on Lake Ontario ; thence through Lake Ontario
to Oswego ; thence up to Oswego and Oneida River to Oncida
Lake, through Oncida Lake; thence across the divide to the
Mohawk, and down the Mohawk to the Hudson at Troy. This
is designated as the Oswego route, and is the one Major Sy-
mons thinks the most practicable.

The second route follows the line of the Erie canal from
Lake Erie and the Niagara River to the Hudson.

The third coincides with the first from Lake Eric to Lake
Ontario, running thence through Ontario to the St. Lawrence
River, and down the St. Lawrence to some point near Ogdens-
burg ; thence crossing the State of New York to Lake Cham-
plain and up to its head ; theace following iu general the route
of the Champlain canal to the Hudson at Troy. While Major
Symons mentions this as a possible route, he is of the opinion
that it is not a practicable one.

Allusicn is also made in the report to still another route,
the St. Lawrence-Champlain route, all of which, except a
small portion, is in the United States.

The rough estimate, $200,000,000, covers any of the pos-
sible routes mentioned.  But this estimate, says the report, de-
pends to a very great extent upon the action of the State of
New York in regard to its canals, feeders, reservoirs, etc. ‘Yo
maintain such a canal, operate the locks, keep it in repair, etc.,
would cost at a rough estimate $2,000,000 a ycar. Such a
canal, if constructed, would, the report says, have no military
value. Major Symons is of the opinion, says the report,
“ that the construction of such a canal i not a project worthy
of being undertaken by the Government, as the benefits to be
derived therefrom would not be properly commensurate with
the cost.” The cost of the necessary surveys for a ship canal

_along the Niagara-Oswego routc is cstimated at $190,000, an

entircly independent survey for the enlargement of the Eric
canal, $125,000, a combined survey of both, $250,000. 1u trans-



mitting Major Symons' report the divisions wagineer, G. L.
Gillespie, says:  *“The subject of transporting the tonnage
of the lakes to the sea is exhaustively treated in this report,
and the facts stated and the arguments thercon relatve to the
methods to be followed are worthy of the closest study by
Congress.”  No definite conclusions and recommendations
can be given relative to location and methods of construction,
he says, until after the suggested surveys have been made.

THE O'KEEFE BREWERY COMPANY'S ELECTRICAL
PLANT.

The Canadian General Elec.ric Company has recently installed for
the O'Keeie Brewery Company (Limited), Toronto, what is probably
the most complete isolated electrical plant installed up to the present
in any manufacturing establishment in the Dominion. The generator
consists of a 25-kilowatt steel frame machine, direct connected to an
1deal engine, running at 305 revolutions per minute. The design and
construction of the apparatus are such, it is claimed, as to secure the
highest possible efficiency, combined ..’th the greatest durability in
service. The frame and pole picces are cast from a specially selected
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soft steel of the highes: magnetic permeability. The consteuction of
the armature is such that currents of air circulate constantly through
the core, windings and commutator, ventilating them perfectly. The
armature windings are straight copper bars, requiring but two joints
for each convolution rendering short circuits and similar tcoubles
practically impossible, and facilitating any repairs which might become
necessary on account of mechanical injury. The insulation of all the
machines of this type is of the best, combining great mechanical
strength and durability with high spark resisting qualities. The in-
crease in temperature up to full load is kept exceedingly low, and the
use of carbon brushes insures absolute freedom from sparking under
all conditions of Ioad. Since starting up, this unit has shown itself to
be entirely satisfactory, requiring practically no attention whatever
and being perfectly smooth and noiseless in operation. The switchboard
consists of a dark marble panel, upon which are mounted the necessary
switches and Weston instruments. A triple pole, double throw switch
is used to connect the installation with the three wire mains of the
Toronto Incandescent Light Company, at such times as it is not de-
sired to keep the plant in operation. The engine and dynamo hasbeen
artistically painted to conform with the finish of the other machinery
in the engine room of the O'Keefe Company, and altogether the instal-
Jation is one which reflects the highest credit upon the manufacturers,
as well as being a source of satisfaction to the O’Keefe Company. It
might be added, that besides the lighting of the brewery, current is
furnished to operate several small motors from which fans, ventilators,
etc., are run throughout the buildings. The substitation of eicctric
motors for the small steam engincs formerly used for this purpose has
been at once a great gain in convenience and an important saving in
fuel.
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THE SOCIETY FOR THE PROMOTION OF ENGINEERING
EDUCATION.

The annval meeting of the Socicty for the Promotion of Engineer-
ing Education met ut the School of Practical Science, August 16th.
Henry T. Eddy, of the Universit of Minnesota, president, occupied
the chair.

Among the prominent members present were: John Galbraith,
School of Practical Science, Toronto; Joha M. Ordway, Tulane Uni-
versity ; John J. Flater, Purdue University, Lafayette, Ind.: C. Frank
Allen, Massachusetts Institute of Technology, Boston; Frank O.
Marvin, Joseph P. Jackson, Mansfield Merriman, Harry W, Tyler,
Ira O. Baker, D. C. fackson, John B. Johnson, William Kent, Albert
Kingsbury, A. Kingsbury, L. S Randolph, Stiliman W. Robinson-
Robert H. Thurston, Carl L. Mies, W. G. Raymond, Cady Staley,
Robert S. Woodward, Arthur Beardsley, Robert Fletcher, Thomas C.
Mendenhall, William H, Schnermann, M. E. Wadsworth.

In his opening address, Dr. Eddy, as president, dealt with engi-
neering euucation as it is and as it ought to be. He referred to the
development of the profession of engineering during the present
generation into a place in public estimation as a learned and resnon-
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sible profession, like law or medicine. Dr. Eddy contended that
engineering courses should be completely professional. Two kinds of
study interfere with each other, and * culture * stulies must disappear
from engiveering classes. An engineer should obtain his knowledge in
those studies preferably belore entering upon the study of engineering.
Tangible and practici.s studies were strongly advocated. Organization
of the profession and education in the law of contracts were also dwelt
uponas very necessary.

After the conclusion of the president’s address a paper on
* Methods of Teaching,” by V. H. I Creighton, was read. * The
Calculus for Engineering Students,” by F. W. McNair, completed the
morning session. At thé evening session ¢ The Teaching of Machine
Design,” by J.]. Flater, opened the session. This was followed by
*The Influence of Scientific Research upon the Development of
Chemical Technology,"” by H. Buate; * Chemical Engineering.” by j.
M. Ordway; " The Efficiency of Techaical as Compared with Literary
Training,” by T. C. Mendenhall, which called for considerable dis-
cussion; **A Course in French and German for Engineers,” by A. N,
Van Doell, and ** At What Point should Students Eagage in Scientific
Research and How Much Aid should they Receive from the Profes-
sor,” by C. D. Mark, completed the day's programme.

At the second day's session the morning was devoted largely to
the disposal of routine business. The paper on ** Mining Vacation
Fieldwork,” which was promised by Dr. F. W. Denton, professor of
mining engineering in the University ot Minnesota, and that on the
subject, * To what extent should metallurgy be taught in mechanical
engineering courses?” promised by Dr, M. E. Cooley, professor of
mining engineering jn the University of Michigan, were not presented.
** At what point should students engage in specihic research, and how
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much aid should they receive from the professor 2 ** was the subject of
a paper by Prof. C. D, Marx, who said that the inferiority of the in-
struc*fon in Amecrican engineering colleges, except in the Inboratories,
wasdue to inferior preparatory training and the lack of teachers who
combine thearetical training with wide practical experience. ' The
average American teacher is overburdened with work suffi-
ciently to prevent giving efficient assistance to the few who
take the fifth year and research work. The work of research is
itself desirable if undertaken as post-graduate work and under proper
conditions. For success in this work, the professor must have the
proper training in addition to practical experience, and must be
allowed sufficient time for this special work., Present salaries are not
calcutated to secure many such men, nor are they allowed time for
such wark. Student’s work in research should follow, not precede,
research work on the part of the professor.” In the afternoon, the
members of the sotiety inspected the laboratory in the School of
Practical Science and pronounced themselves highly pleased with the
completeness of the equipment which the department possesses.
Later in the afternoon the members assembled at Prol. Loudon’s resi-
dence and were guests at the garden party to which they and the
members of the Mathematical Society bad been invited.

Professor C. M. Woodward read a paper on ‘ Manual Training
for Artisans”" He pointed out that manual training was neither
manual labor nor trade training. Manual training was purely educa-
tional, differing from the methods of ordinary workshops or of a trade
school. Manual training is an excellent thing for an artisan, as for
everyone else. It makes the learning of a trade a very simple and easy
matter if one wishes to bea mechanic for a time, but the graduate of a
manual training school will probably not become an artisan at all in
the ordinary sense. The records show that a great majority of gradu-
ates earn more money and achieve greater success in other occupations.
1( you wish yaur boy to be a mechanic do not send bim to a manual
training school ; if you do he may become an architect, an engineer, a
Jawyer or a physician. Prof. Thos. W. Mather read a paper on
«* Manual Training in High Schools.” He said that two courses of in.
struction should generally be given in a manual training High School
“The first should afford preparation for colleges or schools of technology,
while in the second it may be assumed the boy’s school education must
end upon graduation. During the third year a period every day
should be givento elementary mechanics experimeatally treated. In
the fourth year an equal time should be devoted to applied niechanics
treated in the same way. This may profitably include heat, steam and
the steam engine, the strength of materials and stresses in structures.

