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For Tur CANADIAN ENGINEER.
ECONOMICAL ELECTRIC LIGHT AND POWER..

————

BY J. H. KILLEY, HAMILTON.

The city of Belfast has a population of 275,000
souls. The corporation owns and operates the gas
works, and in order to prevent an electric lighting
monopoly they took that matter into :heir own hands
and have put into operation the most economical plant
now known. This was secured by ruoning their
1ynamos by new and very powerful gas engines. Those
nyw in position and working are capable of developing
500 h.p., with room for a large addition when nseded.
Builders of first-class engines will now guarantee to
develop one horse-power from every pound of coal uscd.
Thus, for a 500-h.p. gas engine only 500 lbs. of coal per
hour would be used, as against double the quantity
required by the most economical compound condensing
“ngine, and three and one-half times the quantity in
the best automatic cut-off high pressure engine, with
the most economical boiler in use to generate steam.
Ry means of this gas engine, the electric lighting plant
cnuld operate five hundred 2,000-candle-power arc
‘amps for eight hours, with 4,000 Ibs. (two tons of coal),
or cix thousand 16 candle-power incandescent lights,
with the same amount of coal. If power were sold to
*hose requiring it from such a plant, it could be done
much more cheaply than is possible with steam, where

the current is supplied to motors of the most approved

design  Among other advantages this economical
Power can be placed in the centre of distribu-
‘inn, which is impossible with a compound con:
denser of the same power as the gas engine. A com-
pound condenser of the same power as the Belfast
fas engine would require goo gallons of water for
the boilers and 20,000 gallons for the condenser per

hour. This would necessitate the proximity of the
engine to so large a supply of cold water as is not often
available in a city, and could not be takez from the
city waterworks. A further advantage of placing the
dynamo at the centre of consumption is that a smaller
quantity of copper-conducting wire is required, lessen-
ing the first cost, and the reduced resistance giving
increased light with less electric potential at source of
supply. There is also the cost, danger, depreciation
and maintenance of boilers, not less than six in number
of 100 h.p. each, and the cost of increased labor re-
quired to run them, to be considered. Not only is this
power suitalie for the production of electricity, but it
is equally applicable to pumping the water supply of a
town or city.

GAS ENGINES FOR POWER PUMPS.

Our readers will be interested in some account of
the large gas engines recently built to the order
of the River-Wear Commissioners, England, to pump
out their new dry dock for the examination and
repair of ships and steamers. These engines, rated at
250 horse-power, are attached direct to two centrifugal
pumps, built and erected by Tangye Brothers, en-
gineers, of Birmingham. This firm guarantees to build
gas engines that will run with less than une pound of
coal per brake horse-power per hour; this is more
than an indicated horse-power. These engines and
pumps were recently tested and were inevery respect
an entire success, as they worked more ecunomically
and pumped out the dock in less tinmie than the contrac-
tors guaranteed, their pumping capacity equalled 10,500
tons of water, lifted about thirty feet high at finish, in
two hours, emptying the dock in that time. In addi-
tion to the main gas engines and pumps thete are auxi
liary engines and ‘pumps of smaller size to keep
the docks clear of water when essels are ducked in it.
The gas mains to the engines are attached to the ordi-
nary gas mains of the district, and the gas is supplied
at a comparatively low price, as there is plenty of gas
coal in the neighborliood.

If the dock had to be pumped out by steam power
at least four large boilers would have been required,
these would require the fires to Le started about two
hours before the time the pumps would be in operation,
and one boiler would have to maintain steam the whole
time the dock would be occupied. The cost of the gas
to pump out the dock would not exceed the cust of the
coal used to get up steam before the engines wete
started , the gas engines could be started in ten min-
utes from the time of receiving the urder, and the cost fur
labor and gas being less than one-half of that Ly stean,,
as the cost of gas and labor only cummences with the
working of the pumps and ceases as soon as they stop.
Nothiug is clearer than the fact that power for most
purposes can be produced at much less cost than stcam
power by aid of the most modetn and approved form of
gas engines aad gas plant. There is also, it is asserted,
less cost of plant and maiatenance, and no dadger of
disastrous explosions.
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THE LEVER SAFETY VALVE:

BY CAPTAIN JAMBS WRIGHT, MONTREAL.

Any person who has been present during an exam-
ination of engineers by a Woard of Government inspec-
tors, will have observed the general promptitude and
confidence with which questions are replied to relating
to the details of every-day practice, or what should be
donein case of emergency or accident.

But sometimes a change comes over this state of
affairs, when the candidate is asked to solve arithmeti-
cal questions relating to the strength or staying of
boilers, and other allied questions. A want of self-
confidence at once sefsin ; heisina fog, and it is some-
times disagreeable to be a witness. 1 have observed
that questions about safety valves presented the great-
est difficulty. This should not be. It is not the fault of
the candidate ; the fault lies in the obscure and perfunc-
tory manner in which he has been instructed. The mere
leatning of abstract truths may qualify a student for
college honors, but the mechanical engineer, before he
tan master the Subject, must ‘ekperimentally démon-
strate each truth with his own hands, and undey every
possible variation in detail that he can think of.

The saféety-valve problem is geferally solved in
accordance with the principle of virtual velocities. 1
prefer to treat it as a simple case of parallel forces in
equilibrium on the axis of the valve, which i5 neces-
sarily true in any position of the pea or weight when
at work. There have been ideas patched on ‘the lever
which answered as puzzles or conundrums. I prefer to
take the common safety valve as [ find it, with the
lever hinged at one end, the pin forming a fixed point
on which the lever is free to turn. The downwatd
parallel forces in the system are the weight of the valve,
the lever, the pea or weight, and the pressure of the
lever on the pin. Actmg parallel to but d:rectTy
opposed to these forces is the steam pressure in the
boiler, the purpose of the arrangement being that the
downward forces in the system -shall resist and over-
come a pressure of steam, up to a certain pressure per
square inch on the surface of the valve exposed to this
pressure ; and if the pressure of the steam rises above
this, the valve is lifted from its seat and steam escapes
from the boiler.

To prepare the way towards an arithmetical solu-
tion of questions in connection with a safety valve, and
that imight be presented by a board of examiners, 1
have considered it best to briefly exhibit a few coimmon
mechanical truths that bear upon the Juestion; they
can be éxperimentally provén at any ‘tinfe, and 1 will
use ho other data in the solation of the'questidn.

I have said that I would treat ‘the safety-valve
problem as a case of parallel forces. The acting forces
are first, the weight of the parts ; 'second, the resulting
orequivalent préssure due to the pin, which varies-ac-
cording to the position oh the lever of the p&a or
weight, and third, the pressure of the stéam on the
exposed surface of the valve. The-directional lines of
force are parallel to each other in a properly made
safety valve, and all system5s of parallel forceshavea
centre or resultant. Take any ‘weights at 'hand, ham-
mers, slédges, bricks or stohes, and place them -t ran-
dom here and there on the face of a two or thres-inch
plank. Tt is evident aiid indisputable that'there is Sothé
intermediate plice between the énds of the plank where
it would balance on theedge of a fulcrum. When in

*Thiz ‘ya per was ~.iginally prepared for Tuz Canapiax ExCINExx, but
first read before the Canadlan Anodaxlon of Statfomary Engincers at the Ot-
tawa Conventlon,

equilibrium, if we imagine a vertical plane passing
through the edge of the fulcrém on which the plank
rests, the céntre of the parallél forces in thé system,
and its centie of gravity, lies somewhete on that plane.
On this subject there are niceties and refinements that
for the solution of our question it is unnecessary to detail.
All that is required is to balance a safety-valve lever on
the edge of a cold chisel, and when in equilibrium, a
vertical line drawn on the levet from the edge of the
chisel locates for all practical purposes the position of
the centre of force, or the resultant due to gravitation.

It is evident that in equilibrium the lever acts as if
its whole weight was concentrated at a point on the
plane that is vertical to the fulcrum edge on which it
rests.’ This is a universal law of all bodies or systems
of bodies under the influence of gravity. Andit is for
this reason- that in the safety-valve problem 2 single
force equal to the weight of the lever is supposed to act
at the place where it balanced dd the edge of a
fulcrum.

To master a question such as the one on hand, it
is necessary that wé be able to see the * reason why"
in every step of the solution. The word resultant is
simply the result-as 2 whole, and in this cas¢ there is
associated with it the idea of direction with the amount.
Returning to our experimentzl plank ‘balanced on a
fulcrum, if it was suspended by a cord from the same
place that it rested on the fulcrum, it would be in
balance still, and the vertical line of the cord points out
the location and direction of the resultant, which in
amount is equal to the weight of the plank with all the
bodies resting on it.  If the weight of the plank with
everything on it is 75 pounds, then the resuitant is
equal to 75 pounds, whether it bé in the form of a
pressure on a fulcrum or a tension on a wire or cord.
This can be proven by making an experiment on the
platform of a scale, or suspending it from a steelyard.
The valve in place acts as a direct weight, and being of
a regular figure its resultant coincides with its axis. If
the pea or weight is a ball, its resultant passes through
its centre, or if of any other regular figure the resultant
passes through its geometrical centre.

The resultant of the parallel forces in any form ot
design of lever safety valve, is necessarily located at
some intermediate position on the lever. We have now
arrived at a general principle of the lever when the
forces are parallel, that in equilibrium the intermediate
weight pressure or tension is equal to the sum of the
outside ones. This generalization .presents a simple
solution of all lever safety valve problems.

A vertical to the axis of the valve indicates the

point where, in equilibrium, the steam pressure must

be equal to the sum of the opposing forces in the system.
If the area of the valve is six square inches, the total
pressure of steam on the valve at 80 pounds pér square
inch, is 480 pounds. To be in equilibrium, the weight
of valve, lever and pea -added to the pressure, or its
eqiivalent weight at the pin, must equal 480 .pounds.
Luet the weight of valve,lever and ppea be 75 pounds,
then-the required pressure-at the-pin-is 405 pounds, and
‘the'question now takes this simple form : Where must
the pea be placed on the lever to produce that pressure,
or be in balance with a weight of 405 pounds, hung from
‘the pin-hole ?

‘Here we come in‘contact with theprinciple of the
“equility of thoments " on both sides of a fulcram when
the levér is balanced. To find thé'equivalent weight
of a Préssiite is a case'of ‘equality-of ‘mbments.

o
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In mechanics the term *“ moment " means the pro:
R ! duct of a weight in pounds multiplied by its distagce in
“inches from the fulcrum. Some engineers have ob-
jected to this term, and it has been proposed to call
this product lover inch paunds, aud in preferenge I will
use it. If a weight of 27 pounds. is placed on a lever at
10 inches from the fulcrum, the inch pounds arg 270.
This means that 270 pounds. placed on a lever at one
inch from the fulcrym, produces the same statical effect
as 27 pounds at 10 inches from it—or looking at it from
another standpoint, if these weights are placed at their
respective distance from, but on Qpposit_g sideg of a
fulcrum, they are in equlhbrmm, If in a question it
was found that the lever inch paounds on onq side of the
fulcrum was 1,386 and on the other 13222 dxffe;ence
of 64, it follaws that the lever is nat in equilibrium, but
that 64 pownds placed one inch from the {ulcmm, on
the 1,322 side, would make it. Or, in this case, the
number 64 divided by any other weight in pounds, gives
the distance in inches from the fulcrum where that
weight must be placed to effect the same object.

In qur common engineers’ handbopks the princi-
ples of the lever are treated in an obscure and ipdirect
mapner. Mechanical writers have pointed this out.
The only reason they could give for its perpetuation
was the simplicity of the question, and that men com-
petent to deal with it did not consider it worth their
while. The handbooks tell us that there are three
kinds or classes of levers. I intepd to prove that they
are alike in principle, and one rule governs and contrals

all of them.
!
]

Fc. 1.

coves Jrovney.

A
Fic. 1" }‘ [—1
— ]

In the so-called first class there is a weightat each
end of the lever, and the fulcrum is intermediate. Let
the lever weigh 7 pounds, the small weight 4 7 pounds,
and the large weight B 28 pounds, the whole of the
parts weighing 42 pounds. Balance the system on the
fulcrum € it will then be found that the system is in
conformity with the law of the equality of inch pounds
on each side of the fulcrum, and if one pound is placed
on either side of the fulcrum, equilibium is destroyed
and motion would take place. But what I wish to call
particular attention to is that here the pressure on the
fulcrum is 42 pounds, that being the sum of the weights
resting on it. No person can doubt this; it can be
visibly proven on the platform of a scale; and if one of
the weights is shifted on the lever the other must
be shifted to maintain a balance. And still the
pressure on the fulcrum is 42 pounds, It follows from
this that when the pressure on the fulcrum ang the
weight on one side of the fulcrum arg knpwn, then the
weight on the other side of the fulcrum is fouqd by sup-
tracting the last quantity from the first. The weight or
pressure op the fulgrumis equal to the sum of all the
others, This principle is an important factor in our
questiop. It will be obseryed.(Fig. ) that if the system,
instead of resting on a fulcrum, was suspgnded from the
same place that i} rested on tha fulcrum, the balange
would be undisturbed, and what was formegly a pressure
of 42 poupds is now a tension of the sgme amount.

s e = meady

e e ——. AB_

i=

The division of levers into, thyee classes is more
nominal than zeal. All of its applications can be
resolved under one general rule, If, as in Fig. 2, we
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introduce a fulcrum, or more properly, a fixed or im-
movable point acting at the same place or the lever that
the 28-pound weight did, and with the 7-pound weight
at the same position of equilibrium on the lever, the
pressure at B is equal to a weight of 28 pounds,
and the pressure at the intermediate fulcrum €
remains 42 pounds, or, if suspended from C and the in-
termediate fulcrum removed as in Rig. 2a, the tension
on the rod D is also 42 pounds. This can be praven by
making the experiment on the platform of a scale, or
suspending the system from a steelyard.

Rc.3.
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Again in Fig. 3, the intermediate fulcrum and the
28 pound weight are retained in their former positign on
the lever; but a fulcrum or fixed point is substituted
for the 7 pound weight at 4. No change has taken
place; the pressure at 4 is equal to a weight of 7

* pounds, and, as formerly, 42 poupds at C. The results

are the same if suspended from C as in Fig. 3a.

From this it will be readily understood that 4, B or
C may be considered at option, either fulcrum, weight
or power, according to the requirgments of the mech-
anism, and that a change in name, or the substitution
of an equivalent pressure or tension for a weight, entails

no change in principle.