Dr. C. 5. Murkland read an interesting paper on ** Agricultural
Colleges, their Function, with Relation to Engineering.”

At the close of the meetings the following officers were elected :—
President, . P. Johnston, Washington University; vice-president, T.
C. Mendenhall, Worcester Pyrotechnical Institute, and Harry W,
Tyler, Massachusetts Institute of Technology ; secretary, Albert Kings.
bury, New Hampshire Colleqe of Agriculture ; treasurer, ]J. A. Flater,
Purdue University, Indiaaa.

THE AIR SHIP IS HERE.

On the 13th of August,at Vancouver, an object was seen in the
.y travelling eastward, which had all the appearance of an air ship,
and what was said to be a balloon was reported at three or four dif-
ferent points in M1nitoba and the territories. At 12.40 on the morn-
ing of the 16th, C. W. Spencer, superintendent of the Eastern Divi-
sion of the C.P.R., was sitting -vith Thos. Hay, his assistant, in the
ol.zervation car of the train which had left Port Arthur for Sudbury,
and as they were approaching Gravel River, and sat admiring
the clear starlit heavens, they saw, in the words of Coleridge,
va something in the sky.” There was a large white light, and at
an angle above it on the left a red light and at a like angle on
the right a white light. The object appeared to be about half a mile
above the earth, and when first scen was at an angle of 30°to 40° above
the horizon. It seemed to be moving with the wind about 30 miles an
hour, as the train was running at 45 miles an hour, aad the object ap-
peared to fal} in their wake. When they had watched it about three
minutes the train turned inland from th~ shore of Lake Superior, and
before it was hid behind the bluffs it tilted and turned inland, appar-
ently following them up valley. As it turned the red light became
blue, and there was disclosed in line with the main headlight a row of
four lights tcrminated by a circle or ellipse of a dozen lights, in the
midst of which was the dark body of the air ship. The light had the
steady clearness of clectric or acetylene light. and Mr. Spencer and
Mr. Hay couid form no other opinion than that it was an air ship, and if
the obje:t seen at Vancouver was the same it spust have travelled to
this point, 2,100 mmiles, at the rate of about 700 milesa day. It is
quite possible that some inventor has set to work quietly aad unosten-

tatiously, and thus put his theories in practice Lefore announcing his
discoveries to the world; and if he has not since come to gricf in the
wilds north of Lake Superior, we shall soon know that air navigation
has been first accomplished on Canadian territory.

THE LATE F. B. ROBB.
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The late F. B. Robb, secretary-tressurer and manager of the
Rolib Engineering Co., Limited, who was drowned while bathing at
Fox Harbor, N.S., July 2o0th, was born at Amherst, Nova Scotia, on
the 8th of November, 1857. His father, the late Alexander Robb, was
one of the pioneer manufacturers of Nova Scotia, having established
in 1848 the business which has since developed into the Kobb Engineer-
ing Co. Mr. Robb was educated at the Cumberland County Academy
and Dalhousie College, Halifax, afterwards being specially fitted for
his wotk by a short experience in banking and a commercial college
course at St. John. In 1876, when nineteen years of age, he, with his
brether, D. W. Robb, now president and engineer of the compary,
took the full management of the extensive business in which he
labored up to the time of.his death.

METAL IMPORTS FROIT GREAT BRITAIN,

The following are the sterling values of the metal imports from
Great Britain to Canada for July, 1896 and 1897, and the seven months
ending July, 1896 and 1897 :

-} P,
Month of July, Seven months end.
ing July,

1896. 1897, 1896. 1897.
Hardware and cutlery ........ £4.032 £5825  £36,143 £37.755
Pig iron ceeveceeccennananaes 2,416 942 12,282 3,807
Bar, etC. ceveericirecscsnn 1,068 786 9.560 5,799
Ralroad cceveeecss erseseee 40,614 17,368 88,089 37,654
Hoops. sheets, elC............. 8,068 8,313 25110 31,003
Galvanized sheets ........ cevee 7,625 6,083 30979 25.458
Tin plates v vevieacsansacacies 9681 5987  77.235 04.042
Cast, wrought, etc., iron ...... 3.522 1,943  29.625 10,277
O1d (for re-manufacture) ...... 2,496 1,080 11,422 2,577
Steel cevirierciacrenisnenanne 10,778 6,000 55185 20,537
| 72, . 950 3.699 8,506 10,959
Tin, unwrought ....c.covveaee 1,796 345 9 510 10,779

FIRES OF THE MONTH.

July 29th.—Sash and door factory of H. & F. Swim, Doaktown,
N.B. Total loss.—~Aug. 4th.—F. Moseley's tannery, St. Hyacinthe,
Que. Loss, about $100,000.——Aug. 5th.—The C P.R. round house,
at Revelstoke. The company lost a consolidated engine, a rotary
snow plough and engine No. 59.——Aug. 15th.—J. T. Harvie's saw
and lath mills. Loss, $10,000.— Aug. 19th.—The Hamilton and Tor-
onto Sewer Pipe Co.’s Works, in Hamilton, Ont. Loss, $15,000.—
Aug. 19th.—The Laurie Engine Works, Montreal : roof destroyed and
pattern shop damaged.——Aug. 28th.—An explosion in the dust box
in the Cobban Mfg. Company’s Works, Toronto, caused $600 damage,
Fully insured.——Steamer “ Acacia" and steam launch * Athena*
burned at wharf, amilton, Ont. Loss on * Acacia™ $6,000; on
¢ Athena,” $4,000.

CapTAIN Micuair T. Freg, of the Rochester, N.Y., fire depart-
ment, and son-in-law of Wm. Johnson, Peterboro’, Ont., has invented
a swivel joint hose nozzle which has received very favorable notice.

Tne Wallaceburg, Ont., Glass Company has resumed operations,
with a full force of blowers. The company has orders ahead. It is
estimated that $1roo,000 will be paid in wages during the present
season.
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THE SEAWANHAKA CHALLENGE CUP.

For the sccond time in succession the Canadian yacht designed
by G. H. Duggan, C.E., of the Dominion Bridge Works, has won the
Seawanhaka International Challenge Cup. Last year Mr. Duggan

GLENCAIRN 1L,

gained his victory on salt water at Oyster Bay, this year .t wason
T.ake St Louis. The race this ycar was between Mr. Duggan's new
yacht * Glencairn II ”* and the Seawanhaka Corinthian Yacht Club’s
representative ** Momo," three times over a triangular course; total
distance 12 miles: the winner to gain three out of five races. The
following were the official measurements of the two hoats

Glencairn i1, Momo.

Lengthoverall...ooooioeeees 32.151t. 29.50 ft.

Overhang forward .......... 831t G.oz {t.

afte.eeieaieann.. G.40 ft. 5.3t 1t

LWL, ciieiienennnencaeees  17.33 1t 18.17 ft.
SAlarea .oeeeeccvecees 489.10sq. ft. 356 32 5q. ft.

A'Sailared .iieeeiiianenn. 22,12 ft. 21.35 ft.

Racing length «ocvviennnene. 1927 ft. 19.76 {t.

DECK AND SHEAR PLAN OF GLENCAIRN 11

The first race was sailed on the 15th August, in a slight breeze,
and was wor by * Momo,” the * Glencairn™ having had a hole
stove in her bow at thestart. On Monday, 16th, the * Glencairn
won casily in a spanking breeze, and on the two following days
repeated her victory, thus securing to Canada the trophy for another

G. H, DUGGAN, C.E,, WINNER OF THE SCAWANHAKA CUP.

year The race was well and fairly sailed, and the stiff gales of thelast
three days were such as to make the contesta trial of real scamanship.
In the final race Mr. Duggan's handling of his yacht, disabled as she
was with a torn sail, was admirable.

RESISTANCE MEASUREMENTS.

In electrical measuring instruments few are more important than
the Wheatstone bridge, and this has come to be realized to such an
extent that to explain the advantages of this method of measuring re-
sistances, or testing for broken circuits, short circuits and grounds,
would be a waste of time and space The main requirements of such
apparatus are, first, that it should be portable, convenient and casy to
operate, and durable ; second, that it should be accurate under all
general conditions; third, it must have a wide range; fourth, it must
be low in price.

About a year ago, the Whitney Electrical Instrument Company,
believing that apparatus combining all of these conditions was not
easily obtained, commenced a line of cxperiments, and in presenting
the Whitney Portable Testing Sets, they offer the result of several
months study, and an instrument that they claim has been thoroughly
tried and every weak feature eliminated. In size it 158x5x5%
inches, and it weighs five pounds. They guarantee it accurate to
within one-fifth of one per cent., and with its resistances as low as one-
tenth of an obm can be measured. The rheostat arms are formed by
the two outside bars, and have a rangeof from oze ohm up. The
central bar comprises the two bridge arms, and by plugging or un-
rlugging the ratio coils in these - ‘ms, the value of the rheostat coils
are divided or multiplied =2 dc...ed. The galvanometer is designed
with especial reference to being extremely sensitive and quick to re-
spond with a small current, and in the measurement of low resistances
one cell will be found ample.