In accordance with the above, the intermediate
force in the lever safety valye is the pressure of steam
on the valve that acfs yertically and in line with its axis,
and directly opposed to all the others. The resultant
of the system is op this line, apd all measurements
required in calculating fever inch pounds are taken
from it, The opposing farce
brium thh a glveq steam prgssurc, gre ;he wmght of
the lever, the valve, the pea, and the pressure of the
lever op the pin, which is a vanable quantity depengxqg
pn the position of the pea gn the Jever, and in thg solu-
tion of this question it has to be foynd, which is easily
done by subtragting the knowp. weights frqm the total
required,

In an actual working valve the lever weighed g3
pounds; it halanced at a point 16} inches from the
gentre of pin hole, or 11§ inches from the valve axis,
the distangce between the valye axig .and centre of pin
holg being 45§ inches, The weight of thg valve agd an
intermediate pjece between it gnd the Jever yyas 43
pounds, and the weight of tbe pea 62 pounds. Total
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weight of these parts, 76 pounds. The valve was 33
inch diameter. Where should the pea be placed on this
lever to be in equilibrium with a steam pressure of 60
pounds per square inch ?

Area of 3% inch valve is 7.76 square inches ; total
pressure on it at 6o pounds per square inch is 4602
pounds. This is the resultant or intermediate force in
the system, and, according to the principle set forth, is
equal in amount to the sum of all the others, of which
one, viz., the pressure on the pin or its equivalent
weight, is not given, but is found by subtracting the
sum of the known weights, in this case 76 pounds, from
the total of 460°2 required ; the remainder, 3842, is the
equivalent pressure in pounds due to the resistance of
the pm. i

The question now becomes, where should the
pea or weight of 62 pounds be placed on this lever to be
in equilibrium with a weight or pressure of 384.2
pounds placed on the lever at a distance of 4§ inches
from the axis of the valve, or fulcrum, if you please to
call it ? This is solved on the principle of the equality
of inch pounds on each side of a lever in equilibrium.
In this case there is one product on one side of the ful-
crum and two on the other. ‘

Inch pounds on the pin side of the fulcrum: 384-2
x 4-625, is equal to 1776:925. On the other side of the
fulcrum the sum of the inch pounds of the two com-
ponents must be the same. Lever 9§ pounds, balancing
at 11$inchesfromthe xis of valve, isequal to 106:078125,
Subtracting this from 1776:g25, leaves 1670'846, which
is the product of the weight of the pea by its distance
in inches from the axis of the valve. Then 1670846
divided by 62, gives a quotient of 2694, which is the
answer to the question in inches Trom the axis of the
valve, or 31-57 inches if measured from the centre of
the pin.hole.

In this manner any similar question is answered.
Sometimes government examiners put the question in
this form: On the same valve the pea weighing 62
pounds is placed at 35inches from the centre of pin hole:
At what pressure will it be ready to blow off ? Here the
pea is located at 308 inches from the valve axis. The
sum of the inch pounds on that side of the {ulcrum or
valve axis is 1989'33 ; this divided by 44, the distance in
inches between the valve axis and centre of pin-hole,
gives us 430.125, which is the pressure in pounds at the
pin due to the weight being placed at 351nches from the
pin-hole. The total weight or pressure on the * sit " of
the valve is 506} pounds, this being the sum of the
weight of the parts and the pressure on the pin,
and this amount divided by the area of the valve
in square inches, gives us 65987 pounds per square
inch, which1s the answer to the question.

A neat and clever solution of this problem is based
on an extension and apphcation of the same principles.
The centre of gravity of a body or a system of bodies is
merely a particular case of parallel forces. Itis an ac-
knowledged-truth that as far as gravity is concerned a
body or a system of rigid bodies acts as if its whole
weight was concentrated at its centre of gravity. This
method begins with an abstraction, or a supposition
merely, for the purpose of making a start, but it is soon
wiped out. No attention is paid to the individual
weights of the pieces or where they balance. The col-
lective weight of all is only required, and as I shall use
the data given in the first problem, this amounts to 76
pounds. Imagine lever pea and valve to be in position,
but without weight; where should a weight of 76

pounds be placed on the lever, to be in equilibrium with
a pressure of 6o pounds per square inch on a 3§ valve,
or to put a pressure of 460.2 pounds on the “sit ™ of the
valve.

It was found in the first problem that in effecting
this result there was 1776.925 inch pounds on each side
of the axis of the valve, This amount remains a con.
stant for that valve, as long as we are dealing with a
pressure of 60 pounds per square inch. Now, 1776.925
divided by 76 gives us 23.38,.which, under the suppusi.
tion made, is the distance in inches from the valve axis
that a 76-pound weight should be placed on the lever,
tobe in equilibrium with a pressure of 6o pounds per
square inch. Orto put this in another form, in pro-
ducing a pressure of 460.2 pounds on the ‘sit” of .the
valve, the distributed effect of the weight of the parts
in the system is the same as if the whole weight of 76
pounds was concentrated at a point on the lever 23.38
inches from the axis of the valve. Here a reasonable
question might be asked: Whatis the use of this in
an engineroom? It has ause, This distance of 23.38
inches from the axis of the valve is to be accurately
marked on the lever, and with the valve placed on the
lever in its working position, or, if necessary, hung by a
string from the axis line of the valve; place the 23.38.
inch mark on the edge of a fulcrum, or the edge of a
cold chisel held in a vice. Next hang the pea on the
hook end of the lever, and move it backwards or for-
wards until the system balances with the 23.38:inch
mark on the edge of the chisel or fulcrum, as in Fig. 4.

Aed

Practically and mathematically this is the true position
of the pea on the lever when in equilibrium with a 6o-
pound pressure, and, as before, it will be found that
the pea is 26.947 inches from the axis of the valve.

Looking at a model or drawing of this arrangement,
it is evident that when the system is balanced and at
rest its whole weight and statical effect is concentrated
on the edge of the fulcrum. Thisis the most simple
and accurate solution of the problem that the writer 1s
acquainted with, and is far superior to the graphical
method, which in this case has no advantages, and it
is easier solved in other ways.

THE TORONTO TECHNICAL SCHOOL.

————

This school was established in January, 1892. Its
principal promoters were the late ex-Ald. Gillespie, who
died before the school was started, ex-Ald. Dr.J. Orlando
Orr, who was the Board's first chainnan, and who™1s
at present chairman of that body; the late J. A.
Wills and A. M. Wickens. At first it was felt to
be somewhat of an experiment, but the success of the
school has placed it in a more definite position. It is
situated on College street, at the head of McCaul street,
and directly to the south of the School of Practical
Science, in what was formerly Wycliffe Hall. Per-
manent quarters have been secured here and the build-
ing so fitted as to be better adapted to the requirements
of the school.

It is maintained entirely by the City of Toronto,
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and is under the control of a Board of Directors com-
posed of seventeen members. Five of these are mem.
bers of the City Council, five represent the Trades and
Labor Council, two the Stationary Engineers, two the
Architects, two the Educationalists and one the Manu-
facturers. Regular meetings of the Board are held on the
fourth Tuesday in each month during the session, which
begins with October and ends with April. .

The classes are free to ali residents of the city of
Toronto who wish to avail themselves of its privileges.
‘The course of stydy to be pursued by any one is
optional, and registration and entrance to any class can
be made at any time during the session. It is desir-
able, however, to enter the classes at the beginning of
the session.

The school has a staff of nine teachers, and the
classes are from 7.45 to 9.45 p.m. each week day even-
ing excepting Saturdays.

‘The design of the school is to aid those who have

not had the advantages of an education in the boyhood
period of life. It is especially intended for the artizans,
tradesmen, mechanics, laborers, etc., and those who
follow the usual occupations of an industrial com-
munity.
" The nature of the work done is very different from
that usually taken up by the ordinary commercial
schools or colleges. An enumeration of the subjects
taught will give some idea of the work it is endeavoring
to do. They are arithmetic and mensuration, algebra,
Euclid, descriptive geometry, perspective drawing,
mechanics, chemistry, practical chemistry, in each of
which there are both junior and senior classes. Besides
these there are courses as complete as the time will
permit in applied electricity, heat, hydrostatics, steam
and steam engine, hydraulics, light, sound, practical
geometry, freehand drawing, mineralogy and geology,
and mydelling in clay. In the draughting room a
numerous group of subjects is taken up, as machine
and architectural drawing, industrial design, shading,
lettering, machine cons‘ruction, etc.

That the school is doing an important and useful
work, and that it is appreciated by the young men of
the city, are attested by the fact that the average
nightly attendance for the whole session was 286.
There are no fees for attendance on any of the classes,
and each student can take any subject which he
chooses, or any group of subjects that the time-table
will permit. ’

Considerable improvement was made during the
holidays by the remodelling of the building and the
addition of new class yooms. The school is now fairly
well provided with apparatus in the more important de-
partments for the practical illustration of the various
physical subjects taught. It is intended that the work
shall be as practical as possible, and that the students
shall be aided personally with their individual difficul-
ties. The practical and useful side of all subjects will
receive free consideration, to the exclusion, as far as
advisable, of the theoretical and fanciful. At the end
of the session, or of the work in any subject, examina-
tions are held in the various branches, and certificates
are granted to those who succeed. A diploma is also
given by the school to those who complete certain
definite courses of study. This work, it is thought,
will require from three to four years on the part of a
student with average ability, and with but meagre
attainments at his entrance upon the course. A goodly
number of prizes are going to be offered for competi-

tion in the different subjectsat the spring examinations.

Three new teachers have recently been appointed
to the staff, and one of the old teachers, Dr. J. Mec-
Master, selected as principal. We understand that al-
ready about 450 students have registered for attendance
this session.

The prospectus of the school, which gives a brief
outline of the work done in each subject, as well as
other relative information, can be had by addressing
the secretary, A, G. Horwood, who resides in the
building.

JNO. M'MASTER, B.A., M.D., C.M.

The subject of this sketch was born in the county
of Simcoe, Ont., in 1857. Asa boy he was mechani-
cally inclined, and his desire as a youth was to be an
engineer and machinist.

With money he earred working on a farm and in a
saw mill he resolved to begin his own education. After
six months in a public school he passed the entrance to
the High School and very shortly afterwards—three
months—obtained a second.class B certificate. His
means being exhausted he went to work and soon secured
enough to fit him for teaching. His earliest professional
training was obtained at the Barrie Model School and the
Toronto Normal School. By alternately teaching and
studying he succeeded in obtaining in succession all
the different certificates granted by the Educational
Department. A degree in Arts next became the object
of his desire. But where or how tc get the necessary
funds was the serious question. Books had to be
bought, fees paid and maintenance for a four-year
course provided for. By the judicious handling of what
he could earn in the holidays and by persevering appli-
cation, he was enabled to become the happy possessor
of a degeee in Arts, and after having taken a full honor
course in Mathemathics and Physics at Toronto Uni-
versity, he graduated in 1886. While an undergradu-
atc in Arts, he did not confine himself exclusively to
Mathematics, but with the view of enlarging his field
of knowledge, he took partial courses in Science, Meta-
physics and English Literature. After graduating, he
married and settled in Belleville, becoming the teacher
of Science in the High School there. After teaching in
different places for a few years, and not being satisfied
with his attainments in life, he resolved to take up the
study of medicine, and so took the regular course in
Medicine, graduating at Trinity University in the
spring of 1894. While an undergraduate in Medicine,
he won considerable distinction as a studént-among his
classmates, taking several of the scholarships, etc. He
also took the Fellowship in connection with Trinity
Medical College. .

Before the Toronto Technical School began, Mr.
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McMaster was engaged as a teacherin the city night
schools for several years, and when that institution was
opened, in January, 1892, he was engaged as one of the
teachers. Since that ime he has remained on the staff,
chiefly being engaged in teaching the mathematical
subjects. The Principalsiip of the school was declared
vacant at a meeting of the board 1 August last, and
after adverusing fur apphcations, Mr. McMaster was
selected from among a number. He began his duties
as Principal at the opening of the school on the 1st of
October.

THE MOTO-CYCLE RACE AT CHICAQO.

For some time before the date of the horseless car-
riage race at Chicago, announced for the 2nd 1nst., all
preparations were made to insure its being carried out
in an equitable manner. Although it is but a day since
attempts have been made to manufacture these ve-
hicles in the United States, nearly ninety moto-cycles
were entered in the competition. In the history of
mechamcal science there has not on any occasion been
as much interest taken in any invention, nor as much
done in a short time, as has been done by United States
mechanics and inventors to contest for the $35,000 in
prizes offered by the Times-Herald newspaper, very
little more than three months past.

The judges selected are gentlemen of high standing
in the States; they are Major-General Wesley Merrit,
commander of the Department of the Missouri, Pro-
fessor John P, Barret, city electrician, Chicago, and
Henry Timpkin, president of the National Carriage
Builders' Association, residing in St. Louis. These
gentlemen had power to employ any outside ur expert
help that they nught dJesire to settle any difference aris-
ing. It was intended that the conveyances would have
a man, selected by the iudges, on them to repurt pro-
gress, and to see that the rules governing the competi-
tion were strictly followed.

On the 28th, 2gth and 30th of October a prelimi-
nary test of the vehicles took place, the carriages and
machinery being examned by the judges and their
assistants,'to determine as to whether they were eligible
to run nthe race or not, by being in line with what is
requireé to make a useful and safe vehicle for the
services they were designed for. The mere fact that a
light and unsafe machine might be fortunate enough to
come 1n first would not determine the competition in
their favor, as a safe and well-designed one carrying a
greater weight, yet behind in its time of arriving, might
get a prize. The motor-cycles started separately with
some time between each, so as to avoid danger or inter-
ference at the start. Nothing could better illustrate the
great interest in the motors than the fact that there are
now in the States two journals entirely devoted to the in-
troduction of the horseless vehicles. The result of this
competition will be looked to bothin the United States,
Canada and Europe with great interest, to determine
the question as to whether the inventive American can
improve on the heavy European designs or not. They
are now building gasoline farmers’ traction engines in
Kansas of from 12 to 25 h.p., that are guaranteed to
handle the largest threshing machine built in the States
in an effective manner; the advantages of such are
obvious, as there is no fire or sparks, no horses and very
iittle water required. It is stated that no accident from
fire has ever taken place on motor-cycles in France and
Germany.

A MOTOR CARKIAIOB HUILT IN GERMANY ¥OR THE SULTAN OP})IO)(OCCO.

Interest in the Chicago competition continues to
grow, not only among the manufacturers and merchants,
but among the people. While accepting the French as
the real inaugurators of the horseless vehicles, the Chi.
cago contest is confidently expected to lead to a number
of important improvements on them, and it will also
afford the first real test on this continent of the practic-
ability of substituting mechanical power for horse power
on ordinary vehicles. It was an unusual sight to see
the start of the carriages from the Chicago Midwvay
Plaisance, as also the finish at Lincoln Park, but to
the engineer and artisan it possesses a far broader
significance thah a mere spectacle to the sight-seer.
It means the begmning of a bloodless revolution at the
end of the 1gth century, conducive to great changes in
transportation, and to a new industry that will soon
employ hundreds of thousands of men. I[fa moiety of
the results expected to follow this test are achieved, the
labor, time and cost expended mn preparations, etc., will
yield large rewards, not only to the bwlders of the ma-
chines, but also to the general public. Farms that are
unprofitable can be made to pay by the aid of this
power, as horses for transit purposes will not be neces.
sary, the cost and maintenance of such being added in
a large degree to the profits of the farmer. Turther,
less time will be required to get to market and home
again, If necessary, the machinery in the carriage can

SALISBURY PETROLEUM MOTO-CYCLE.

be applied to run light farm machinery also, without
removal from the vehicle, or for pumping purposes if
desired. The time may not be far distant when the
horseless vehicle in some form may be made to do the
ploughing on the farm. It would be useless to enumer-
ate the advantages to be derived from this departure,
as it affects more or less all ages and conditions of men.,
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A number of the vehicles entered for the Chicagd test
are already in daily operation. They are of a light and
symmetrical appearance, and are very much admired
in contrast with the heavy French designs.