These testing sets are made in two styles. With batteries for out-
sidetesting and where access to batteries is not convenient, and without
batteries for school and laboratory work. The type containiag batteries
is furnished with six cells so arranged that from one cell up to the full
battery can be used. The instrument is also provided with two bind-
ing posts, so that battery from an external source can be used if
desired. The battery is of the chloride of silver type. The cells will,
it is said, last several months in constant service, and may be rencwed
at a very small expense. The instrument is mounted in handsomely
polished mahogany, and all metal parts are substantially finished in
lacquer.

The resistance is of special alloy, carefully made and highly
insulated. There is, the makers claim, no appreciable temperature
crror under general conditions. At 1de present time, these sets are
being made in a varicly of ranges up to five megohms, and it is the
intention of the manufacturers to build them with still greater capacity
very soon.

RING JOINT FOR PIPES.

In the Aagust number of Tie CaNapIaN ENGINEER we referred
to a new system of jointing pipes which was being tested at the works
of the Kingston Locomotive and Engine Co. The following description
will assist our readers in forming an estimate of the valuc of this

process.
7777774
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This joint is applicable to steel, iron and other pipes, particularly
water and gas mains of large diameter.

It consists of two or more parts, namely :—1. A packing strip; 2,
a circumferential tapering wedge, and 3, a sleeve or compression ring.
The joint will be best understood by reference to the accompanying
figure which shows in sections, taken parallel with the axis of the
pipes, the scctions being taken through one side only of the pipes. In
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all the drawings 4 and A1 are the pipes, B the packing surip, C the
taper wedge, and D the compression ring.

The paching strip B formed of any suitable compressible material,
such for example as lead or india rubber, is laid circumferentially
round the joint of the pipes. It may be of any width considered
desirable, and of rectangular, curvilinear, corrugated or other section,
and its edges or ends may overlap or may butt together, either parallel
with, or diagonal to the axis of the pipes. It may be in ore or more
picces, and though generally a loose piece, it may, if preferred, be
fastened either to the taper wedge, which is placed over it, or to one of
the pipe ends. Or it may be run into place after the pipes, are put
together. The tapsr wedge C consists of a band or ring, prefcrably of
steel or other metal, for;ned in one piece, in which case it is split, or
of two or more segmeats, which may have the ends or edges butting or
overlapping, parallel with or diagonal to the axis of the pipes. Pack-
ing may be used at the divisions to make them tight if necessary.
The wedge may be of any desired length or thickness, and may be
plain. Internally it is usually of equal diameter at both ends, but it
may be formed with a taper. Externally it is conical or tapering,
thus forming a circumferentially tapering compressible wedge or ring,
which contracts in diameter under the pressure of the compression
ring or sleeve D which is forced over it in making the joint. The ~om-
pression ring D consists of a rigid hoop or sleeve, preferably of steel
or other metal, of any suitable length or thickness, having its inner
surface tapered to correspond with the external taper of the wedge C.
The inner surface of D may be grooved or recessed to reduce the area
of its bearing surfaces on the outside of C.

The joint is made by forcing the compression ring D over the
split wedge C, thus contracting it, and compressing the packing strip
B around the ends of the pipes 441. Conversely the joint may be
loosened or taken apart by withdrawing the compression ring D.

Any suitable means may be employed for forcing the compression
ring upon the wedge, such for example, as hammering it on, or using
screw, hydraulic, or other power. Clamps or bands may be used
placed temporarily round the pipes, and drawn together by screw bolts;
two or more hydraulic presses suitably mounted in a suspension cradle
may be employed for closing the joint. After the joint has been made
¢he packing strip may, if desired, be cavlked into an annular space be-
tween the pipes and the ends of the taper wedge.

Referring to the accompanying drawing we see a joint in which
the ends of the pipes are butted one against the other. The wedge,
C, is provided with four projections, CI, internally, so as to put pres-
sure on the packing strip, B, at those points. This joint is the inven-
tion of D. J. Russell Duncan, C.E., who has fully protected it by
patents.

Mr. Duncan has also during his visit to Canada had set up at the
Kingston Locomotive and Engine Co.'s works a rolling-down machine
for producing Williams® patent wedge-joint pipes. By this process steel
pipes are made from flat steel sheets, rolled cold by machinery, without
the aid of furnaces or heating agencies, and at a cost for labor, it is
claimed, less thaa the cost of producing pipes by other processes. The
manufacturer of steel pipes on Williams® patent longitudinal wedge-joint
system is dependent upon very simple machinery. Plates, as they are
received from the plate mills, are cut to the desired width ina shearing
or slitting machine. This machine shears plates perfectly parallel, at
the rate of 15 feet per minute. After passing through tbis machine,
they enter the nibbing machine, in which the edges of the plates are
bent inwards for about a quarter of an inch. From the nibbing
machine the plates pass on to the skelp machine, in which they are
bent into semi-cylindrical form. Two plates are employed in the
manufacture of cach pipe. These plates are bound together by means
of two bars of steel, rolled to & chaunel section. These bars are
placed internally in the pipe and the edges of the nibbed plates fit into
the recesses in the channel bars. The pipe is then firmly bound by
two concavo-convex bars, which rua the catire length of the pipe and
fit into the channel between the nibbed edges of the plates. The pipe
when fitted together ready for rolling down is shipped on a cast-iron
mandrel on the rolling-down machiace, which exerts great pressure upon
the two wedges, and flattens them in such 2 manner that toey are
securely locked in the channel bars, and bind the edges of the nibbed
plate 5o effectively that the pipes, when tested, are found to be abso-
lutely water-tight. The wedge bars, rolled down in this manner, may
be said to resemble a continuous longitudinal rivet,

Tue Vessot Grain Grinder attracted much attention at the Mont-
real Exposition, and will be entered at the Ottawa and Toronto Exhi-
bitions. The machine is onc of the best in the market, having been
awarded a gold medal and diploma at the World's Fair, Chicago, 1$93.
S. Vessot & Co., Joliette, Que., are the manufacturers.

COMPRESSED AIR.

At pages 343-346, vol. 2, and page 3t7, vol. 1, of Tur CANADIAN
Excinegr, descriptions are given of the Taylor Hydraulic Aic Com-
pressor, now at work at Magog, Que., in operating six engines, show-
ing the printing machinery of the Dominion Cotton Mills Company,
using 155 h.p., giving a pressure of 52 Ibs. to the square inch. Though
very little has yet been done to call attention to the merits of C. H.
Taylor's invention, yet its simplicity and the efliciency obtainable {from
a given fall of water are so great that manufacturers, miners, capital-
ists, scientists, and every ane who may by accident have heard of it,
are writing for any available information from all parts of America,
Great Britain, and many European countries.

In the meantime, the company has been securing and perfecting
its patents in all important countries, and already has sold the rights
for British Columbia, Washington, Montana and Idaho, for a large
sum, and a company has been formed with head office at Spokane,
Wash,, to instal the system in those parts. This company is becom-
ing active, and arrangements are about completed to instal a plant at
Ainsworth, B.C, to develop 500 horse-power for use in the mines
within a radius of five miles.

‘The plant at Magog has now been tested in all seasons and the
system has proved itself faultless, giving the company using it great
satisfaction, both in its working and in its economy. No one can sce
where there is any probability of the plant wearing out or repairs being
required during an ordinary life time, unless it be to increase the size
of the plant to give more power.

All will accord to steam, electrical and water power their full
value, allowing to each a field where they are supreme  All these are
now well developed and their usefulness generally understood, yet com-
pressed air, with its possibilities, is as yet a sealed book even to most
scientists, though all are accustomed to the uvsual expression, ** Com-
pressed air is the coming power.” It has come, and the world is
indebted to Mr. Taylor for his ingenious invention, which transforms
a water-power into compressed air at a minsimum cost and maximum
efficiency. Some of the advantages claimed for the system are as
follows :—

1. It transforms a water power of any head into compressed air of
any desired pressure without the vsual intermediate losses.

2. Low heads of water, which would otherwise be useless for the
production of power, can be used to advantage by this compressor.

3. The air is compressed at a constant temperature, viz.: that of
the water, and is consequently delivered at a temperature generally
below that at which it is taken into the compressor. Hence there is
no loss of power by contraction in volume.

4- The air during compression is frecd by the water of the greater
part of its moisture, it being delivered so dry that it is impossible for
condensation to take place during either its transmission or subse.
quent expansion.

Condensation and freezing of moisture in mains, ctc., one of the
chicl obstacles to the use of compressed air, is entirely overcome by
this method of hydraulic compression.

5. This compressor will maintain a constant pressure, even under
a fluctuating head, without change of cfficiency.

6. The compressor is entirely automatic in its action.

7. Owing to the absence of moving machinery the duration of a
plant is almost without limit.

$. Theabsence of moving machinery dispenses with skilled labor,
as practically no attendance is required.

9. When the compressed air is not used at the same rate as it is
generated, it accumulates and may afterwards give, for a limited time.
as much as double the average power developed by the compressor,
without change of pressure.  This storage of power is effected by dis-
placement of water, and not by an increase of pressure.

10. A plant does not require to be covered by a building.

With the question solved as to the compressing of air economic-
ally, as it is by the Taylor system, it isonly reasonable to expect that
progress in rapid strides will now be made by engineers and others to
perlect the motor or other apparatus which uses the air, as bitherto all
attention was given to the compressor and none to the motor, whilst
in the use of steam all attention was given to the perfecting of the cn-
gine and not the boiler. The general public can find but little inform-
ation on compressed air; the most accessible being such as is found in
catalogues, in words such as **if yon don't buy our compressor you
can't usc compressed air,” in effect condemning unintentionally com-
pressed air.  Thus, also, has advancement in its use been retarded.

Again, bow little knowledge is abroad regarding the transmission
of air power; or, going farther, how few engincers or scientists know
anything of importance regarding its transmittable qualities? As it
can only be transmitted through pipes, there is of course some decrease
of pressure from friction, and hence some loss of power at the delivery
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end, but far from as much as most imagine. Catalogues have done injury
here to the cause of compressed air, though unwittingly, by printing
tables showing the loss of pressure due to the friction of air in pipes,
the intention being to show the size of the most suitable pipe for given
cases of transmission  And while telling about loss of pressure, they
fail to tell that that loss does not necessarily mean to the same extent
aloss of power ‘Take a distance of, say, 10 miles, and the fact 1ssad
to be that there is but very slight loss of power if the pipes be of
proper size If gauge pressure be, say, So lbs, or g5 absolute, on
entering the pipe, and 70 Ibs, or 85 absolute, at the other end,
there would be a loss of a little above 10 per cent. in absolute
pressure, but there would be an increase of volune of 11 per ceat.
to make up for the loss of pressure : thus the loss of available power
would be less than 3 per cent.  \WVith higher pressure, still more favor-
able results could be shown,  Such a power produced as economically
as by the Taylor system, must surely be a ¢ coming power.*

ining

atters,

QUICKSILVER is said to have been discovered just outside of Dart-
mouth, N.S., recently.

Tug Elginfield Oil and Gas Co. struck a fine gas well near Wal-
lacetown, Unt., recently

‘T'nz Dardanelles Mine, Nelson, B.C., will soon have a steam
plant aic compressor in place, it is said.

Tne smelting works in Hamilton, Ont., are receiving ore {rom the
Coe Hill iron mine in Hastings county, Ont.

‘Tne Ruth mines, Sandon, B.C., will put in a concentrator, and
the Slecan Star Company has surveyed a site at Cody for one to treat
the ore from their Noonday property.

Tne long-standing trouble between the town of Kingsville, Ont.
and the Natural Gas Company that has been supplying the town, has
been settled by the town buying out the plant of the company for

27,000.

Gouwp has been discovered on the farm of James McLean, about
two and one-half miles above McDonald’s Corners, Lanark County,
Ont. Experts are at work to ascertain whether it can be worked to
2dvantage.

Tue Pictou Charcoal Iron Company has given a lease with
option to purchase their blast furnace and plant at Bridgeville, N.S..
to the Mincral Products Company, which intendsoperating the depassit
of bog manganesc near Hillsboro.

Tung Canadian Gold Fields Co. has ordered from the Ingersoll-
sergeant Drill Co. a seven-drill compressor, So-horse power steel
machine drills, Ledgerwood hoisting engine and all necessary ad.
juncts. to be delivered by the Drill Company, ready for operation. in
45 days from August 7th.

A coxtracT has been let for the machinery for 2 100-ton con-
centrator and a double tramway $,500 feet long for the Montezuma
Mining Company, Kaslo Creek, BC The cost of the tramway and
concentrator complete will be about $45,000. The mill will be crected
under the supervision of T 1. Mitchell.

A very important discovery of gold-bearing rock is reported on
what is known as the Diamond property, in the teath concession of
Madoc, Ont. D. E. K. Stewart has found a vein, four feet wide, of
mispickel, with quartz showing frec gold  The mispickel assayed sev-
cral hundred dollars per ton. The vein has been stripped for several
hundred feet, and a shaft has been sunk to a depth of 0 feet.

A MeETING of the British Columbia Association of Mining En-
gincers was held in New Deaver, B C, recently. Among others present
were H West, ARS M, A J. Colyuhoun, M E. F. Monckton,
F.G.S, A Dick, Captain Morrish and M A.Bucke. It was decided
to affihate with the Canadian Miniog Federation, also to makearrange-
meats for a grand rally and banquet in Vancouver next January. The
association aims to be representative of the mining engineers and
minc owners of British Columbia, and has upwards of §o members,
all of whom are men of standing in the profession.

Soxe changes in the British Columbia mining regulations are
looked for at the next session of the legislature, as the outcome of
Prof. Carlyle’s recent tour of the mines. The present Act is most
liberal, in that it admits of the récording of locations before performing
any development work whatever: there is a disposition on the part of
claim owners to shirk the annual assessment falling due within the
year following the location of claims by a syster i re.locating. The
effect of this is that larce areas are stakad ~ff and no wark js performed
beyond the driving of the siakes. In one district onc man was holding
sixty claims  The regulations will, therefore, be made more stringent.

Tug Trail, B.C., smelter produced the first gold brick, Aug. 1ith.

Vary rich discoveries of gold are reported from Indian Head, near
Sherbrooke, N.S.

Tur Dominion Coal Company shipped about 150,000 tons of coal
up the St. Lawrence in July.

A saw MiLL and stamp mill will, it is said, be bult at once at Bell
City, Seine River district, Ont.

N. H Stevess, Dr. Holmes and others have organized a company
to supply Chatham, Ont., with natural gas from Kingsville.

A W. CanscarLEN has ordered from the Wm. Hamilton Mfg. Co.,
Peterboro, Ont , for the Belmont gold mine, a ten-stamp mill.

AT Deloro, Ont., the Canadian Gold Fields Company has increased
its force to two hundred men, and they are working day and night.

Dx. \W. L. Goonwix and F. J. Cope have recently held prospec-
tors® classes in connection with the School of Mining and Agriculture
in Madoc and Bancroft, Ont.

P, Hemuxck & Co. propose to establish a smelter at Edmonton
N.W.T,, on condition of receiving a bonus of $10,000 and certain ex-
emptions.

Gowub is reported to be found in paying quantities in Ottawa
county, on the farm of Louis Dozios, on the north shore of the Ottawa
River, about twelve miles above Aylmer, Que.

Tune North-Western Mining and Development Company is said
to have struck a silver mine in the township of Barric, Frontenac
county, Ont. Alter going down twenty-five feet the vein was seven
feet wide. The ore assays from $56 to $300 per ton.

Jases KinG, Quebec; W. Yuile, Montreal; J. de Labroquerie
Tache, St. Hyacinthe; ]J. R. Tache. Quebec, and L. Gendreau, St.
George's, are to be incorporated as the Central Quebec Gold Ficlds
Company ; capital stock, $6,000. head office, Quebec.

A coMsuTTEE, consisting of Oliver Durant, J. B. McArthur, and
J- F. McCrae, appointed by a mass mecting of thecitizens of Rossland
B.C., has prepared a2 memorial to lay before the Dominion Govern-
ment, protesting against the i&nposition of an export duty on British
Columbia ores.

Tue British Admiralty has ordered sixty tons of coal from the
newly-discovered veins on the west coast of Newfoundland, to be used
by the warship ** Buzzard* as a test. If the quality of coal is satis-
factory St. John's will, it is said, be created a dockyard and naval
station,

Fronor Boas, managing director of the Danville Asbestos Com-
pany, and J. N. Greenshiclds, Q.C., of Montreal, are at present open-
ing up a new mine about three miles from Danville, Que., on the
Richmond road. Some years ago a vein of galena was discovered and
the samples submitted to an analyst showed 63 per cent. copper and
$13 silver per ton.

Pror. A. P. CoLEMAN, Ontario Government geologist, recently re-
turned from a tour through the mineral regions of Western Ontario,
and reports some interesting facts. The area in the \Vannapitac
region in which gold mines of imporiance have been found, is com-
paratively small. * I think,” hesays, ** it will be much more cxtensiveas
soon as prospecting goes on. At present some of ths townships are
closed to prospectors pending an enquiry into the character and extent
of the timber resoarces which exist there. Several new finds have
been made at Mosher Bay, one of the upper arms of Lake Manitou
One of a very promising character belonged to Gusse & Leullier, two
Frenchmen. There was a very large body of quartz which would
average seven fect in width, and the owners had followed it along the
face of 3 hill for half a mile, and had opened it for perhaps 25 or 35
feet. I saw a number of specimens while there that were quite rich.
In the Saw Bill Region a number of finds of very rich gquartz, contain-
ing free gold, were made bzfore 1 left there,” Dr. Coleman explained.
Those were to the north of Lynx Head Faills, and prospectors were 10
be encountered everywhere. It is probak!e that a considerable amount
of gold will be found in that district. judging from appearances.