The judges of the moto-cycle contest have had a
dynamometer machine introduced for the purpose ot
testing the power of motors attached to each carriage,
and the amount of oil or othier fuel used to give an
indicated horse-power; they could not fairly award the
prizes without knowing the relation between the fuel
and the power of each machine.

One vehicle has arrived that is worthy of more
than passing notice, inasmuch as with one motor and
front wheels, it can be separated from the body of
the vehicle in a few minutes, and attached to a pleasure
rig, or to a wagon body for merchandise or other pur-
pose, or can be taken from the body part, drawn into a
barn or other building and attached to farm machinery.

DELAHAYE'S ELECTRIC CARRIAGK.

In an article on horseless carriages, J. Brisben
\Valker, in the Cosmtopolita + Magazine, traces the evolu-
tion of the means of traasport in the history of man in
this order: 1st, floating log; 2nd, sledge down hill;
jrd, animal’s back; 4th, canoce; sth, ox cart; 6th,
chariot ; 7th, oared galley; 8th, sedan chair’; gth, sail-
ing vessel ; 1oth,horse carriages ; 13th, steam carriages;
12th, steamships; 13th, Pullman cars; 14th, bicycles;
15th, cable cars; 16th, electric cars; 17th, horseless
carriages. Speculating on the revolution in social
life to be wrought by the horseless carriage,
Mr. Walker foresees the time when men will
again shift back to the country, instead of crowd-
ing into the noisy, and more or less unsanitary city.
In ancient and medieval days they built cities for pro-
tection; and in more recemt years, the cities grew
because of the bad country roads and the consequent
inconvenience and high cost of transporting them.
selves and their goods. ¢ With the bicycle and horse-
less carriages,” says Mr. Walker, “good roads will
jump into the first order of importance, and we may
expect to see within the next ten years hundreds of
millions of dollars devoted to the levelling and macad-
amizing of country highways, or, perhaps, even to the
construction of asphalt roadways. With these advan-
tages, country life will become quite a different matter,
and small communities will multiply rapidly. The day
will undoubtedly arrive when great establishments em-
ploving many clerks and workmen will ask themselves
whether it is worth while to put up with narrow quar-
ters, high rentals, insufficient light and bad air, while
the advantages of sunlight, health, and economical con-
ditions are within such easy reach elsewhere.” It will
even affect our political condition as well as our social,
for as the need of concentration behind fortified walls
gave Europe its feudal system, so the dispersion of men
and industries and the ability to travel long distances
on one’s own account, will now emancipate the indi-
vidual as a wage-earner as well as a citizen, and lead up
to higher ideals of self-government.

The bicycle has

placed it within the power of man to travel 50 to 100
miles a day,; but the horseless carriage, with roads
properly constructed, will enable him to make a trip of
400 or 500 miles delightfully and inexpensively; while
according to Prof. Langley, the a&roplane will accom-
plish yet greater feats in rapid transit. These things
must mean a social, as well as mechanical, revolution
in the conditions of life.

In conclusion, Te CanapiaN ENGINEER proposes
the inauguration of a public exhibition and test of
horseless vehicles for Canada, to be held say in To-
ronto on the 24th May, 1896, and will be prepared by
next issue with proposalsasto a committee and other
details. If this idea is favorably received, the editor
will beglad to receive suggestions from anyone inter-
ested. This date will not only insure good weather, but
it will give time for foreign exhibitors to compete, and
thus the Canadian exhibition of horseless vehicles
should be the most comprehensive and interesting yet
held, for since the tests in France, England, and this
present one in Chicago, more developments will have
been made, and their manufacture will have been com-
menced in Canada.

[Since the above was in type, the Chicago race has
been postponed till Nov. 28th, for reasons mentioned
elsewhere.]

AMNERICAN STREET RAILWAY CONVENTION.

One could not better realize the marvelous devel-
opment of electric railways on this continent than by
attending the Convention of the American Street Rail-
way Association in Montreal last month. The associ-
ation was named * American,” so as to include members
in Canada, Mexico or any other country on this conti-
nent, but this was the first year in which the conven-
tion was held outside the United States. 1t is pleasing
to know from the remarks of the delegates that the
choice of Canada has not been regretted, and that
almost without exception they were pleased with the
hospitalities of Montreal. The attendance was vari-
ously estimated at 8oo to 1,000, the membership includ-
ing scientific men interested in electric railway work,
and wealthy corporations from all over the United
States. The aggregate capital represented at this con-
vention was enormous, and indicated in a striking
way the evolution of the electric railway on this
continent. It is only eight or ten years ago that
papers were read before this association including
such subjects as ¢ Horseshoeing”; while now the
horse is completely banished, and even the cable car
will soon be displaced in favor of the electric. Two
monthly journals, the Street Railway Yournal, of New
York, and the Street Railway Review, of Chicago,
published magnificent special editions of about 150
pages each as souvenirs of the convention, while among
other electric papers, the Street Railway Gazette, of
New York, was represented not only with its regular
weekly edition, but had a daily supplement printed in
the city during the convention. The Victoria Skating -
Rink was set apart as an exhibition building, and from
100 to 200 firmswere represented in the exhibits of
street railway equipment, the large building being
crowded. Practically the whole of this interesting
collection of appliances refers to street railways ope-
rated by electricity; and the variety of the exhibits,
and the great capital employed by many of the firins
represented, shows what a revolution the electric rail-
way has made in the world in ten short years,
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THE HORSELESS CARRIAGE IN ENGLAND.

The town of Tunbridge Wells was all excite-
ment on the appearance there of horseless carriages
and motor tricycles which were exhibited at the fair
grounds last month. Large crowds came to the town
to witness an exhibition which will help to mark
another step in the progress of civilization from every
side. The signs are coming that the days of the horse’s
usefulness are passing away. Sir David Solomon ap-
peared in a horselesscarriage, known as a ** vis-a-vis." It
was covered with morocco, with a movable hood. The
mwotor was behind, the driver sat on the back seat,
steering and governing being effected by means of a
handle bar ason a bicycle. This regulated the speed,
etc. Another handle was used to back it. On a stop
the carriage was stationary, yet the motor continued
to work. The motor is } of a h.p. It can travel ona
good road at 20 miles per hour,and average 12. It
carries enough benzine to run it 200 miles. It weighs
1,200 pounds on the road. Another much larger car-
ringe was exhibited to carry a heavy load at a slower
speed, also a barouche with a petroleum motor on small
wheels in front. Great interest was taken in the tricy-
cles, of which several were exhibited. One worked
with a petroleum motor ignited by an electric spark.
It weighed go pounds, and behaved successfully. It is
regulated by handles, the pedals bemg necessary for
starting, but while in motion they are not used. A
speed of 30 miles an hour can be maintained on good
roads. Another was exhibited of § of one h.p. It
ran by mineral naphtha. It also made good time, but
was not considered us good as the former one. The
London Chronicle had long articles on the exhibition,
showing the advantages of these vehicles, and urging
their adoption in England.

STRENGTH OF BRIDGE AND TRESTLE TIMBERS.

Tue Cananiax EnGINEER is indebted to Walter
G. Berg, assistant engineer of the Lehigh Railway, for
the following valuable report of the committee on the
above subject, of which Mr. Berg was chairman :

Your comniittee appointed to report on ¢ Strengti: of
Bridge and Trestle Timbers,” with speciat reference o
southern yellow pine, white pine, fir and oak, desires to
present herewith, as part of their repcrt, the very valu-
able data commled by the chairman of the committee,
relative to tests of the principal American bridge and
trestle timbers, and the'recommendations of the leading
authorities on the subject of strength Jf timber during
the last twenty-five years, embodied in the appendix to
this report, and tabulated for easy reference in the ac-
companying tables I. to IV.

The uncertainty of our knowledge relative to the
strength of timber is clearly demonstrated after a per-
usal of this information, and emphasizes, better than
long dissertations on the subject, the necessity for more
extensive, thorough, and reliable series of tests, con-
ducted on a truly scientific vasis, approximating as
nearly as possible actual conditions encountered in
practice.

The wide range of values recommended by the
various recognized authorities is to be regretted, espe-
cially <o when undue influence has been attributed by
them in their deductions to isolated tests of small-size
specimens, not only limited in number, but specially de-
fective in not having noted and recorded properly the
exar* species of each specimen tested, its origin, condi-
tion, quality, degree of seasoning, method of testing, etc.

“The fact has been proved beyond dispute that
small-size specimen tests give much larger average re-
sults than full-size tests, owing to the greater freedom
of small selected test pieces from blemishes and imper-
fections, and their being, as a rule, comparatively drier
and better seasoned than full-size sticks. The exact
increase, as shown by tests and by statements of differ-
ent authorities, is from 10 to over oo per cent.

Great credit is due to such investigators and ex-
perimentars as Professors G. Lauza, J. B. Johnson, I1.
T. -Bovey.\C. B. Wing, and Messrs. Onward Bates, W.
H Finley, C. B. Talbot and others, for their experi-
mental work and agitation in favor of full-size tests.
Professors G. Lanza, R. H. Thurston, and Wm. H.
Burr have contributed valuable treatises on the subject
of strength of timber. The extensive series of small and
full-size U. S. Government tests, conducted in 1880 to
1882 at the Watertown Arsenal, under Col. T.T. S.
Laidley, and more recently the very elaborate and thor-
ough timber tests being conducted by the U. S. Fores-
try Division under Dr. B. E. Fernow, Chief, and Prof.
J. B. Johnson, of Washington University, St. Louis,
afford us to-day, in connection with the work of the
above mentioned experimenters, our most reliable data
from a practical standpoint.

The test data at hand and the summary criticisms
of leading authorities seem to indicate the general cor-
rectness of the following conclusions :

1. Of all structural materials used for bridges and
trestles, timber istthe most variable as to the properties
and strength of different pieces classed as belonging to
the same species, hence impossible to establish close
and reliable limits of strength for each species.

2. The various names applied to one and the same
species in different parts of the country lead to great
confusion in classifying or applying results of tests.

3. Variations in strength are generally directly pro-
portional to the density or weight of timber.

4. Asu rule, a reduction of moisture isaccompanied
by an increase in strength ; in other words, seasoned
lumber is stronger than green lumber.

5. Structures should be, in general, designed for
‘he strength of green or moderately seasoned lumber of
average quality, and not for a high grade of well-
seasoned material.

6. Age or use do not destroy the strength of tim-
ber, unless decay or season-checking takes place.

7. Timber, unlike materials of a more homogene-.
ous nature, as iron and steel, has no well-defined limit
of elasticity. As a rule, it can be strained very near to
the breaking point without serious injury, which ac-
counts for the continuous use of many timber structures
with the material strained far beyond the usually ac-
cepted safe limits. On the other hand, sudden and fre-
quently inexplicable failures of individual sticks at very
low limits are liable to occur.

8. Knots, even when sound and tight, are one of

the most objectionable features of timber, both for )

beams and struts. The full-size tests of every experi-
menter have demonstrated not only that beams break
at ‘knots, but that invariably timber struts will fail at a
knot or owing to the proxmmity of a knot, by reducing
the effective area of the stick and causing curly and
cross-grained fibres, thus exploding the old practical
view that sound and tight knots are not detrimental to
timber in compression.

9. Excepting in top logs of a tree or very small
and young timber, the heart-wood is, as a rule, not as
strony as the material farther away from the heart.

A ST T
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This becomes more generally apparent, in practice, in
large sticks with considerable heart-wood cut from old
trees in which the heart has begun to decay or been
wind-shaken. Beams cut from such material frequently
scason-check along middle of beam and fail by longitu-
dinal shearing.

10. Top logs are not as strong as butt-logs, pro-
vided the latter have sound timber. )

1. The results of compression tests are more uni-
form and vary.less for one species of timber than any
other kind of test; hence, if only one kind of test cun be
made, it would seem that a compressive test will furnish
the most reliable comparative results.

12. Long timber columns generally fail by lateral
deflection or *¢buckling,” when the length exceeds the
least cross-sectional dimension of the stick by 20, in
other words the column is longer than 20 diameters. In
practice the unit stress for all columns over 15 diameters
should be reduced in accordance with the various rules
and formulx established for long columns.

13. Uneven end-bearings and eccentric loading of
columns produce more serious disturbances than usually
assumed.

14. Thetests of full-size long compound columns
composed of several stickz bolted and fastened together
at intervals, show essentially the same ultimate unit re-
sistance for the compound column as each component
stick would have, if considered as a column by itself.

15. More attention should be given in practice to
the proper proportioning of bearing areas, in other
words the compressive bearing resistance of timber with
and across grain, especially the latter, owing to the ten-
dency of an excessive crushing stress across grain to
indent the timber, thereby destroying the fibre and in-
creasing the liability to speedy decay, especially when
exposed to the weather and the continual working pro-
duced by moving loads.

The aim of your committee has been to examine the
conflicting test data at hand, attributing the proper de-
gree of importance to the various results and recom-
mendations, and then to establish a set of units that can
be accepted as fair average values, as far as known to-
day, for the ordinary quality of each species of timber,
and corresponding to the usual conditions and sizes of
timbers encountered in practice. The difficulties of exe-
cuting such a task successfully cannot be overrated, ow-
ing to the meagreness and frequently the indefiniteness
of the available test data, and especially the great range
of physical properties in different sticks of the same
general species, not only due to the locality where it is
grown, but also to the condition of the timberas regards
the percentage of moisture, degree of seasoning, physi-
cal characteristics, grain, texture, proportion of hard
and soft fibres, presznce of knots, etc., all of which affect
the question of strength.

Your committee recommends, upon the basis of the
test data at hand at the present time, the average units
for the ultimate breaking stresses of the principal tim-
hers used in bridge and trestle constructions shown in
the accompanying table.

In addition to the units given in the table, attention
should be called to the latest formule for lor.g timber
columns, mentioned more particularly in the appendix
to this report, which formula are based upon the re-
sults of the more recent full-size timber column tests,
and hence should be considered more valuable than the
older formulx derived from a limited number of small-
size tests. These new formule are Professor Burr’s,

App. I.; Professo. Ely's, App. J.; Professor Stan-
wood’s, App. K.; and A. L. Johnson's, App. V.: while
C. Shaler Smith's formule will be better understood
after examining the expianatory notes contained in
App. L.

Attention should also be called to the necessity of
examining the resistance of a beam to longitudinal
shearing along the neutral axis, as beams under trans-
verse loading frequently fail by longitudinal shearing
in place of transverse rupture.