TeExapa Istaxp is & veritable wonderland. By the steamer
*3iaude ™ the owners of the Nutcracker claim on Texada Island re-
ceived a number of specimens from their claim which in richness and
apparent permanency cclipse anything yet reccived from the far-famed
Texada. The specimens were taken from the bottom of the shaft
being sunk by McCloskic & McDonald. The depth is about 22 feet,
and the ledge opeaed out four feet wide. The gold is of a very bright
color, resembling Australian gold. The specimeas also give evidence
of being rich in silver. Experts pronounce it the most valuable of the
many developmente of Texada Island, insomuch as the gold is in solid
rock and not in the surface crevices, the same as the Lorindale and
other claims. They have unly strock the foot wall, and, although the
ledge has been opeaed fout feet, it hasnot yet seached the harging wall.
The owners are Mrs. Edwin Gough and Robert Evans of the Nanaimo
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t{otel, and J. W. Stirtan, superintendent of the Nanaimo waterworks.
The Van Anda * Copper Queen' shaft is taking out some fine rich
variegated copper ore, which should from all appearances run high in
value. The Raven mine has now got a well.-defined vein of payable
ore and will soon be making regular shipments. Operations at the
Kirk Lake gold mines are in full swing. The new hoist plant and
pump are expected to arrive within the next few days. The directors
are negotiating now for a twenty-stamp mill which is expected to be in
operation not Jater than October 1st. The Kirk Lake Company have
over 1,200 tons of ore on the dump ready for milling which from tests
made from shipments to San Francisco and Tacoma shows an average
value frcm $22 50 to §64 per ton  The Surprise mine is erecting hoist
plant, and will sink to the 250 foot level. The Silver Tip mine shipped
100 sacks of ore on the steamer ** Comox ' and the Victoria-Texada
mine shipped 1ov sacks of ore on the steamer ** Maude " to Victoria.
A notable fact is that so far all veins have improved most remarkably
at 100 feet depth, and the general outlook is that the island will ere
long be a busy hive of workmen, as soon as a little more development
work is done.—Nanaimo Free Press.

Jas. Breew, manager of the I.e Roi smelter, recently gave the
following reasons for the selection of Northport as the site for the new
plant . ** One of the principal reasons is that in the operation of a
smelter of 300 tons capacity it will require approximately 4o tons of
limestone daily to flux the excess of silica contained in the Le Roi ore.
This limestone nowcosts the B. C. S & R. Company, whose smelter is
located on the Columbia River at Trail, $3.50 per ton. The Le Roi
Company at Northport can deliver a superior quality of limestone to
any found in Kootenay in their works {or 25 centsa ton, saving ap-
proximately $50,000 a year in this item alone  \Ve can lay down coke
in Northport for $2.50 per ton less than in Trail, and in our smelting
operations we will use about 45 tons of coke per day, making a saving
i this item of $35,000 per year. We will also save $1.50 per ton on
coal, of which we will use about 20 tons per day, making a saving of
$10,000a year. The cost of our plant will be reduced 5 per cent. by
reason of cheaper building material and freight rates, without consid-
cring the innumerable articles entering into the construction of a
smelter which have to pay duty. notwithstanding that the machinery
comes into Canada duty free. On renewals and repairs there will be
a monthly expensc of $2,500, on which there will be a saviog of $2.50
per ton in freight and 30 percent. in duties as against any point cn
this side of theline. The saving in this item alone will approximate
$15.000 2 year. We will save at least $1.50 per fon on outgoing
freight  On a basis of 20 tons per day this will amount to $15,000 per
yewr. Taking these items and others which 1 have not meationed, for
instance the saving of $1 per cord on wood, this represents roughly a
saving of $150,000 per year, or $1.50 per ton of ore smelted. It is
patent to everyone that this is just so much saved to the producers of
orc in the Rossland district, and were an export duty placed on ore
this saving would not be cffected. Itshould also be borne in mind that
Desides establishing competition in smelting, the erection of the North-
port plant secures a freight rale on ore of 75 cents per ton, instead of

2, as heretofore charged.”

Ix an interview with a representative of the Toranto World, J. A
Caldwell, proprittor of the famous Sultana mine, gives the following de-
tails about the mine. The main shaft is now down 360 feet, with 1,000
feet of drifting distributed over five levels. The vein being lenticular in
form, has narrowed and at times almost pinched out; but the lead is
never lost  Up to the present time the mine has been operated by a
plant consisting of a few light drills and a ten-stamp mill, which lat-
ter, by the way, has come in for a lot of criticism hy certain experts,
for the stated reason that it did not save as much of tie gold as it
should, a considerable percentage passing oft in the tailings; but Mr.
Caldwell said that he is getting from 75 to So per cent. of the gold in
his ore in the Lattetics and on the plates, and to per <cnt. more in the
concentrates, or from 85 to go per cent. altogether, which is an ex-
tremely high and satisfactory average. Machinery of high capacity is
now being installed, the capacity of the mill is to be increased five
times At present 3o head of stamps are being put in place, but room.
and power are being supplicd for so stamps. The new boilers, shaft.
ing. ctc., are equal to the calls of a so-head mill. The mill is 10 be
very complete, with the latest and most approved Gates crusher, bat-
terics, vanners, etc., and will bave a daily capacity of 8o tons of ore.
A new chlorination plant will handle the concentrates. In the new
mill, which is being put up on the side hill beside the old one, gravita-
tion will be taken advantage of in conveying ore from the shaft. In
order to keep this big mill going skips and a 75-horse power hoisting
cngine are being installed, together with pump and a compound
duplex air compressor, capable of furnizhing power to zu or 12 drills.
OaYy cight, however, will be run this fall. There is a large quantity
of orcin the five lcvels ready for stoping, so that, with the extra drills,
there will be no difficalty in getting out the necessary So toas per day.
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From the new shaft house, now in course of erection, the rock will he
run on a level tramway to the crusher. The mine has a water power
system and an clectric light plant of its oywn. Most of this machinery
is made in Canada, being furnished by the Jenckes Machine Company
of Sherbrooke, Que., and the Canadian Rand Drill Company.

lectric T&shes

Acroxn, Ont., will probably nave electric light in the near future.

AN electric light plant will be placed in the Jackson & Cochrane
foundry, Gali, Ont.

Tne Lanark county electric railway bonus by-law, which was
vc;u:d on recently, in Perth, Ont., was defeated by a majority of over
tifty.

Tue Conaecticut Telephone and Electric Company, of Chicago,
U.S., have been making enquiries in reference to a teleptone franchise
in Toronto recently.

L ]. GouLp, owner of the present electric light service in Ux-
bridge, Ont, will probably extend his plant by the addition of incan-
descent lighting to that now in service.

CARLETON Prace, Ont, is in favor of the Lanark County Elec-
tric Railway. A puhlic meeting to discuss the scheme was held re-
cently, and it was unanimous in support of it.

" McLeay, M.D., of Watford, Ont., has purchased from the
Rey  klectric Company a 500 light alternator and the necessary

transformers, and is installing an incandescent plant in the town of
Watford.

G. A. Cuaxe, of Clare Bros. & Co, stove and furnace manufac-
turers of Preston, Ont., says that much of the business actwvity of
that town is due to the freight facilities provided by the Galt, Hespeler
and Preston Electric Railway.

A recuLtar accident resulted in the burning out of the motor
used to open and close the swing bridge at the beach, Hamilton, Ont.,
not long ago. The watch chain of the man in charge dropped in such
a way as to short circuit the motar with the result mentioned.

Tur Excter, Ont,, Electric Light and Power Company, recently
nrganized to take over the lighting business in Exeter, formerly oper-
ated on a small scale by Captain Howard, has placed an order with
the Canadian General Electric Company for a 1,000-light, single [ hase
alternator, of the standard iron-clad armature compound-wound type.

La Compagnie Electrique, of Chicoutimi, Que., has increased the
lighting capacity of its plant by the addition of another 4o 1. W, S,
K. C." Generator, which it has purchased from the Royal Electric Co.
This addition has been made nccessary owing to the growih of their
power transmission work.

Pasvuise Bowiy, of the town of Baie St. Paul, Que., has received
a franchise from the corporation of that town for electric lighting. and
the Royal Electric Company is now installing for him an electric light.
ing plant consisting of a s00 light ** S.K.C." dynamo, with the neces-
sary transformers and material,

Tue Kootenay Electric Company, of Kaslo, B.C.. who have a
Iarge water power near the town, and purpose using the same for power
and lighting, have placed their erder with the Royal Electric Co. for
a 75 K. W. “S.K.C.” gencrator, and the nccessary transformers and
motors. The water will be carried in by a 4z-1ach stave pipe flume
about 1,300 feet long. which will run to the power house.