In addition to the Ultimate Breaking Unit Stress,
the designer of a timber structure has to establish the
Safe Allowable Unit Stress for the species of timber to
be used. This will vary for each particular class of
structures and individual conditions. The selection of
the proper ‘¢ Factor-of-Safety " is laigely a question of
personal judgment and experience, and offers the best
opportunity for the display of analytical and practical
ability on the part of the designer. It is diufficult to

give specific rules. The following are some of the con-

trolling questions to be considered.

The class of structure, whether temporary or per-
manent, and the nature of the loading, whether dead or
live. If live, then whether the application of the load
is accompanied by severe dynamic shocks and pounding
of the structure. Whether the assumed loading for
calculationsis the abs~lute maximum rarelyto be applied
in practice, or a } sbility that may frequently take
place. Prolonged heavy, steady loading, and also
alternate tensile and compressive stresses in the same
place will call for lower averages. Information asto
whether the assumed breaking stresses are based on
full-size or small-size tests, or only on interpolated
values, averaged from tests of similar species of timber,
is valuable in order to attribute the proper degree of
importance to recommended average values, the class
of timber to be used and its condition and quality.
Finally, the particular kind of strain the stick is to be
subjected to, and its position in the structure with
regard to its importance and the possible damage that
might be caused by its failure.

In order to present something definite on this sub-
ject, your committee presents the accompanying table
showing the average safe allowable working unit
stresses for the principal bridge and trestle timbers, pre-
pared to meet the average conditions existing in rail-
road timber structures, ihe units being based upon the
ultimate breaking unit stresses recommended by your
committee, and the following factors of safety, viz.:

Tension, with and across grain ........ceeeveenes Ten.
Compression, with graifl cecevvevueariiienennnas Five,
" ACTOSS GIAID ee.veeee cevroacone.s Four.

Transverse rupture, extreme fibre stress .......... Six.
¢ *  modulus of elasticity.......... Two.
Shearing, withand ocross grain ....oooveieieennns Four.

In conclusion, your committee desires to emphasize
the importance and great value to the railroad compa-
nies of the countryof the experimental work on the
strength of American timbers being conducted by the
Forestry Division of the United States Department of
Agriculture, and to suggest that the American Associa-
tion of Railway Superintendentsof Bridges and Build-
ings endorse this view by official action, and lend its aid
in every way possible to encourage the vigorous con-
tinuance of this séries of government tests, which bids
fair to become the -most reliable and useful work on the
subject of strength of American timbers ever under-
taken. With additional and reliable information on this
subject, far reaching economies.in the designing of tim-
ber structures can be introduced, resulting not only in
a great pecunidry saving to the railroad companies, but
also offering a partial check-to the enormous consump-
tion of timber, and the gradual diminution of our struc-
tural timber supply, Walter G. Berg, chairman; J. H,
Cummin, John Foreman, H. L. Fry.
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AveERAGE ULTiMATE BreAKING UniT STREssks 1N Pounps PErR Square Inch.

Recommended by the Committee on ** Strength of Bridge and Trestle Tinbers

AMPRICAN ASSOCIATION OF RAILWAY SUPERINTENDENTS RRIDGES AND BUILDINGS.~~5T1l ANNUAL CONVENTION, NEW URLBANS, OCT., 1895.

raa , TRANSVERSE .
TENSION, COMPRESSION. I RUPTURR. SHEARING.
' i
KIND OF TIMBER. With Grain. iII: Modul
. — Extreme wius {  With | Across
With | Across X ’(x.‘::’:s | Fibre of Grain. | Grain
Grain. | Grain. | End} |Columns, 7" | Stress. Elasticity.

Bearing.[under 15 '

Diams. |
AVHIE OaKe.tivier tr vavee cvneee ceavsaranen | 10,000 | 2,000 7,000 4,500 | 2,000 ? 6,000 | 1,100,000 8oo 4,000
White Pine oo, tieeiiaiiiineies titicianciaacs 1 7.000 500 5.500 3,500 | ~ 800 | 4,000 | 1.000,000 400 2000
* Southern, Long Leaf or Georgia Yellow Pine .. ... 12,000 Goo 8,000 5000 .00 | 2000 { 1,705,000 Goo 5,000
Douglas, Oregon and Wash-| Yellow Fir..........} 12,000 P 8,000 6,000 1,200 6,500 | 1,400,000 600 | eann..
ington Firor Pine. JRed Fire...covaann. 10,000 |ev... R P A P ‘ 5000 ceiiisnecifeece o
Northern or Short Leaf Yellow Pine .... -.... 0.000 500 6.000 4,000 1,000 , 6,000 | 1,200.000 400 4.000
Red Pine c..cieveennnnn.. teee  evsnecasssens ‘ 9,000 500 6,000 4,000 800 f 5,000 | 1,200,000 | ¢o seleececen.
Norway Pine..coiieniiiiiiiieiieiiiisnneneeassns i 8,000 feiieannn 6,000 4,000 800 1 4,000 | 1,200,000 |eecesicc]feaaaccns
Canadian (Ottawa) \White Pine ' . T R 350 ceeen
Canadian (Ontario) Red Pine o 5,000 | 1,400,000 400 ceee o
Spruce and Eastern Fir...ccovieiiiiiiieranennnns { 4,000 | 1,200,000 400 3,000
Hemlock ............ 3.500 { 900,000 350 2,5c0
CyPresS vueeeeeceoccertecnocen-ananns l 5.000 900,000 [ P
[0 T ! 5,000 700,000 |..cccaen 1,500
Chestnut .. . C eiiesaeie seceeaee v reane 5,000 , 1,000,000 Goo 1,500
California Redwood ...oveiivirenicnrnaiaoennannn 4,500 | 700,000 400 ‘ ........
California Spruce ... .cvvvireieanns o o o §.000 } 1,200,000 loeee  leviaaee

AVERAGE SAFe ALLowabLE WorkinG UniT STrRESSES 1IN Pouxnps PEr Souare Inch.

Recommended by the Committce on ** Strength of Bridge and Trestle Timbers.”

ANERICAN ASSUCIATIUN UP RAILWAY SULERINIENDENTS BRIDGES AND BUILDINGS.~—5TH ANNUAL CONVENTION, NEW O. (3ANS, OCT,, !SQS.

*
Q10N . TRANSVERSE .
TENSION. COMTPRESSION. ROPTURE. SHEARING.

. With Grain. )
KIND OF TIMBER. o Extremel Modulus

With | Across Across | Fibre of With | Across

Grain. { Grain. ! End |Columns| Grain. | Stress. | Elasticity.| Grain. | Grain.

- Bearing.lunder 15
Diams.

Factor of Safety. Ten Ten Five. Five. | Four. Six. Two. Four. | Four
WhiteOaK.eeeeeecerecinneesantasarnnas eeeses] 1,000 200 1,400 900 $00 1,000 $50,000 200 1,000
\White Pine coceeciiiiiieiieiiaiianioncasnncanns 7 50 1,100 7¢o0 200 700 500,000 100 500
Southern Long.Leaf or Georgia Yellow Pine ...... 1,200 60 1,600 1,000 350 1,200 850,000 150 1,250
Douglas, Oregon and Wash.)] Yellow Fir ..........} 1,200 |........ 1,600 | 1.200 300 | 1100 | 700,000 150 feeeeee-s

ington Fir or Pine. Fir covveecennad] 1,000 feeee.... e T cee o 8OO (eeveceensafionnanan cerenens
Northern or Short-Leaf Yellow Pine .. 50 1,200 Soo 250 1,000 600,000 100 1,000
ReA PIDC cecacecececiocacaannsnsscnacane 50 1,200 Boo 200 800 600,000 |eeeveevafocaanans
Norway Pine coccceecineitocieenateiacananns A N 1,200 Soo 200 700 600,000 {...- ...f. ceceese
Canadian (Ottawa) White Pine ...c.coiiiievenanes 1,000 |oaiaeoifernannns 1000 | ....... e 100 [eeeceae-
Canadian gOntaxio) RedPine ccovvevineennnnenee] 1,000 | coviacfeennnea. 1,000 |........ 700,000 100 [eccaee.
Spruceand Eastemn Firoo.o.oovil oiiiaiiiiiiia, 8oo 50 , 1,200 Soo 200 700 600,000 100 750
Hemlock oviiiinceeennnicenncacenenans ceae] 000 ferireieefecerenns Soo 150 600 450,000 100 Goo
CYPrESS ceveenctoacrastaacassnssesasasanrasssasss 600 fieieaann 1,200 Sa0 200 Soo 450.000 l.oeeensn cevenens
L0 800 J..ea-..e 1,200 $o00 200 800 350,000 [.c.ea--s 400
ChestDUL .uivceevrnnrecancreoceccacsssecnsencans ] 900 |eeeecaii]eceianns 1,000 250 800 500,000 150 400
California Redwood ..ivneiinecisoncccccnencnses | 700 feeersee]ernenne 800 200 750 350,000 100 feeeeeans
California SPruCt <. cicee.cecrrieceeiecoceranass sosesoalesiisoce senianas 8oo I........ 8oo 000 "veveenrsieeneeane

For THE CaxapiaN ENGINEER
CONCRETE CONSTRUCTION.

" obtain accurate and reliable data, as well as to a num-

BY MAJOR HENRY A. GRAY, M. INST. C.E., M. CAN. SOC.
C.E., ENGINRER IN CHARGE PUBLIC WORKS OF CANADA,
DISTRICT OF WESTERN ONTARIO.

During my visit to the old country this last summer

1 visited several works and places where concrete was

being used for different structures—cspecially break-

waters, piers and docks- -and I succeeded in obtaining

a large and valuable amount of information with re-

spect to the same, which 1 have endeavored to give

from my notes in the following form: 1 ackoowledge
with many thanks the aid given me by James Forrest,
secretary of the Institution of Civil Engincers,

London, who directed my at‘ention to the best sources,

i.c., papers presented to the institution, from which to

ber of my professional friends, civil and military, who
gave me the result of their experience.

Concrete was extensively employed by the Romans
for building purposes, but for some unexplained cause
fell into disuse, and until the Jast few years its use has
been almost entirely confined to the making of mono-
lithic masses placed underground to act as foundation
substructures for stone or brick superstructure. The
French engineers appear to have been the first to dis-
cover the value of beton or concrete, for harbor works
on the sea coast. At first, in its use for such works,
natural hydraulic limes were employed as the cement-
ing material with the addition of pozzolana. In the
course of time, and when the manufacture of Portland
cement had improved, the use of concrete in the con-
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struction of all descriptions of buildings became general.
It can be made, under almost any circumstances and
at any place, at a moderate cost, and it is easily
shaped into any form or size of block that may be
found useful ; it can be deposited in moulds in the
exact position it is permanently intended to occupy;
and when carefully made, with the proper admixture of
materials—which is, of course, of vital importance—
results have proved that it possesses under the most
trying circumstances all that is necessary for strength
and durability.

Before deciding to use concrete for a structure, a
careful consideration of the locality, the nature of the
materials at or near the place, and cost of transport of
same, is necessary.

One great advantage of using such a material as
concrete, instead of wood, is that it does not decay, and
consequently renewals and repairs are less frequent,
nor can it be attacked by the teredo or the white ant ;
it is not subject to contraction or expansion, and its
strength, ospecially in damp localities, becomes greater
with age. Objections have been made to the finished
appearance of structures built with concrete, but it is
not at all difficult to produce a fair and finished surface
too on the exposed faces of concrete, as shown in.many
of the large engineering works which I have visited. It
is even possible, in fact easy, with a little attention, net
~nly to-produce a fair surface, but to form mouldings
and even tracery and ornaments and at the same time
to make the face work as durable as any other part of
the block. At Chatham an experiment was made in
1874 which has proved conclusively that the common
concrete could be faced by superior concrete a thick-
ness of nine to ten inches. In this case the special
face concrete was composed of four parts of slag from
the dockyard furnaces, used in the remanufacture of
wrought iron,and broken by a stone crusher into pieces
about # inch cube. To this was added two parts of
coarse, sharp river sand and one part of Portland
cement. This was mixed in the usual manner and
placed in position by a simple contrivance. A plank
1} inches thick, 10 feet long and 11 inches wide,
was furnished with rope handles attached to
one edge of each plank. Two distance pieces
from 9 to 10 inches long were inserted loosely
between the face shutter and the plank, which was
placed on edge to keep the proper distance from the
facing. The common concrete was then put in from the
back of the plank to the back face of the wall, while
the slag concrete was filled in between the face of the
wall and the face of the plank. The face concrete was
then thoroughly worked by a shovel against the facing
shutter until all air. was expelled from it, when the
plank was lifted and the two concretes well rammed
ingether. The result is a smooth face, as if plastered
upon the common concrete wall, and is quite inseparable
from it. 1f furnace slag cannot be obtained, an admir-
able aggregate for facing concrete, if not quite as good
as slag, is found in granite, limestone, or other stone
hips, or of large gravel broken in a stone crusher to a
wanre of % to  inch cube. Face concrete, formed of
any of these materials in the proportions of 4 parts of
the aggregate, two parts of sand and 1 part of Portland
cement, becomes so hard that it may be cut inte for
receiving bolts of any kind just as if it were stone.

It is the practice at Chatham and Woolwich to let
in ring-bolts, bollards and mooring-posts into the liquid
concrete as the work is carried up. The ironwork gets

as good a hold in the wall asif set in granite, and at
a cost of one-tenth less than that of letting them into
stone. At St. Alban’s, near London, concrete is used
extensively in the construction of ornamental walls for
large buildings and residences, and for garden walls
with mouldings, caps, etc.

In some cates an attempt has been made to give a
face by rendering the structure over with plaster or by
greuting with liquid mortar, but these methods are only
a veneering easily affected by wet and frosty weather.
The best plan, and one that has been followed at a very
small cost and with great success in harbor works, both
above and below low water, exposed alike to frost, heat,
storm and rain, consists in using smooth planed boards
for the face of the mould, smeared over with soap
before commencing the work, to prevent the mortar
adkering ; then, in filling the frame, care has to be used
that a fine mixture of concrete or coarse cement mortar
be laid in with a trowel close to the face boards as the
work proceeds, so that the mixture is carried up uni-
formly with that contained in the bedy of the work, the
whole forming one homogeneous mass, and ensuring the
setting proccss being carried on simultaneously, so that
the face is in fact like the skin of an iron casting or the
chilled surface of a wheel, actually the strongest portion.

In the formation of concrete a large variety of ma-
terials have been experimented with, namely, hard and
soft sandstone, whinstone gravel, sand from sand pits,
lake and river sand, and sand prepared by crushing
stone. The proportions used varied from 5to 1 to 12
to 1, none being adopted which did not completely fill
(1st) the voids in the sand with cement, and (2nd) those
in the stones with mortar. These voids in the sand
amount to from 33 to 34 per cent.; in the gravel to 34
per cent.; in broken stone of a friable nature 40 to 42
per cent., and in the harder kinds of stone 46 to 50 per
cent. Gravel is, therefore, all other things being equal,
the most, and hard stone the least, econoinical material
to use.