Sonz years ago the Dominion Government claimed duty on all the
tails brought into Canada for street traffic purposcs, and compelled
payment of the sameafter they had got a decision in their favor in the
Canadian Supreme Court. The Toronto Railway Company carried
the case to the Privy Council, and got a judgment in their favor, and
the money paid in by them was refunded by the Governmen:. Receatly
the Toroato Railway Company made a motion before the Privy
Council to have the interest allowed on the duties paid by the com-
pioy, and judgment was given in favor of the motion, so that the
Goverament will be compelled to pay a further sum of $10,000 or
$11,000 to the railway company.

Tre new Electric Locomotive recently shipped from the works of
the Canadian General Electric Co. to the Hull Electric Co., is the
largest machine of the kicd so far constructed in Canada. The motive
power will be furnished by 2 four-motor equipment of G. E. 51 motors,
having at normal current input a capacity ofSohoxsepowcr cach. The
trucks arc of the McGuire ** L** pattern, with steel rim wicels, The
body, which differs in operatica and detail from the first locomotive
sopplied to the Hull Electric Company, was built for the Canadian
General Electric Company by the Crossen Car Company of Coboury,
Ont.
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Tug Bell Telephoune Co. is putting in an up.to-date switchboard
in the Ingersoll office.

Tne new power-house far the Sherbrooke Street Railway Co. is
being built by Loomis & Sons, Sherbrooke, Que

Tne Feneton Falls Lumber Company has purchased a 250 light
incandescent plant from the Canadian General Electric Company.

Tie Yarmouth, N S, Street Railway Company has purchased a 45
kilowatt generator from the Canadian General Electric Company.

Tug Canadian General LElectric Company is installing a 150.light
incandescent plant for the estate of Ross Bros., Buckingham, Que.

1 Matuesox & Co,, Limited, New Glasgow, N.S., have purchased
an incandescent lighting generator from the Canadian General Electric
Company.

Tue Montreal Strect Railway Company has placed an order for
fifty additional G. E. 1,000 motors with the Canadian General Electric
Company.

Tue Canadian General Electric Company is installing an incan-
descent lighting machine for the Toronto I'aper Company at the Corn-
wall, Ont., mills.

Tie Canadian General Electric Company is constructing a 75
kilowatt steel frame, direct connected, direct current generator, for
McGill University, Montreal.

Tue British Columbia Mills Trading Co., Vancouver, B.C., is
lighting its mills by electricity, the plant being furnished by the Royal
Electric Co, Montreal.

Dorats & Doumix is the style of a new firm of electrical con-
tractors, 4 Beaver Hall Hill, Montreal, which makes a specialty of
equipping electric lights and bells.

Tue Canadian Pacific Railway Co. has recently largely increased
the staff in its car shops at Perth, Ont., and is working overtime. The
Royal Electric Co. is installing a plant in the shops.

Cuasroux & Bros, Disraeli, Que., are installing a G50 light
alternating current dynamo, which they purchased from the Royal
Electriz Co. They are lighting the town and their mills

Tug Doherty Organ Company, Clinton, Ont., requiring an in-
creased dynamo capacity, has placed an order with the Canadian Gen
eral Electric Company for a 200 light incandescent machine of the
Edison type.

R. Ssitit & Co., Sherbrooke, Que., have recently installed a 100-
light plant in the Montaguc Paper Company's new stcam saw-mill, at
Lake Mcgantic, Que., and are also building a zo0 light electric plant,
alternating curreat, for Dr. Edgar, North Hatley, Que.

Tue Canadian General Electric Company has received an order
for a z2.000-light, single phasc alternator for Revelstoke, B.C. This
machine, which will be of the standard iron.clad revolving armature
type. compounded to secure automatic regulation, will be used to
supply incandescent lighting in Revelstoke and vicinity.

Tue Caxaniax Excineer had the honor to receive an invitation
to attend the 1gth anaual Rhode Island clam dinner tendered to the
clectrical fraternity by Eugenc F Phillips, presidant of the American
Electrical Works, Providence, R 1., at the Pombam Club, August 21st.
It is unnecessary to say we regretted our inability to attend.

Tue Canadian General Electric Company is iastatling a 75 kilo-
watt monocyclic generator for Kilmer, Cowan & Co., of Southampton,
Ont. This machine, which will be operated from a water power, con.
veniently located, will supply current for incandescent lighting and
power for the two neighboring towns of Southampton and Port Elgin,
Ontario.

Ox August 2o0th the Kingston Street Railway was bhanded over
from 2 to 310 o'clock p.m. to the nurses of the Kingston General Hos-
pital, who acted as conductors and collected the fares in aid of the
Hospital. Quite a handsome sum was realized, and kindly comments
were made on the philanthropy of B. \V. Folger, the proprictor of
the road, which took this form.

Tuis is a time of peace, says a Maritime Province exchange, but
the defences of Halifax harbor are to be strengthened. A powerful
clectric scarchlight will be placed in the fort at York redoubt, at the
entrance to the harbor, and a new battery for quick-firing guns built
at Point Pleasant, making four batteries within gunsbot of each other,
though hidden in the woods of the public park.

Tur corporation of dMagog, Que., has awarded the Canadian
General Electric Company the contract for a 1,000-light single phase
alternator and other apparatus for their new incandescent lighting
plant. The street lighting will be done by G4-50 c.p. incandescent
lamps. which are expected to fumnish a much more satisfactory strect
lighting service than their equivalent of arc lamps.

Tue patent rights for Canada of a new storage battery which is
now in use, after ten years test, by the Electrical Power Storage Co.,
London, are advertised for sale in this issue of Tne Caxavian
ExGINEER.

Tug Aylmer Electric Light and Mfg Company, Ay!mer, Ont., is
installing an extensive incandescent lighting system. It has awarded
the contract for the apparatus required for the plant to the Canadian
General Electric Company. The genarator will consist of a Go kilo-
watt, 1,000-light standard single phase alternator of the revolving iron-
clad armature type, compounded to secure automatic regulation.

| Qersena

Pierre PoiTrAs, contrzctor, Chicoutimi, Que., died not long ago.

Joun R. Atran, O.L.S, is to be the engineer for O'Neil &
Ferguson on their contract in the Crow's Nest Pass Railway.

———— - C e emme cam

Rosgrt Barrow, son of City Engineer Barrow, Hamilton, Ont.,
has gone to the Klondike with a Government exploration party.

J. G. SissaLp, who has represented the Carnegie firm, of Pitts-
burg, for some time in Montreal, died recently in New London, Conn.

R. E. L. Brows, W. H. Young and J. R. Stephens have opened
an office in Victoria, B.C., and are doing business as mining engineers.

\WuiLe bathing in the St. Lawrence, at the Montreal plumbers’
picnic, held August rgth, A. Lebel, machinist, was accidentally
drowned.

H. Switi, engineer at Wortman & Ward's foundry, London,
Ont., was recently seriously burned while throwing refuse paint into
the furnace.

Tue death was announced by cable recently of Mrs. A. Galt,
mother of John Galt, C.E., of Toronto, which took place at Kilmar-
nock, Scotland.

R. Carr Harris, C.E., formerly professor of engineering in the
Royal Military College, Kingston, Ont., has started for the Klondike,
taking his two sons with him.

PaTrick G. ALEXANDER represented the Engineer, London, Eog-
land, at the mecting of the British Association for the Advancement of
Scicnce, in Toronto, last month.

Cartalx P. G. TwininG, R.E., instructor of engincering at the
Royal Military College, Kingston, Ont., was married to Miss Louise
Daly. of Napanee, Ont., last month.

As a result of changes in the engineering department of the Grand
Trunk, William Crawford, Hamilton, Ont., will be master of buildings
and bridges, with headquarters at London.

Josern Nicuorsoy, foreman of the tin department, has been ap-
pointed superintendent of the tin, stamping, re-tinning, galvanizing,
japanning, enamelling and machine shops at the McClary Manufactur-
ing Co.'s works, London, Ont.

W. \W. La Cuaxce, formerly of the firm of Gregg & La Chance,
architects and engincers, Cleveland, Ohio, has returned to Hamilton,
Oat., his native city, to resume his profession as architect, after spend-
ing ten years in the United States.

T. R. Deacox, C.E., has formed a partnership with J. E. Switzer,
O.L.S., C.E., late assistant city engincer for Ottawa, Oat., and the
new firm of Deacon & Switzer will carry on the business of engincer-
ing and surveying at Rat Portage, Ont.

C. F. Haxivgrox, C.E., Shediac, N.B., has been appointed
assistant engineer of the Crow's Nest Pass Railway. Mr. Hanington
has had a large experience in railroad engincering, and was a member
of the staff on the original survey of the C.P.K.

. T. Jexwsixes, C.E., Iate city cngincer of Toronto, who was
formerly with the C.P.R., has been cngaged by the Dominion Govern-
ment to go out immediately with a party and furnish a report on the
best means of getting into the Kiondike country by railway over an
all.Canadian route. At thesame time he will take a look at others,
and in fact at all available routes, so as to supply information upon
which the exccutive may rely.

Freperick I 2esT0N RUBIDGE, for thirty yearsarckitect of the Pub-
lic Works Department, Ottawa, and one of the most emincat members
of his profession in the Dominion, dicd at his residence recently, in
Montreal, in the nincty-second year of his age. The deceased was
superannuated in 1872, previous to which he was actively employed
on the parliamentary and departmental buildings, and superintended
the construction, midway up Parliament Hill, of the picturesque path
knowa as the ** Lovers’ \WValk.” The first few years after retiring
from the civil service Mr. Rubidge spent at Ottawa, removing then to
Hamilton, and some fourteen years ago to Montreal.




GraxvinL C. CuNNINGBAM was presented with an address by 8oo
employees of the Montreal Street Railway Co. previous to his leaving
for Birmingham, Eng.

A. C. StoxeGrAve has been appointed general agent of the freight
and passenger departments of the Central Vermont Ry. in Canada, a
promotion upon which he has received many congratulations. His
offices will be in the Board of Trade Building, Momtreal, P.Q.

RouerT Mitcuiey, president of the Robert Mitchell Co., Limited,
brass founders, died at the age of 76 in his home, in Montreal, Sept.
1st. He was a native of Scotland, being born at Prestonpans. He
was in business in Montreal from 1851, and has always been one of
the most prominent business men of the city, though his modesty pre-
vented his taking the part in public affairs that those who knew him
felt he was qualified to fill.

PrTER McMicnaee, for many years the popular assistant mana-
ger of the Taoronto »ranch of the James Robertson Company, Limited,
has been promoted to be manager of the St. John, N.B., branch of the
firm. On the eve of his departure a few of the many business firms,
who, by contact, had recognized his sterling qualities, presented him
with a costly diamond ring and illuminated address. The following
firms were represented at the presentation : Booth Copper Co., Limited,
per G. 1. Booth ; Goderich Organ Co., Alex. Saunders; Miln-Bingham
Printing Co., James Miln; Montreal Rolling Mills Co., John Irving;
James Morrison Brass Mig. Co., James Morrison; John Ritchie
Plumbing Co., Limited, A. N. Richardson ; Toronto Foundry Co., H.
W. Anthes: Toronto Radiator Co., Adam Taylor ; Toronto Hardware
Co., ]J. H. Paterson; Toronto Steel Clad Bath Co., A. G. Booth;
Toronto Standard Manufacturing Co., J. J. Torrance; Gurney
Foundry Co., Limited, W. N. Garrick.

Magor Hexry FoLLertox Periey, M. Inst. C.E., who died at
Bisley, Eng., July 17th, from bronchitis, was a resident of Ottawa.
He was born in St. John, N.B., in 1831. He entered the public service
of New Brunswick in the year 1848, coitinuing until the summer of
1852 on exploratory surveys for a proposed system of railways. In
1852 he was engaged by Pets, Betts & Brassey on surveys in the pro-
vince of New Brunswick and Nova Scotia, and employed by them
during 1854-55-56 on the construction of the Grand Trunk Railway
between Montreal and Brockville. In August, 1856, he again entered
the service of New Brunswick as resident engineer on the construction
of the E. & N A.Railway between St. John and Shediac, remaining
until the zompletion of the line in December, 1860. Between 1861 and
1863 he was engaged in private practice. In May, 1563, he entered the
service of the Government of Nova Scotia, continuing as provincial
engincer until August, 1865: then resigning to fill the position of agent
for Keth, Waring Bros. and Lucas, contractors for the construction of
the Mectropolitan Extension {underground) Railway, London, England.
At the completion of this engagement, in 1870, he returned to New
Brunswick and took charge of the works in connection with the im-
provement of the freighting facilitics of the Government Railway in
that province, and the construction of the dcep water terminus and ex-
tension line at St. John. In May, 1872, he was appointed engineer in
charge of harbors, etc., in the Maritime provinces for the Department
of Public Works, which position he held until the close of 1879, when
he was appointed chief engineer. This position he held up to 18gt.

:P\ailwag ‘J\/@’cers. ‘

Railway between Medicine Hat and Lethbridge.

Tue Ottawa and Nesw York Railway is not to be compelled to put
a draw span into its St. Lawrence bridge at Cornwall, in spite of the
objections of the shipping interest to any obstructions in the navi-
gation.

Wau. Russerr, C.E., is now engaged in locating the line of the
Pembroke Southern Railway, which will connect Pembroke with the
Ottawa, Araprior and Parry Sound Railway. Thedistance to be built
is twenty miles.

Tue Quebec Central Railway Company is commencing to relay a
considerable portion of the main line between Sherbrooke and Quebec
with ncw seventy poynd steel rails.  The Carncgie Steel Company are
supplying the mils.

Tnz employees of the Pacific Division of the C.P.R. recently
presented H. Abbott, late general superintendent, with a massive silver
punch bawl, and a pair of candlesticks and a purse of money. The
presentation was suitably acknowledged by Mr. Abbott.

Vg are requested to announce that the next annual convention of
the Association of Railway Superintendents of Bridges and Buildings
will be held at the Brown Palace Hotel, Deaver, Colorado, on Tues-
day, Oct. 1g9th. The secretary is S. F. Patterson, Moberly, Mo., from
whom the programme can be obtained.

THE CANADIAN ENGINEER

Some of the contracts let for the construction of the New York
and Ottawa Railway are: Giading, Peppard & Balch, Minneapolis,
Minn. ; rails, Johnston & Co., Johnstown, Pa.; masonry for bridges,
Soovsmith & Co., New York ; iron work on bridge, Phwnix Construc-
tion Company. The contract for the bridge requires that it shall be
ready for construction trains on November 15, and for general traflic
on January t, 1898.

Tug C. P. Ry have taken out a permit to build a $14,000 engine
shed at the foot of Simcoe st., Toronto, and shops for light repair will
be built. The making up of trains will be done along the water frent,
so that many engineers, firemen, baggagemen and others will be moved
from Parkdale, where such work has been hitherto done.

Tug Canada Atlanticare building a line, about six miles in length,
from Lacolle, in the county of St. Johns, Que., to a place called Al-
burgh Springs, in the State of Vermont. This includes a bridge
across the Richelieu, the latter being built by day work. The con-
tractor for the road is Mr. Fauquier, who built a good portion of the
Parry Sound extension of the Canada Atlantic. Mr. Mitchell, of
Kingston, is the sub-contractor, and the new line will in all probability
be completed by October next.

AsouT 100 miles of the Crow's Nest Pass road is already under
contract, and track-laying began at Lethbridge on the 29th July, and was
commenced at McLeod, 40 miles westward, early in Auvgust. The
second fifty miles have been divided into sections of from five to
ten miles long, and awarded to Messrs. McArthur, Buchanan, Strevel
Keith and Bowels, all of Winnipeg: McGillivery, of Vancouver, and
Hugh Mann, of Rossland. It is more than probable that the first
hundred miles will be completed before the end of the year and
another section well under way.

GENERAL MaNAGER Campsert, of the Dominion Atlantic Railway
of Nova Scotia, has made the following changes in the stafl: The resig-
nation of the resident manager, K. Sutherland, went into effect at the
end ot July, and P. Griffin is appointed to the position. Mr. Suther.
land was in addition to superintendent the road's engineer. Edward
M. Stewart, C.E., who came out from Scotland two months ago with
Mr. Campbell, is appointed chief engineer.

Tuer Montfort Colonization Railway Company are pushing the
extension of their line to Arundel, Que. The railway has already been
built from St. Sauveur Junction, on the Canadian Pacific, to a distance
of 21 miles, and now 12 miles additional 2v¢ being built, bringing the
road to Arundel, and making a total of 33 miles. Unfortunately,
when the Montfort road was started, the directors decided to make the
gauge three feet, which necessitates a great deal of difficulty in the
transhipment of freight at St. Sauveur Junction. A movement is on
foot to have the line changed to the standard gauge.

J. M. Suasvy, engiaeer of the Atlantic and Lake Superior Railway
Co., reports that the work of ballasting the road from Metapedia to
Caplin, §o miles, is progressing and two trains a day are ruaning. The
cortract for grading from Caplin to Paspebiac, 20 miles, has been
awarded to Perranlt & Gervais, who will finish their work this fall.
There will be two bridges, one over the Big Bonaventure River, 300
feet long, and the other over the Little Bonaventure, Go fect, both of
which will be constructed of stone, with an iron superstructure. The
proposed extension to Gaspe Basin will not be near as heavy work as
was to be anticipated
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Tue Inland Navigation Company, capital $13,000, of Charlotte-
town, P.E.L., is applying for incorporation. ]

Rovorrn E. Lesuieux, M.P.,, and Robert Lindsay, of Gaspe, have
arranged with the Department of Commerce for placing a weekly
service for freight and passengers on the St. Lawrence, between Que-
bec and Gaspe. There will be only onc steamer to commence with.

AT the meeting of the sharcholders of the Canada Shipping Com.
pany held in Montreal receatly, the offer of Peterson, Tate & Co. to
purchase all the steamships of the old Beaver line, to take over the
office and the whole of the business of what is known as the Canada
Shipping Company, was accepted.

‘Tie Dcpartment of Public Works has just finished at Soret a
large dredge, called ** The Laarier.” It will be escorted by a aew steel
tug, to which Mr. Tarte has givea the name of ** St. Johns and Iber-
ville,” the division which he represents.  The Minister is negotiatlng
for a plot of land at Sorel on which to erect additional new workshops.