Much difference of opinion exists as to the best
thickness of depositing concrete in such structures as
walls, etc., but from actual experience it would appear
that 18 inches is a fair and safe thickness, and that it -
should be deposited, if made with Portland cement, as
soon after it is mixed as possible, and at once thor-
oughly rammed while wet. The more concrete is thor-
oughly rammed the more sound and impervious the
mass is, and consequently the lessliable to injury from
the action of water. No fall or drop is equal in effi-
ciency to ramming, and granting that it is well rammed,
the fall or drop may be dispensed with. Cement con-
crete may be either made by hand or by one or other
of several machines. If by hand, the material should
be turned over at least three times dry, the water in
fixed proportions being then added through a **rose,"”
and turned over three or four times wet. The machines
used for mixing are the pug-mill, a horizontal trough
with a screw turning the materials over and working
them forward, or, for large quantities, McKinnel's
machine. This class of machine consists of a cylinder
revolving upon a spindle, which traverses the cylinder
diagonally. 'When the cylinder is revolved, the mate-
rials are by the resulting cccentric motion thrown
backwards and forwards as the ends are alternately
above and below the centre of revolution, while at the
same time they are being turned over in a lateral direc-
tion by thie revolution of the barrel. There is an ad-
vantage in using a shovel ot barrel for filling in con-
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crete: the large stones are not so apt to separate from
the finer gravel as when itis shot in a continuous stream
out of a trough.

In general practice it is considered sufficient to
have the materials turned over twice, and then to apply
water through the rose of a watering-can, turning over
the materials three different times in the process of wet-
ting. Some engineers demand that for wetting the con-
crete only the smallest quantity that will suffice for wetting
shall be used, but there can be no doubt that an excess
of water is beneficial rather than injurious to the con-
crete, for in getting concrete into position much water
passes away by absorption, by evaporation, or by actual
leakage, so that in many instances the concrete is left
too dry to allow of its setting perfectly. \When con-
crete is made thoroughly wet it can bear to part with
some of the surplus water by absorption, etc.; all the
rest rises to the surface without bringing with it any
portion of the cement. \Vhen put in wet the concrete
admitsof being rammed thoroughly solid against the
sides or framing, while the matrix never fills in the 1n-
terstices in the aggregate so thoroughly as when water
is freely used in mixing. No cement sets better than
such as is covered by the tide alinost immediately after
it is put in place. [t is needless to say that in frosty
weather excess of water in mixing concrete is to be
avoided.

The shingle used at Chatham is dredged from the
bed of the River Medway; it contains a certain amount of
loam. \When the quantity of loam issmall, twelve parts
of the shingle to une part of cement makes not only a
good hard, but a very tough concrete ; but an excess
of loam is injurious, and as the workmen say, “ kills "’
the cement.  In winter the slightest excess of loam in
the gravel renders the concrete liable to injury from
frost for a long time after it is made. Sand, if too fine,
although it may be sharp and clean, is often little better
than dust and acts in the same way as loam.

The most convenient size for a depositing box for
placing concrete below water, is one with a capacity of
about sixteen cubic feet. In Blyth harbor, where large
quay walls were built in 1884, 1t was found that the
cost per cubic yard, for concrete, was as follows :—

ABOVE LOW WATER LEVEI.—FROFORTIONS 7 TO 1.

I

Cement, 30 cubic feet,=0.16 10D coo. ...iiivt inanenns 5 9
Stone and saNd co ittt ciitiiniiieiiitieiaes eeeann 2 3
Breaking stone and incidental expenses ....veeviieanann... 1 2
Mixing and wheeliffee e cieiiees cetieiiiennnneiocaanses 2 4
Planking cocereerenriieniiicciies teeetittacitincannns 1 o

Percubic yard coieeiiiirniiiiiiienieicianerennacns 12 6

EELOW 1.OW WATER LEVEL—FPROPORTION 6 20 1.

Ccment, g.5cubic ft. 038 10R cceeeriiiiiininnianannas x6 %
Stone and $ANA ciceiiiieeie teetiietetiee ceesenceiaase 2 3
Breaking stone and incidental expenses co.icieees ciee oo 12
Mixing and wheeling. ol iiiiiiiiiiiiiiinnienes ooen 2 3
Planking (fixed by diver) . cocieviiiniiiiiiiiiiiiiee vie 3 ©
Depositingby crane .. ... cccvr ciiiiiiiel tievees. 0 9
Dive depositingin place -.... .. .ceveeeiiiiiiiiiiiiie. 2 O

19 o

Below is the cost of a cubic yard of concrete at

Chatham, formed of 12 parts of shingle to 1 part of

Portland cement, calculated carelully in detail at ordi-
nary rates for material and labor :—-

1 1-5 cubic yard gravel (including 16 per cent. for shrink.
age and 4 per cent. for waste), per cubic yard, 2s.... 2 §
2 116 cwt. Portland cement (including allowance for
wastcand usc of bags), per ewt., 1.0, covinennnnnnn. 3z
50 gallons water (inclading allowance for wasteband ase of

service-pipe). per 1,000 gallons, 10d.c.ccviveeieeaee. 0 0¥

1 cubic yard mixing concrete and depositing in work, per
cubicyard, 18. 1d. ...ieiananen beeroseraacensananns 1

t 1.5 cubic yard wheeling gravel (including use of crane
and depositing in trucks), per cubic yard, 3d. ........ 0 3%

2 1-16 wheeling cement, placing in store, loading at store,
unloading at work and use of store shed, per cwt.,

134 cubic yard transport of concrete to work (including
use of trucks, roads, banking, etc.), per cubic yard,1d. o 1!}

7 2

The cost so estimated of 1 cubic yard of concrete
is 75. 2d.  Calculated on the same basis a yard of ¢
parts of shingle to 1 part of cement will cost 8s. 24d..
and of 6 parts of shingle to 1 part of cement 10s. 3d. A
cubic yard of slag concrete (6 to 1) used in facing costs
about 12s.2d. per yard; if flint face concrete about
14s.2d. The proportions of slag concrete, at 12s. 2d.
required for facing is so small that the whole cost of the
concrete on a lineal foot of wall is only increased about
23d. per cubic yard, making the entire cost of the wall,
including staging and framing, about 7s. 10d. per cubic
yard.

(Concluded in next issuce).

FACTS ABOUT BOILERS.

ArTicLe No. 3.
THE AGGREGATION OF PIPE AND FITTINGS.

This stage of boiler making occupies the same plane in boiler
development that the rotary engine does in its field. Most every-
body has been touched by the disease. The materials are all at
hand, and the details can be niostly bought teady made. By the
addition of another elbow, coupling or return bend, the budding
genius of a boiler inventor sees the heights of fame and dollars
within his reach.

It would be more charitable to simply place Punckh’s remark,
** Don't,” under a picture of these seductive pieces. But facts will
out, and a few ** horrible examples™ will suffice to illustrate.

Asaruleit can be said that the later the dateof the attempr
the worse the results. They are all based on the following recipe :

First. Crowd in the greatest possible amount of heating sur-
face, no matter how or at what sacrifice of other equally necessary
requirements.

Second. The more bends and right angles so placed as to ob-
struct circulation the better.

Third. On tiie same basis that a steam engine will run more
regular'y without than with a fly wheel, cut down the steam and
water capacity to the lowest possible limit.

Fourth. Make it as far as possible out of pipes and fittings
screwed together, and place the fittings and joints in the hottest
position.

Fifth. Firmly take the position that it will never need Tepairs,
and render them difficult to make.

Sixth. Assert thatit will never need internal cleaning, and
avoid all facilities for so doing.

NO. 35. 1833—°* ENGINEER,” AUG. 17TH, 1894.
Seventh. No matter how closely it copies some other discred-
ited aggregation, give it a2 new name and it will go for 2 while.
Sk Citas. W. Daxcg, the inventor of 2 steam road carriage
in England, joined Joshuna Ficld (of Mandsley & Field, the
builders) in patenting the first boiler of this description, andcan be.
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considered the father and godfather of troubles in this line. The
lower tubes were used as grates, as in Gurney's 1826 design. The
familiar **up.flow" and ** down-flow ** pipes, connected by fittings
(made specially, as there were at that time no regular oncs on the
market), were present. All ideas of the necessity of steam or
water capacity, or desirability of access for internal cleaning, were
absent Surface, weight and space occupied dominated the design.

BgLLRVILLE, a French engincer, introduced a box coil boiler,
made up of bent U pipes screwed into return bends, a seties of
these coils b:ing placed vertically side by side, connected, connected
at the top to a separating drum, and at the bottom to a common
feed pipe. It was fitted with various automatic devices for con-
trolling the feed, circulation, blow.off and pressure—the latter as it
was found necessary torun the boiler at a higher pressure than
that desired in the engine, throttling down to prevent the water
from bodily leaving the boiler. They are used principally in
marine service.

N0, 36. 18(5~TRADE CIRCULAR.

About 1877 the bent pige was
discarded and return bends used
on both ends of a series of straight
tubes. This boiler could be
cleaned by taking itall apart. One
particular advantage of this boiler
seems to be that the steamship
owner ha: the opportunity to con-
stantly displace paying freight by
carrying round a mass of brick
work.

N, 37. 1877—TRADE
CIRCULAR.
J. C. KiLcore originated the ** Eclipse ** boiler, using pipes and
fittings to build up his U tube sections; otherwise it was a copy of
Allen’s 1872 design.

N0. 3S. 1S74.~TRADE CIRCULAK 1SSUED IN PITTSBURG.
Josern SHACKLETON used rcturn bend units connected 10 vertis
cal manifolds, placed-side by side, canaected at the top to a steam
collector and at their bettom ends to a common feed pipe.

-

xSyG—-mwa CIRCUJ.AR ISSUED IN SENECA, N V.

NO. 39.

Herresuorr rechristened Belleville's
1477 boiler, staggered the tubes, and
added a feed-water coil above it made
up in the same manner, made of pipes
and fittings.

I PN
vo'vdo 'év'vvqu';

* NO 40. 1890 —INTERNATIONAL ENGINEERING
CONGRESS, 1893.

ChaxLes \WWARD used a vertical cylinder surrounded by a series
of concentric coils interrupted twice in their circumference, on op-
posite sides, by vertical manifolds. These manifolds on one
side were connected by a radial pipe to the bottom of the cylinder,
and at the other side to a similar pips connecting necar the top of
the cylinder.

Nu. 4l

1879—U. S. NAVAL REPORTS.

E. E. Ronerrts, of New York, bred a cross between Belleville's
1877 and Herreshoff s 1890 boiler, and while * favoring ** both its
parents, developed outside down-take pipes of its own. Made of
pipes and fittings. .
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NO, 42, 1887 - THADE CIRCULAR ISSUED IN NEW YORK
At v used straight pipes connected up with elbows and return
bends to an overhead steam and water reservuir and bottum con

necting pipes

NO 33. 18390—t S PATENT NO §34.227.

The above aresamples of some of the best aggregations of
pipes and fittings  The least objectionable are thosc having the
fewest bends and the least lengeth of pipe. in proportion to the
diameters used, between the inlet and outlet of cach unit of circus
lation.

CANADIAN NICKEL IN NAVAL CONSTRUCTION.

The recent trial of the torpedo destroyer * Sokol,* built for the
Russian Government by a British firm, has given the final answer
to a problem whose solution means moncy in the pocket of every
Canadian: nickel steel has been proved the most cconomical
material for naval construction.

The details of the trial are givea in the Glasgo:r Herald of
October gth The novelties have been directed towards the reduc-
tian in weight so as tn secure 2 high speed with the minimum of
power. The result has beea most successful.  The vessel is 190 {t.
by 182 {t. beam, and her maximum draught to the bottom tip of
the blades of the twin-propellers is 7 {t 6in ., while the full load
di placement is 205 tons, of which 30 tons is ducto coal, &¢ There
aretwo scis of triple expansion engines. the cylinders being 18 in..
26 in. and 39'¢ in diameter. with 18in. siroke. There is no
special feature about them, the valves being all of the piston type,

but in many cases naval bronze has been used to reduce weight.,
The engines are balanced on Yarrow's system, and the proof of
efliciency is found in the fact that while running 27 knots on the
measured mile, with the engines doing 350 revolutions per minute,
afternoon tea was served to ladies on deck  There are cight water-
tight tube boilers weighing 45 tons with all fittings, and they are
equal to sustaining, if necessary, 100 h.p. per ton. On yesterday's
trial these were only subjected to ) inch of air blast, but on the
official trial they withstood 13¢ in without any trouble. Yesterday
the trial was practically under natural draught with the engines
doing 360 revolutions The mile was run in one direction in 2 min.
1osec., and in the other 2 min. 22 sec., the mean speed being 26.7
knots. That was with what the British Admiralty deem natural
draught conditions, % in. air pressure. But the speed on the official
measured mile trial was 30.1 knots. The mile on two days has been
covered in 1 min. 52'% sec., equal to 32 knots. On the three hours’
trial the speed was 29.777 knots, with the engines making 405.15
revolutions, and the boilers consuming 3 tons 7 cwt. of coal per
hour, while the power was under 4,000 1h.p, and 1t isassumed
that with only two boilers the loss would be but equivalent to a
reduction in speed of one knot.

The distinctive feature of the Russian boat, and the one which
contributes most to this great speed for low power, 1s the adop-
tion of nickel steel. The * Soko! ' 1s the first vessel constructed of
this alloy. The nickel steel was constructed at the works of the
Steel Company of Scotland. The tensile strength was 4o tons
on the square inch, with a maximum extension of about
16 per cent. The thickness of the plates is ;4 down to
of an inch; the ratio of nickel to steel is three per cent.
Against the increased price must be placed the fact that the rate of
corrosion has been reduced to about one-half, and more important
still, the weight of material necessary has been reduced 30 per
cent. by reason of the greater strength. In other words, if mild
steel had been used, the weight would have been over 42% more
than it actually is, so ¢hat in part the cost of the material is made
up. But, after all, cost is not a great consideration, especially
when it is remembered that by the use of nickel steel for the hull,
of brass for parts of the engine etc. and of aluminum wherever
convenient, it has been possible to get at least two knots more with
less power and less coal consumption than with the British de-
stroyers  Even considering the matter of cost, there are possibili-
ties of greater use of nickel steel, for it is cheaper than Siemen's
steel was when first made for the British cruiser ¢ Iris.” Nickel
is now 1s. 6d. per b , when first bought for experiments six years
ago 21s. 6d. would be neaver the price. Then the only supply was
from New Caledonia; now immense deposits are being worked at
Sudbury, in Canada.

THE TIDAL MOTOR.

—

Editor Caxatian Exciners:

Str.—~I now send you some further advantages of my tidal
patent:

1. I claim the English patent for working day and aight con-
tinuously throughout the year.

2. 1 also claim an improvement over the old tide mills, by
which 1 can work some hours longer at cach rise and fall of the
tides than they can do This is a great improvement, and the
present tide mills could be altered to my plan at a very moderate
outlay: this would cost much less than the plan for working con-
tinuously throughout the year.

3 In many places the continuous plant can be put down nearly
costless: also the tides mill, improved plan. This may seem a
paradox, but it is absolutely correct.

4. My plants can be erected cither on the sea shore or on tidal
rivers where there is a tidal flow of a few feet high.

5. A modified form of iy plant can be put to work on any
river, lake, or other place where there is even a small head of water
to be had, and will work with great economy:.

Yours truly.
EpwaRD DaAviEs,
Harringay Villas, Green Lanes, London N., England,
Late of Cambridge Cottage, Wood Green, N.

P.S.—In my letter you kindly inserted in your September
i1ssue, you have put after « working lifts,” etc., the word ** towers.™
1t ought to have been ** towns."

Wit the increased demand for nickel, interest is being
renewed in the Sudbory, Oat., munes. Many first-class nickel
mines of the range have lately been bonded by nfiuential Amen-
can capitalists, who evidently mean to purchase a2 number of mines
within the next few months.
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ANERICAN STREET RAILWAY ASSOCIATIQN.

The fourteenth annual convention of the American Strect Rail-
way Association was held in Montreal from 1sth to 19th October,
there being about 800 delegates and supply men in attendance.

Among the Canadian delegates and others in attendance were
the following : T. C. Lazier, manager Belleville, Ont., Traction
Co.: B. E. Charlton, president, and W. W Dean, electrician, Ham-
lton Street Railway Co.; John Patterson, Hamilton Radial Electric
Railway Co.; F. Nicholls, president Brantford Street Rnilway.Co.:
] M. Campbell, Kingston, Portsmouth and Cataraqui Railway
Co.; Chas. E. A. Carr, manager London Street Railway Co.; G. C.
Cunningham, general maunager, E. Lusher, secretary-treasurer, J.
F. Hill, comptroller, D. McDonald, superintendent, Montreal
Street Railway Co.: Louis Beaubien, president, Henry Holgate,
manager, J. R. Roy, engineer, A. J. Corriveau, director, Mont-
real Park and Island Railway Co., Ross Mackenzie, manager,
\V. Phillips, electrician, Niagara Falls Park and River Railway;
J. W. McRae, president, . Y. Soper, vice-president, T. Ahearn.
managing director, J. D. Fraser, secretary-treasurer, J. k. Hutchi-
son, superintendent, Ottawa Electric Railway Co.; W. W. Wylie,
superintendent Ottawa Car Co. Ed. A. Evans, Quebec, Montmo-
rency & Charlevois Railway Co., H. Brown, St. John, N.B., Rail.
way Co.. James Gunn, superintendent, J. M. Smith, comptroller,
M. Powers, car supt. Toronto Strcet Railway Company , Charles
Morton, Toroato Suburban Railway Co., George H. Penty, Vic-
toria, 8.C. Electric Railway Co., M. Coventry, president, Sand-

year being $276,031,000, and the total profits $322,000,000. The
latter have a capital of $1,300,000,000, with gross receipts of about
$130,000,000 and profits of $43.000,000. Among the new branches of
business to be cultivated he indicated freight and mail, the delivery
of parcels from stores through a system of express, the handling of
building material to suburban localities, of milk from near by
country districts, and the operation of funeral cars to cemeteries.
As to the relation of electric to steam railways, he thought it pro-
bable that the former would force an amalgamation of the two sys-
tems whereby passengers would be transferred from lines connect-
ing distant points tothe suburban systems, carrying the passengers
to their destination.

The treasurer’s report showed that receipts for the year were
$7.554, and expenses $7,240.

The first paper was by E. J. Wessels, of New York, on *Air
Brakes,” which he strongly advocated to replace hand brakes. The
strect-car air brake has much to contend with. First, the unfami.
liarity of the averag. motorman with tlic proper use of air is greatly
against it, Secondly, the compressor is begrudged space on the
car axle. Thirdly, there is the neglect of proper inspection.
Fourthly, there is insufficient lubrication. A year ago air brakes
were not found on many roads, but where used they had given sat-
isfactory results  They were a great saving in wheels  Mechani-
cal brakes were a failure, und he found that in a tour through
Europe compressed air was preferred to steam or any other kind.

In the discussion which ;followed, Mr. Scullin, of St. Louis,

BXHIBIT OF BABCOCK & WILCOX

wich and Windsor Street Railway Co.; I, W. Atkinson.
Rell Telephone Co., Montreal, W. Bellingham, Montreal, K. W,
Blackwell, Montreal, W. D. Black, Montreal, W. E. Christic.
G S. Davison, Ottawa; A. W. Dingman, Toronto: Geo. Darling,,
of Darling Bros., Montrcal; A. E. Domville, St. Thomas ; F. Fox,
E. A. Hewitt and F. J. Green, the Bushnell Co., Montreal : Geo.
Hunt, St. Lawrence Machinery Co.. Montreal, H. R. Leyden,
Montreal; Alex. Macpherson,® Montreal: W.~T. Bonner and A,
McDonnell, Babcock & Wilcox Co. Montreal ; Jas. Carroll and
Frank Mead, E. F. Phillips Electric Works, Montreal; D. W
McLaren, J. C. Mclaren Belting Co. Montreal; A Roy Mac-
donald, Montreal, E. S. Piper, Toronto; W. G. Slack, Bell
Tclephone Co., Montreal . Fred. Thompson, Montreal : C. E. L.
Porteous, Toronto.

The chair was occupicd by Joe! Hurt, of Atlanta, the president,
and the proceedings were opened by an address of welcome from
Mayor Villencuve, to which the president replied in appreciative
terms.

President Hurt, in hisannual address, spoke of the growing im-
portance of the street railway, and the increasing number of men of
scientific attainments who were devoting themselves toit.  He said
there were now in the United States about 179,300 miles of steam
railways and 13.500 miles of street railways. The former had a
total capital of $17,000,000,000, the passenger traffic receipts last

CO. AND GOURERT MFG. CoO,

said that two years ago they tried two kinds of vacuum brakes,
neither of which were a success. In running through suburban
parts it worked all right, but in crowded scctions, where many
stops had to be made, they could not keep up the pressure, the reser-
voir getting exhausted. Then, also, the brakes failed to work
through the wires coming in contact with the piping of the brakes
wearing away the insulation and short circuiting, and burniog
holes through the pipe.

Mr. McCulloch, representing another line in St. Louis, said
about two years ago they equipped a car, and it worked so
well that they afterwards fitted out 2 dozen cars with air brakes,
but then the bills for repairs began to come in, and became so heavy
that they had to be all taken off.

In the afternoon the mayor gavea reception to the members at
the city hall, where, after his worship made an address on the
benefits of clectric over the old horse-car railways, refreshments
were served, and afterwards speeches were made by Ald. Steven.
son, Nolan and Prclontaine,

On the 16th, after a general discussion on the ** Labor Ques®
tion,” a paper was presented by Mr. Baumhoff, of St. Louis, on
* Transfers.” During th-:session several gentlemen representing
the Dublin Tramways Co. arrived and were invited to seats on the
platform.

The report of the cxecutive committee was presented, with
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certain amendments to the constitution. The report mentioned
that the liabilities of the association exceeded the assets by about
$5.000, and it was thought advisable to raise the amount by sub-
scription among the members A list was started and the amount
soon raised. The new constitution as amended did not provide for
the admission of **supply men,” and after a warm discussion it
was decided to adhere to the present plan of limiting membership
to street railway companies.

In the afternodn an adjournment was made to attend a recep-
tion given by the governors of McGill College, in the Engineering
building, where Prof Bovey and his staff of professors in the various
departments of engineering gave the visitors an interesting exhibi-
tion of tests and experiments, which were much enjoyed. After
the tests were made the visitors were shown through the depart-
ments devoted to electricity, hydraulics, steam and gas engines,
wood and iron turning, iron and brass founding, blacksmithing,
draughting rooms, cement testing, and the timber and metal testing
laboratories.  After an address of warm welcome from Prof. Bovey,
the visitors were taken upstairs, where an ample spread of refresh-
ments awaited them.

On Thursday morning the president announced the following
committees :—

OB edrera .

-

BUSHNELL CO.'S EXHIRIT OF OILS.

On Ways and Mcans—R. B. Harrison, H. M. Lattell, T. H.
Mclain, W. Y. Soper (Ottawa). H. M. Watson, Charles Odecll,
Charles Green, E. C. Goodrich, T. C. Pennington and john N.
Akarman

On Nonunations—C. D. Wyman, Milwaukee ; Charles S. Ser-
cant, Boston; John B, McClary, Birmingham ; W. }J. Thompson,
Camden; Edward Lusher, Montreal; John A. Seely, New York;
Henry Scullin, St. Louis,

\V. J. Hammer, chairman of the Committce on Standard Rules
for Electrical Construction and Operation of the Nat. Elec. Light
Association, was permitted to present a resolution of that body
advocating the formation of a joint committce representing various
scientific bodies, and having in view the genceral adopiion of a com-
mon code of rules. It was decided to appoint a delegate to this
joint committee.

A paper was read by W. L. Brown, of Atlanta, Ga., on * Ties
and Poles.” He thought six ycars was the longest that could be
expected of pine tics, and cight years of oak ties. Ties in poorly
drained -roads decay more rapidly than in a well ballasted and
drained track. The metal tie, which some engincers strongly advo-
cate, must be well imbedded in concrete, and if it is granted that
a concrete foundation is necessary in any really good track, the use
of mectal may bespeak good judgment. In New Orleans, good
results have been obtained with red cypress, under horse tracks,
and this is said to have been found sound aflter twenty-cight years
service. White cypress is worthless, but red and black cypress are
durable. Timber prescrvatives such as ° brunettizing,” or treat-
ment with chloride of zinc, arc advisable in dry localities, but not

in wet, for the following reasons ; the chloride iseasily washed out;
leakage currents from the rails may destroy 1t,and it rusts the
nails and spikes. Creosoting is not open to these objections. For
a long time the standard size of ties was 6x8 in. by 8 ft. long, bug
the company with which the writer was associated changed these
to ties sx9in. by 7 feet long, with good results As to poles,
red cedar has been almost universally used, though in crowded
cities iron set in concreie is also used. He estimates the life
of cedar poles with large hearts at about 12 years. Some last 20
years, but the life of the pole is limited practically to the life of
the sap, as the heart itself is too weak for the service under ten-
sion. Propérly creosoted pine poles, 30 ft. long and 8 in. diameter
at the top, should be superior to any poles on the market, and
should cost in the States, when treated with 10 lbs. of creosote per
cubic foot, not more than $5 each, erected. The reason they are
not used by the telegraph companics is that being chiefly along the
railways and not protected against fire, a creosoted pole being in-
flammable, would not pay.

The committee on patents, after referring to the trouble com-
panies have over patent law suits, recommended that a bureau
similar to that of the Western and Eastern Railway Associations be
formed to deal with all patent questions.

It was decided that the next convention should
be held at St. Louis.

The officers for the ensuing year were then elected
as follows: President, H M. Littell, vice-president
and gencral manager of Atlantic Avenue Railway,
Brooklyn, N.Y.; vice-president, G. C. Cunningham,
Montreal Street Railway: second vice-president,
Gen. William H. Jackson, president Nashville Street
Railway, Nashville, Tenn. ; third vice-president, J.
W. Morgan, president Camden, Gloucester & Wood-
bury Railway Company, Camden, N.].; secretary and
treasurer, T.C. Pennington, secretary Chicago City
Railway Company: executive committee, Joel Hurt,
president Atlanta Construction Railway Company,
Atlanta, Ga , Prentiss Cummings, vice-president
Wést End Street Railway Company, Boston, Mass..
C G Gooderich, vice-president, secretary Twin City
Railwvay Company, St Paul, Minn., A Markle,
gencral manager Lehigh Traction Company, Hazel-
ton, Pa; W. F. Kelly, general manager Columbus
Strest Railway Comfxmy. Columbus, Ohio.

The committee appointed to report on the ques
tion of using salt and sand to keep tracks clearin
winter, reported as follows:

The use of salt on the rails at certain times and
cduring certain conditions of weather is absolutely
necessary in order to clear the rails of a film of ice
that will otherwise form on them. WVithout the use
of salt, it would be very unsafe to operate cars on a
hilly system during winter, and your committec is of
opinion that no road can afford to dispense with its
use Salt has been used on street railways throug hout the United
States constantly while horse cars were in vogue, and now more
than before is its use imperative in the operation of clectric cars.
In like manner, sand is a necessity on the rails in order to give the
wheel a *proper grip™ on the track. In St Louis, Mo., the
quantitics of salt dumped on the tracks is in excess of three
thousand tons in the course of one winter. There is no objection
on the part of the local authoritics or health board, to its use, and
hut for the use of this salt, it would be impossible to operate our
cars. The use of sand is also absolutely necessary, and its use is
not in}erfcrcd with in any manner, any more than is the use of
salt.

On Friday the topic of ** Furnishing Freec Music and other
Entertainments ™ wastakenup. Mr. McLean, of Indianapolis, said
his company owned the oaly large park in thecity, and found it pro-
fitable to give entertainments therein the summer, particularly band
concerts. No accidents had occurrad. Mr. McClary, of Birming-
ham, said his company had a park of 100 acres, with alake, and
walks and drives, and every week night there is music, while on
Sundays there is a sacred concert. It was found protitable.

J- F. McElroy presented a paper on electric heaters for cars,
with diagrams showing that the clectric heater is a more efficient
onc than stoves, being set lower and diffusing its heat more evenly
through the car.

The banquet was held at the \Windsor Hotel, the association's
headquarters, on the cvening of the 17th, and though it was very
largely attended and the speeches were good, the dinner itself and
the decorations were not in the style for which the Windsor is rc-
puted among American guests,

.
-*,
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MONTREAL POWER HOUSE—VIEW OF ENGINES BUILT BY LAURIE ENGINE CoO.

The extubition of apphances for street railways and railway
equipments was held in the Victona Skaung Rink, which was filled
with exhibits, and had large crowds cach day. The rink was deco-
rated with the banners of both nauons, and 1n the evening 2 band
was in attendance. \Ve regret that want of space prevents a de-
tailed notice of the exhibits, but among the patrons of THe
Canantax ENGINEER, 1n addition to the fine exhubits of the Babcock
& Wilcox Co 's boilers, the Goubert Mf{g. Co. s stcam separators,
and the Bushnell Co.'s oils, illustrated n this report, our reporter
noted the followtng . Darling Bros., Montreal, Webster feed water
heater; James Morrison Brass Manufacturing Co., of Toronto,
valves, brass mountings,and trolley fittings, ctc. ; the St. Lawrence
Machmery Supply Co., oils, metallic and other engine packings,
boiler coverings, etc.; J.C. McLaren Belung Co., leather belting,
the E. T. Burrowes Co. of Portland, Me., car window shades,
the Heine Safety Boiler Co. (Geo. Rrush, Montreal, agent in Can.
ada), and others, It may here be mentioned that Mr. Peckbam,
of the Peckham Motor Truck Co., presented 2 handsome mode;
of his street car motor truck to the engineenng department of
McGill College.