Tne C.P.R. will add to its flect on the Columbia an express boat
for carrying passengers, mail and express. The keel of the new boat
was recently laid at Nakusp. It is thought this boat will be the fastest
in any of the inland waters of the North West. 1t is expected to
make the ti1c from Trail to Arrowhead in 24 hours, equal to 19 miles
an hour. She will be christeaed * The Flyer.”
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T~ meet the oppesition of the line from Alexandria Bay tu Mon
treal, the R & O. Nav. Co have placed three extra steamers a week
on that route, the extra boats reaching Montreal an hour before the
regular boat  The company contemplate building two new palace
steamers to run between Toronto and Prescott, and to be built with
turbine propellers of the type referred to inalateissue. Such boats
would be capable of making 35 to 4o miles per hour, and would do the
trip from Toronto to Kingston in from four to five hours if no stops
were made at lake ports.  No decision has yet been come to on this
matter, but meanwhile the regular boats will be altered and improved,
adapting them better for tourist travel.

Rucext English papers contain accounts of the launching of two
magnificent ships for the Elder-Nempeter Company of Liverpool and
Montreal. One was launched at Wallsend-on-Tyne, and christened
the ** Monarch.”  Sheand her sister ship the * Milwaukee " are the
largest freight steamers yet built in England.  Her dead weight cargo
capacity is 11,500 tons, while her measurement cargo is over 18,000
tons, besides 700 tons of bunker capacity. Her length is 483 feet, beam
506 feet, depth 42 feet 3inches to the shelter deck. She has 12 steam
winches for handling cargo, 15 hghted by clectricity, and the cattle
stalls, ete, are of the latest type. T'he other boat, the * Montrose, *
was launched at Middlesborough.  She has a dead-weight capacity of
52 feet beam and ju.7 feet deep. She
15 fitted up wuli Ol sturage appatatus for dairy pruduce, ete

orel S.uuu tuls, is quu feet long,

LITERARY NOTES.

The 41st annual ceport on the sewage and water supply of St.
John, N B, has beer. compiled by Wm. Murdoch, C.E., engineer of
the department. The daily average water supply for St. Jobn is
4.903.100 galluns beng 135.2 per head of population, or deducting that
used by manufacturers, railway and shipping, etc., 124 gals. per head
of tast side pupulation.  Danng the year 79 new  services were laid at
an average cust uf $24.04 cach.  The wutal pipeage of the aity 15 95.15
miles  There are 174 water meters in use. Dunng the yecar ihere
were 4.400 feet of sewers built, at a cost of $13.852. One of these,
whicli was a difficult work, will be referred to again in this journal.

W\ ¢ hasve heard s much of old Londun lately, that a sketch of our
Canadian Lundun will be specially interesting by way of contrast, and
thercfore the new history of Londun, Ont., compiled by Archie Brem]
ner, and published by the Lundon Printing and Lithographing Com-
pany, is Luth imely andialuatle  Thisworkcontains 136 pages y a 12
wachies, and s illustrated Ly over jou half tone engravings, including a
map of Western Ontariv The dllustrativas alune would almost por-
tray the lustory of thecity, but the writer has given a most graphic
and entertaining narrative of the cvolution of a modern Canadian city
from its log cabin beginnings, in 1526, down to the Jubilee cele ration
of this very year, and embracing almost every pbase of its civic life
and all its nstitutions  The book is free from advertisements, and is
creditable alike to the author and the printers and publishers  Sample
pages and prospectus will be sent to any one interested.

We have tu thank Chevalier Chs. Ballairge, libranan of the
Gevgraphucal Suouety of Quebee, for a cupy of the transactions of
that soctety from 1S93-9;. which make a volume of 350 pages in all.
This society is doing a2 most important work in showing the greatness
and value ¢f our unknnwn northern regions, and deserves the encour
agement they are now secking from the Goverament Among the
contributors, besides M Baillairge, are Dr Robt Bell, A. . Low,
John Bignell. H OSullivan, and others well known in connection with
exploratory werk, and several engravings and maps accompany the
papers  The work throws a good deal of light on the regions about
Hudson aud James' Bays, and will be specially valuable now that
thuse regions must soon be opened up by means of railways. We hope
to refer to the work at greater leagth in another issue.

The annual report of the severat departments of the city govern-
ment i Halfax, N S. has reached us 1t 1s a ncat pamphlet of over
su0 pages, and gives detals of all the departments of the city govern-
ment. The engincering departments contain many indications of the
skillful management of F. W. W. Doane, C.E., thecity engincer.

A very autractive pamphlet describing the city of Hartford, Conn.,

and its principal industries has been published, describing, among other
concerns, the Skinacr Chuck Co. The sketch shows that the business
of this company has developed very rapidly since its establishment in
1557, a development evidently due to the superiority of the firm's pro-
ducts. The company have several patents on their chucks, which are
turned out on the most modern machinery by skilled workmen. The
Skinner Chuck Co. have an extensive trade all over the continent. in-
cluding Canada. and will be glad to furmish informaticn about their
specialtics to those interested.

Wec have recenned a pamphlet from ihe International Correspond-
ence Schuols, of Scranton, I'a, which contains 1,000 letters written by

friends of the schoul to testify their appreciation of the advantages 1t
offers.

We notice from the calendar of the Kingston, Ont., School of
Mining that the entrance examivations for the session 1897-98 begin

jﬁmtm al \otes.

'I‘ux school trustees of Oxford N. S have chlded to crccx new
school buildings to cost $7,950.

Tue town engineer of St. Stephens, N.B., has been authorized to
invite tenders for sewers, for which the sum of $5.000 has been ap-
proprialcd

Tue E B Eddy Co., of Hull, will put in a separate system of
water\\orks, having 4o hydragts, with a pumping force of 5,000 gallons
per minute.

Tue Joliette ILumber Company's mills at St. Gabriel de Brandon,
is handling pulp wood at the rate of so curds barked per day, besides
cutting 50 to Go thousand feet of lumber daily.

A LARGE number of elevator owners in Mamituba and the North-
West gencrally are luvking intu the pussibilitics of gasuline engines,
and several have already been ordered, it is said.

Drumsoxp, McCatr & Co., Montreal, who have the contract for
St. Lambert's waterworks system, will employ from 100 to 150 men
until the completion of the contract in November.

A E Wuitenouse has commencerl business at 653 Craig street,
Montreal, as a general machinist and engineer, giving special attent.on
to gas engines, printing machinery, bicycle work and model making.

Tue St Lawrence Foundry Co., Toronto, is now building a full
line of fire hydrants, gate and chech valves, and some waterworhs ap-
pliances not hitherto made in Canada. A further reference to the
firm’s products will be made ip our next issue.

A Cushing & Co offer to erect a pulp mill of a capacity of twenty
tons per day, near their big saw millat the St. John Falis, if the city of
St John will supply the water free The mill would cost $i50,00v,
and will pay out $60,000 a year in wages.

Tue third annual meeting of the sharchulders of the Taylor
Hydraulic Air Compressing Company, I.td., was held at the ofhices of
the company, 183 St. James strect, Montreal, last month, and the fol-
lowing were elected directors. Samuel Carsley, president, joseph B.
Faur, vice-president, George Durnford, Wilham H. Camybell and R.
L. Murchison.

McOuat & McRae founders and machimsts, Lachute, are get-
ting very busy on orders for their specialttes. This firm make a patent
frost dog and patent timber gauge for lumber manufacturers, both of
which are coming into general use as the best thing of the kind yet in-
vented. They also make a *stuff " pump for paper mills, which is
now used by all the leading paper and pulp mulls of Canada. These
and stationary fire pumps and friction clatches are among the special
lines made by this progressive firm.

HaMenx & Avers, of Lachute, Que,, are building a large dam
across the North River below their present woolen nulls. Forty men
are employed on the dam, whichis 360 feet wide, 25 feet high from the
river bottom, with a base of 84 feet. It is of the * beaver* type and
gives a head of 23 feet at the dam, or by carrying the water across a
peninsula formed by a bend in the river the head can be 1ncreased to
33 feet  The work will be finished ttus month, and the owners will
sell or lease the power for manufacturning purposes.

FOR SALE (good as new)
"o 000 foet 3-in. Boller Tubos; 20,000 foot 4-In. Boller Tubas,
; qi‘ uantity Stoam Pipo 1-In. to 9- in.; 1argo stock socond-hand
alloys, Bangers, Shafting, Valves, Gruges, Horcalns Bab-

blu Motal, ldor, ¢
FRANKEL BROS.,, ¢
METALS, SCRAP IROX COTTON WASTE, €70,

116-130 Ceorce StreeT, TORONTO

To Manufacturers

A Mcchanical Engineer, of wide experience in United States and
Canadg, is open to invest capital in sound cngincering or manufac-
turing business, and take management of a department. Is well up
in rolling mill and blast furnace practicc,as well as in designing of
clectrical and all kinds of machinery. Address ' ENGINLEK, care

of Canadian Electrical Nesos, Confederation Life Building, Toronto.