Amzrican friends. No official of either road was wanting in his
duty. Stonewall Jackson, as local secretary, had heavy duty to
perform, and did it with ability , while M. H. Watts, Mr. Cununing-
ham's secretary, who received the guests and attended to their
wants at the headquarters’ office, acquitted himself in such amanner
as to win the appreciation of all. His work was more exacting than
that of any individual at the convention. but his systematic methods
and unfailing court:sy carried him through admirably.

Saturday, thelast day of the convention, was entirely devoted
to sight secing, the principal events being a fox hunt under the
auspices of the Montreal Huat Club and an excursion to Ottawa.
For the latter the visitors were indebted to the munificence and
hospitality of James Ross, vice-president of the Montreal Street
Railway Co., who at his own expense provided a special train of
nine parlor cars to Ottawa and back, with refreshments both ways,
and best of all, a splendid luncheon at the Russell House, Ottawa.
The excursionists numbsred 195, and including Ottawa guests, 250
sat down to the excellently served lunch at the Russell.  On bebalf
of the Ottawa Electric Railway Co., Thos. Ahearn and W, Y.
Soper thoughtfully provided a train of electric cars and met the

TRAIN OF CAXS AT ROCKLIFFE PARK—AM, ST RY. ASS'N EXCURSION TO OTTAWA.

Great praise should be given to the officials of the Montreal
Strect Railway Co. and the Montreal Park and Island Ry. Co. for
courtesies and attentions they showed to the delegates and visitors.
Mr. Cunningham, as one of the officers of the association, and as
representing the M.S R. Co., was everywhere and at everyone's
service ; while Mr. Corriveau (of the M.P. & I. Ry.), whose enthu-
siasm and energy in the clectrical exhibition of years ago in Mon-
treal was remembered by many, was warmly received among his

party at the station, whence they were conveyed over the city. At
Rockliffe Park, the photograph shown in the accompanying engrav-
ing was taken by Johno Taylor, of the Taylor Truck Co., whose
trucks are used on this admirably equipped line.  \When the party
reached the Parliament buildings, they were met in the Senate
chamber by the Premier, who gave them a short but hearty address
of welcome, which was highly appreciated.

Alr. Ross, who provided this princely treat, was himself absent
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in the North-West, but Mrs. Ross attended the party witl a number
of ladies, aud when the tfain reached the station in Montreal, threo
rousing cheers were given for her and her husband.

SOME NOTES ON THE CONSOLIDATION OF TWO
SYSTEMS OF ELECTRIC SUPPLY.*

—

BY A. A. DION, M.A.LE.E.

1 The march of electrical progress has been so rapid.within
the la‘t fev. years, such marked -advances kave bcen made 10 the
methods of supply and: dlstribuuun o elcctncal cnergy- for “light
and power, that central stations; whlch sixz or seven ycam ago were
looked upen as the embodiment of the best.and latest practice, are
atready handicapped in-the race for wealth, in- view.of ‘the many.
imprevements which have becn made since that time. .

a’

2 The constant and rapxd increase in the &so of- clecmcuy m
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cities has conmpundingl) increased. the dx[ﬁs.uluu ofi distribuuon .

at constant poteatial, and aew. systcms have hm (o -be devised to
meet the new conditions. -Electric supply. compamm, whose sta
tions were eguipped whcu dxstnbuuun at one thousand volts seemed.
like tempting- pmvxdenw. and sma\l generator unyts.were: the rule
rather than the .excsption, auw find: it 1mpusgible to adopt.more
economical sy stems of. dxstnbuuon withoat undue sacrifice of ap-
paratus, and must confine lbexr eﬂ:orts Lowa.rds the' :mp:ovement of-
their servicesto chang&s within the limits of c:usung pmsum

s The amalgamation of. nval elcctncal 1nterests, whick 35° nog
infrequent jn thése times; brings- up another. and more- dliﬁcult
problem, that of consolidating.varicus - -and- oftenum& oont‘hcung
elements t, form a sxnglo and uniform system. To do. this wathout
throwing any apparatus out qf service was the ta.sl_c that the writer
was lately called upon to uadertake.

4 He does not cliim originality for any of-the: featarés:of the
plan adopted, but simply states-how- it was done, in a.particular
- ase, believiog that in furnishiog each other infurmation: regarding
work done in our respective ficlds of:action, we best cafry out the
-bjects of - this assuciativn, and he trusts that sume of the members
ma, be benefited by the discussion which this paper may bring out,
if not by the paper itself.

5. The amalgamation-above referred-to. compnsed three'eléc-
tric light compauies, namely, ** The Ottawa Electric Light Com.
pany,” * Thé Chaudiere Electric Light and Power -Compaany,
and * The'Standard Electri¢ Company of Ottawa.

THE OTTAWA  ELECTRIC LIGHT  COMPANY.

6. This was the oldest company, it-having:-commenced. busi-
ness in 1887, and ‘its operations were confined to arc lighting. It
owned- a substantial stone power house The motive- power was
water, and was traosmitted -through four vertical turbines oper.
ating under a head of sixteén feet. ~The electrical-equipment: con-
sisted of eighteen T. H ten ampere- generators manufaclured- by
the Royal Co:, of Montreal, supp'ying 325 lights- for hgbtmg the
streets of the city and g5 ‘lights for private lighting This com-
pany also owned a-small workshop for armature and arc lamp
répairs,

THE CHAUDIERE ELECTRIC LIGHT AND POWER COMPANY.

7. This company-was the next.in point of age, it having com-
menced business in-1887, ‘Iis business was.confined to- incandes-
cent lighting and supplymg power for motors. Its ﬁrst | cplant:was
amultiple series system. using-the well-known U.S. doublc mugnet
generators of - 25 amperes and 550 volts. The llghtmg was hmxted

to stores and- other pnbhc places; -five lights were.run in seriés. ’

Each light pendant ‘consisted - of ‘two " lamps. one: above the othet.
The lower lamp alone normalb bumed. Whes, however,at borned’
out, an electro-magnetic device; contamed in the aockett instantly-
brought the upper lamp in-cirenit, thcrcby presenving. thc continu-
ity thereof.

8. These machinés were - replaced in 1889 by-the: Axtcmatmg
Current Converter .system, but were used later. for- other PUIPOSLS:,
The first installation of the lattcr systcrn consxsted of two-Westing-
house smooth core altcrnators of 750 Iights capicity each, -that were
separately excited by small machines -of :ithe. U.5, type. At the
‘ime of amalgamation- thxs company had - installed 27,000 incag-
dtsocnt fights and 42 soo-volt motors raoging. from one and one.
half to 20 h. p. and aggregatmg 320h. p.

9. This company occupied thrée power houses, which, for
the purpose of this paper; we will.dcsignate 3s a, b,-and .

10. a was thc ongmal power house, and‘was opcmtcd by water.
It contamed c:ght 750 llght \thmghouse a.l(cmators separately
excited. From this statjon eleien pairs of lighting {ocdcrs Tan to

* Apaper read before the Canadian Blethical Assoctation at the Oitawa Con-
vention.

various parts .of the city _The switchboard was equipped with
indicating instrumonts of the “Westinghouss pendulum type—ono
ampere meter for eich pair of feeders and. ono voltmeter for each
nltemator-—Wcstmghouse’ compensators, Waurtz - noti-arcing light.
ning arreslers, and -a largo- number _of- doublethrow. switches, by
means of whlch the feeders and gencrators were: mddo interchange-
able Somie of the longer clrcuits were Supplied \vm; regulators-or
ai boosters "

11 b°was the next power housa to be ‘occpied.” It was alsu'a
svater power station, and was bunl( wheti the daily. {uads vutgrew-
the capacity of a. The clectrical: cqulpment ot cunsisted of a

,soo-lnght Wc\tlnghouse alterpator with smicoth. core: armature
and a''r20 K . alternator wlth toothcd core .aimature, both
tepamtely excitod, and azs ‘K. W. se0volt U.S. durect current
gcuerntor of tpe upright type: The alteraatyrs were separately:
oonnectcd by wires to. thusmtchboard in stntmn a; some fuur hun-
urcd feet awny,and ‘the » D¢ generator. supplied the fotor urcuits,
two i nun}ber whlch tah; from thxs station, .

12 T'wasa stcam power station whlch had been’ built in- 1893
0s’ab auxxllary made JBieckssacy ya account of -perivdical diminu-
‘iop.of the wnter power through anchior ice n.nd other causes. No
place couldbc t’ound for the steam plant .on - the .premises of the
other. statxons. therefore ithad fo be erected some- distance  away
oD a.water course where ad abundam supply ol water wasavailable
for. condensmg purposes. / ﬁddntxonal elech’lcal aluipmcut had-there-
fore to'be- provided -for thts station. Tba bulldlng Was.a.une-story
bnck stmcture with stone foundatxon 85 feeg by 130 feet. “it:con:
fained six refurn tubé boilers g feet by bo .inches, and: a pair of
tandem oompound condensmg englncs rated at six.hundred -horse-
poweréach These engines were,’ belted theough. clutch- ‘pulleys to
a six- inch shaft runnmg through the butldmg . TwoWesunghouse
altemators of 240’ K. W. capecity; cach with toothed armatures,
were belled to the. shaft, also- through clutch pul!eys They were
separately connected’ by wires Lo the sivitchboard 1n-stauon a, some
two thousdnd iest d\sta;\t In -this case pressure.awires were: run
“back from the switchbuard.tc the.volimeter. 1n-the steam station;,
"Floor and shaft space and stone piers were ')roudcd for -addinional
gencrators

.13 The alternators of this company were fun at-about -1;100
~volts, except those-in the steam station, which, owing-to their dis-
tance from -the switchboard,, etc., were .ran at- aeatly.1,200 volts,
when fully loaded, that being their. fated capacity. The frequency
in every case was about 133 cycles per second. -Westinghkouse con-
verters—1,000/50 volt—iwere used, mostly smalt ones, 1,000 162,000
watts, and a few 4,000 watts and 5,000 watts, Over. threc-quartcrs
of-the current output- was supplied through ‘meters, the Schallen-
-berger pcrug used cxclusxyely. This company alfso lgg.d a small*
workshop for re-winding armatures and field coils.

THE.STANDARD -ELECTRIC' COMPAXY OF OTTAWA.

14. This was the j junior company, it haung commenced -busi:
ness in:18gr. It could-thus profit by the expérience of: othcrs and
ithad made provision for consldcxable extensions of the - ongmal
plant. Ir occupied' 2 substantial TWO-story buildmg with a
hydraulic plaat: consxsung of four 66-inch turbines operating under
a héad of twenty-two feet, with shaftmg, clutch pullcys, ete., wbich .
made cach turbine capable of running tbe whole station or any
part of it. This station contained six separately excited-alterna.
‘tors of the Royal Compauys maaufacture, 5.c, one of 5000
lights capacity, oné of 2,000 lights.capacity, and four of 1,500 lights
each, and four sixty. horsc-power direct current compound wound
generatoxs, also manufactured by the ROyal Company. Thc
direct’ current machlnw were: uscd for the - supply of power for
motors two of theni were rnnm‘senﬁ operaung a-one hundred
borse- pbwcr 500° volt motos- ranning .an -catire flour mill day.and
rugbt Another was-used 16~ supply 33 2so-volt motors ranging
from X h. -p:to 20'h. p.,dnd aggrcgaung 105.h. p. The other was
held 10 reserve.

Theal fernators were. Tin. at-a irequency -of about 133 cycles
per seoond The lxghtmg sthchboard was: equxpped with- T. H.
-meastiring instruments’ and plug panels whlch made the ten: l;gh(.
ing circaits -and the: six- alternators: 1ntcrchangcablc. “The volt-
meters were. oonnected wath. the centres. of- dlstnbuuon by. pressure
wires, . the: dxstnbuuon being made through T. H. and "Royal"
transformcrs—xow/sz volts: 52 volt lamps and T. ‘H. wattmicters
were.used throughout the system.

‘5. There were 18,000 incandescent:lights installed.

CONSOLIDATION.

16. The' plans-adopied- for cousohdatmg these several Systems.
bave not all -been carried. ont: nt this time, The work: xsbemg
doane in a gradeal maoner ip.order-t0 -cause no commotion among
subscribers, bat: fof the purposs of. this paper-we will assume that
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this work has been completed. and. speak of ' things as they will be.
Asa first step towards carrying out the proposed changes, the
small work shops above mentioned wore merged Into a single or.c
in larger and more commodlous promises known as the old arc
light station, Owncd by the company and uuuccuplcd at that time.
Some uddltlonul tools were.provided and a foreman competont tu
superintend any clcctrical and mechanlcul work that might .be re-
quired, was put in chnrge.

17 For reisons It was deemed advlsable to maintain ghe are
light sefvice: as a depatiment ¢ntirely scparate frum .tho uther
braaches uf the’ busluess fur lostance, the hours of lnghung are
limlted uud the men connected with thls service in most cases
have no connectlon with the other: departmcnts, No chaugee were
made in this station beyond the additiun of a Oo-hght Westinghuuse
arc Jight machine, in crder.to increase the eserve and decrease the
liability of impaired ‘service from burn-outs, etc.

18 Each circait Is’ usunlly run-independently from'two gener-
ators, of a capuity of thirty -fivé and'twenty-five llghts respectively,
fn ¢ scrtec

-19. Three patrolmen drive through the streets of tbo ctty dur-.

-mg llgbtmg hours startmg ap lamps that. have gone out and rcport
ing every mormng al' “lamps out, or rcquinnl> the attentlon of the
repairer, as well as cases of i xmpnoper carboning, ¢ ete;

20 These patrolmen alss answer all fice alaris dunug ughhnb
hours, and remala un hand at fires 'Ja order to cut. wifes, if neces-
sary, and perfurm any othet duties which | may suggest themselvesin
the interests of .the company. The Jaily reports of these patrulmen
are posted in a book kept fur that. pus pose, in which the history of
any. partzcular lamp In the service can be rcad at:a glaoce.

21..In the attempt . to cousoltdate the two . systems. of incan-
desceat lighting it sooa bccame evxdent that all the feedets mast be
concentrated at one po-ver ‘house,’ lu ‘order ‘that .c one station only
need be kept running durmg daylight and water power being
¢heaper thag coal that statlon which had the largest water. wheel
ard Electrle Company s large and commodlous po“er house best
anS\vered the sequitements; and was sclected ‘as,.the central or dis-
tnbuttng station, and the alternators in the other stutxons were con-
nected, éach by.a pair of wlreo, to-a. central swptchboa_rd,xu this
station, - .

22.:1n the steam. station a s00:volr, direct -current, compound
generator of 250 b p. was mstalled as.a part of the power:system; to
take the placeé of the soo-volt U: S, machinse abovc Tteferréd to,

23: The stations 4,'d.and ¢ of the’ Chaudiere Company, having
‘become sub-stahons. a sthchboard panel ‘for each generator wis
provxded in every station: Thts panel is made of marbie- set- into
an iron-frame. Each panel contains a-T. H. voltmeter connected
by pressure wires. with..the swntcbboard in -the central station, a
T. H.-anmpere meter, altemator ﬁeld rheostat, main. combmed

sthch and cutout, and .exciter combmcd sthch and’ cutout. As

these cutouts .or {use blocks that serve:at the same time the . pur-
poses. of a swttch. are dlso. .used in the central sthchboard they
may. bé described- bere,

24. They consist of &block -of lxgnum-vxta: hollo\ved :in ‘the
centre s0 as to form a chamber, air tight but fora small. aperturcin
one sxde Thts cbarnber contains a “fuse oi alunpnum alloy. The

tcrmmals ave ctitside this charnber and {nlly protected. \Wben afuse—

blows the sudden expanslon of. the air contaiced- ia: the- chamber
causes a snddeu air blast through the aperture, eﬂ'ectually,breakiug
the arc, The terminals- extend cutward -n: the. form of metallic
plugs, whlcb may be inserted inor. thbdrawu from .spring.recepta-
cles set in the swntchboard There are-no.metal parts cxposed on
the face of thess panels, from which. there is dariger.of receiving a
shock or’ getting: burned.

:25. Each generator.in thé steam station is excitéd. bya ‘'separate
machine, But cach of"the éxciters is of suﬂicnent capacity to: excite
any-two of the generators

26, Even the .most approvaed water-\vhec! governoxs :are not

vsut‘ﬁcxeutly sensitive’ or rapid in thctr action o ‘maintaif constant.

swheel spesd- under large or: sudden changes of load and the speed
of wafer’ v.heels ‘on power ‘service vares to 2 consxderable extent.

To- prev.cntwheels racing when a hcavy cnrcmt is. opeued band-

levcrg were arranged to tltrow the -governor inlo faster gear mth
‘the gate, s6.35 {0 close it ln a few seconds. \Vhtle thls was an
-excellent featuie ad-a. prevcntne of accidents, a. rcmedy for the
more or less contlnuons variations- of voltage in. the clrcults bnd to
bo found, and for tbls purposcd scparate ‘furbine" was set.np torun
'dynatnos cepable of. cxcltxug the fields ot‘ not- only all the direct
‘currént generators, but also those of-the: alternators in-this station.
Tho ﬁelds will now remain constant. no -matter. how the speed may
vary, and the' ﬂuctuatlons of EM.Fowill be materlally rcduced

27, The machines used as exciters are oio of “the 250-volt'D. C.
generators (suti at 125 volts) for the ultern'ttors, dnd'twe f the 550
volt U.S. machincs before referred to (run on a three-wite system),
for the 250 and:500-volt generators.

28, These exciters are also: used to.directly. . ply thesmotor
clrcuits on Sundays when the Jload is ‘very highty-and the motor
wheel which has run day and night during the:week is shut down,

29. Each D, C. generator is: supplied with-a- double-throw
switch, by‘means of which its ficlds may:bo’ conuected either- with'
the scparatc -exciter ur.with-1ts. own .armature. Alternators:.may
alsu bo excited by the common exciter or _mdepeudent‘ly, the change
being made through the switchboard.

so.-Each of the three compantes had polé ltnes in-the same.
districts, 1n many cases both.sides of a.street -were occupted by

. them, The number of poles .to be matututued was. reduced by

placing all tho wires running on a street on: the best; ;puie, tlno and
discarding tho othér. The hghung dtsmcts that.were occupied by
two different systems were divided in two, .50 ‘that,, while. the pum-
ber of feedersiwas actually reduced by- three pairs, the number of

(Jistribution centres was doubled aad'. tho lineiloss. betwcen them

and the cunverters v._s- correspondlugly decreased

31, The mains running through conuguous districts- are made
10 overlap, so that all public buildings; such as. churches, theatres
balla and-botels have their lightsdivi..ed betwccn atleast.two separ-
ate circuits and. cunverters. This makes 1talmost impossible, tn
case of.. acc:dent. for all the llghts to be out at one time. )

,32 The slze of. t_'eeder units .had - been k_ept down within the
capacity of the smallést- generator, but it was. found -advisable.to
increaso the anits for the present to'1,000 and 1,500: Yights, which.
seemed to best fit.our.generator.units.

33 !‘.ngbt circait feeders were calculated for an-. ulttmate load
of 1,500 lights, and ten for.2,000, ltghts thxs left some - margiu for
extensions.

34. This change. made It necessary. to run the 750-light ma-
chines in pairsasa x,soo-light unit

35. First parallel running was: tried, but”it was l’ouud tbat the
idle currents were considerable. at tlme~ and’ thls method oi run-
ning wvas abandoned Two.of the . generators were~theu mounted
on Iron glrders set very. accurately. so asto, approximatea ; lid xrou-
base, and ﬂanged pulleys were : pat. on the, shafts. and.
gether Thesé generators could: thus be dmen asa smgle machine
“The armatures wese- copnected 'in: multtple ‘If this afrangemeiit
proves sattsfactory. from a mechamcal polut ot“ view, the’ other
-gederators in this statxon wm be: slmxlarly coupled. ¥

36, It7is. necessary to the proper worldng of a~hgbtxng nnd:
_power service; that ‘the- loises in. the different parts of each circutt
should- be. predetermmed and’ unehaugeable. In. order to better
obtmn this result a series of-official “wiring- tables were 1sst:cd by

'tbe company, c0vering mtenor wmng services mams, feeders, etc.

together with such pnnted directions :ag’ “would: secure unxfortmty

in'the maunner of uising the' tables, a tbiug much ) be desxred bnt

aot always obtained. The-lasses to be 10 pes- ceit.i

per cént..in maiss, 1.per - ‘cent: in. services - and 2 per cent. inside

buildings calculated ’
37. It was also-necessdry for:the convedient worktng “of: the

lighting-systen. thata-noiform voltage .should be mmntained .on’

-all mains, and- 1,040 volts - was: decided upon; it\vas also ,declded
“howevet, ‘that 50 volt: ‘lamps would

taught:us* that- lamps- of -medium-~ etﬁcxeucy when-rnn by water
power gave the -best' results for customers and company, wben
‘buraed somewhat abOve theif formal voltage.

38: The: public has come “to mtpect a great'deal of light from =
16-candle power lamp. If the' lamp is good 3 and’tho eﬁcleucy 3%
-watts-per candle or -lower, it- will maintain. its- candle; power fof a
eons;derable tltne Avbémr overrun by four per cént,

39.- Converters ~of xoo-hght .capacity have- been: lntroduoed

‘wherever: the. bnamees was sufficiently bonched: “up, dxsplacmg‘the
~smaller ‘onés. which- are” use'dl”n +the: dtstrxcts of ;more :scattered
Jlighting. No doubt still hrger ones:will, be.uséd in-time.

4o. The compensator system ,of\regulatlon was'adopted in,pre
ference to the féeder and pressure wire systcm We'still- havethe
fotders, ad-the compensators {ake care. of, af}:the'Josses between
the dynaino and'the lamp, while: the pressurs wires, lose' their use-

.t’ulness at: tbe distnbntton .point, . althongh the, !osses between that

point and the Tainps. may be considerable in some cases.
4X. Each circuit is provlded vith. at’ stt three non-arcing

¢llghtu.ug arrwters, one at'the station, one.at- the polnt -of distribu-

tion and.one-or more at the distant énds of the i mains. Thece aro.
carefully grounded the ground wires bemg nveted o street saiiway
Talls whenever posslble ’

42, ABrlstol recordmg voltmeter,.set’ up’ in a cass.convenicnt

t'or carrylng about, is used ta ad)nst the compcnsators The~volt~
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.meter is left at some point of the circuit to be adjusted, for twenty-
four hours. This is repeated at different points of the samecircuit.
‘The adjustments should be checked once a month.

43. The main switchboard situated 1n the central station con.
sists of thirty four marble panels set side by side in n framework of
angle steel fastened to the stonework of the building. 1his frame
stands at least six feet frum the wall, and is supported by solt rub-
ber discs set intu 1ron rings fastened to the floor. These discs have
the effect of taking up the vibratiuns of the floor, and prevent their
being communicated to the instruments above. The switchboard
is 57 feet long and nine feet in height.

44. There are cight dynamo paaels similar to those n the other |

stations and already described, six for the alternators in this build.
ing, and two spare ones.

45 Five motor panels that contain Weston illuminated dia-
voltmeter, \Weston edgewise ampere meters, Westinghouse circunt
breakers, ground detector, and jaw switches, through which all the
motor circuits and D. C. generators are interchangeable.

46 The twenty feeder panels contain \Vestinghouse pendulum
voltmeters, ampere meters and compensators, throw-over switches,
and panels for plug and cable connection with twelve pairs of bus
bars and combination switches and fuse blocks, as already described.

47. These twenty panels are divided into two sections of ten,
between which a special panel is set up, containing aclock, a ground
detector and switch, and other speciai devices.

48. Directly in front of each section of feeder panels and four
feet away from them, stands a table made up of an iron frame work.

with sides of wire netting and plate glasstop set in a polished brass .

Each of these tables contains ten regulators or * boosters,”
Each circuit can thus be

frame.
with a range of 20 per cent. up or down.
regulated independently.

49. Tke ‘attendant at this switchboard controls the whole sys-
tem. Heis also in communication with the attendants at sub-
stations and the station superintendent’s residence by a private tele-
phone line.

s0. For economy in line construction it was decided not to ex-
tend the 250. volt motor system except for units of one h. p. or less,
and to merge it and the 500-volt service into one single three-wire
distribution. The 100 h, p. motor in the flour mill is, however, on
a separate circuit, and may, if desired, be run independently ofthe
others. The three wire system is supplied by two of the 250-volt
6o h p. generators in series, and the 500-volt 250 b p. generacor
connected to the 4 and — wires. The brushes of the 250-volt
machines on the + side and the + brush of the 500-volt machine,
may be connected together for equalizing purposes. All the D. C.
generators are interchangeable through the switchboard.

s1. Itwas found necessary to almost completely reconstruct
the motor circuits. Four pairs of +o0000 feeders were strung up.
As the joints in wire of that size are extremely unsightly a portable
welder was constructed for welding the lengtbs of wire together.
A large regulator core was fitted with a primary coil of 388 tumns.
and a secondary coil of a single turn made up of 12 No. cooo wires
upon tha ends of which massive metal jaws were shrunk. These
jaws normally stand about four inches apart, but may be pressed
closer together by an insulating clamp and screw, the elasticity of
the secondary coil causing the jaws to resume their normal position
when released. The current is regulated by a T H reactive coil
This apparatus may be atiached to any converter on the line as re.
quired.

52 Several of the ' S dynamos in use for lighting up to 188y
have been put in service as motors, two of them running clevators
very success{ully.

53. The company has lately made what is believed to be an
innovation in providing in its office, whith is upen day and might,
a locker with a glass front in which are displayed rubber coats,
gloves and shoes This in addition to the rubber gloves regularly
supplied to the linemen. The key of this locker hangs within a
little box behind a glass which is to be broken, in case of accident,
by anyone requiring the clotbing.

THE BALL NOZZLE *“[IYSTERY.”

Editor Cananian Excixezx:

A correspondent of the Seientific American, on the ball nozzle
mystery, in last number, page 218, Qct. s, is right.and the editor
wrong. Why does the editor of that paper persist in ignoring my
truc explanation of the so-called mystery as published in your May
(I believe) number last?

C. BalLLAIRGE.

City Engineer's office, Quebec, 1st Nov., 1895.

USES OF PLUMBAGO.

The use of plumbago in mechanics continues to davelop.
Originally used for crucible manufacture and as a dry finish ox
polish its use later led to a marked advance in our wheel grease.
Fventually it found its way into the iron foundries as a facing
powder - next the self lubricating journals marked il a true friend
and economiser Now we have it brought before us as a rust pre-
venter and general preserver of iron surfaces, i1 which capacity
the discussions in the American Painters’ Associatinns show that
it far exceeds red lead and iron oxide. Not only does it give a
smooth finish fit for 2 yacht bottom, and slips on with very little
brushing efforh but being an ivert substance, it is quite unaffected
by heat or frost, rain or shine, acid or alkali It has besides the
essential advautage of being cheap.

Its uses are not yet exhausted  Why, for example, should it
not be more generally used in packing, if all that is here claimed
for it is confirmed, and so far it has never failed The ¢ Diamond
Graphite "is indigenous to Eastern Canada and is already making
its way for extensive use in England and the United States. Itis
recommended in oyr advertising columns under the name of
* Diamond Graphite® by the Canada Paint Company, who have
introduced it into active service in the engineering world for a
variety of purposes.

METAL TRADE REVIEW.

OcTOBER 31, 1805.

Since last month prices in the metal markets have stiffened up
considerably, and there is good prospect of a further advance.
Prices are now better than they have been for over a year, and as
the advance has been indicated for several months, there is every
prospect of a continuance of the present firmness. Notwithstand-
ing the stiffness in prices, the volume of business done in the Do-
minion during the last month bas been small ; the same may be
said of the United Statgs. This probably indicates that the present
boom in South Africa is attracting a great output of goods to that
country Current prices are as follows. Summerlee, $20 to 20.50;
Eglinton, $18.50; America, $17.50 to 18; Carnbroe, $18.50; Fer-
rona, $16.50 to 17; Siemens, No. 1, $16.50 to 17; wrought scrap,
No. 1, $14.50 to 16; bar iron, $1.60 to 1.65: tin plate cokes,
$2.90; 1. C. charcoal, $3.25 to 3.71; Canada plates, $2.10 to 2.25;
terne plates, $575 to 6. galvanized iron, 4 to 5c., ecoording to
brand, Orford copper, 123 to 13c.; ingot tin, 16 to 16¥c. ; lead,
$3 15 to 3.25; spelter, $4 25, sheet zinc, $4.50; cut nails, $2,50,
black sheets up to 16gauge, $2.30; 17 to 24 gauge, $2.20; 26gauge,
$2.30; 28 gauge, $2.40.

THE QRIP SOCKET CASE.

———

Editor CAXADIAN EXGINEER:

Str,—We take pleasure in announ cing to our customers, and
the trade in general, that letters patent have been issued to us on
our grip socket under date of October 15th, 18g9s. We have
defended our right to this patent against the most persistent efforts
of another party, who set up an interference, claiming p}ioﬁty of
invention,and threatening our customers and ourselves with in-
fringement suits. We have received judgments in our favorin
every court of appeal, and the final issuing of the patent to us set-
tles the question of our right to manufacture and sell these grip
sockets without let or hindrance, arnd we stand ready, regardless of
expense, to defend our rightsto the fullest extent of the law.

Creverano Twist DriLr Co.,
. Cleveland, O.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

The first meeting of the above socicty, since the vacation, was
held in their hall on the 10th of October, President T. Moaro in
the chair. There was a fair attendance, A number of applications
for membership were considered, and a committee was appointed to
select and report on special themesand sub;ects for discussion and
consideration by the members during the coming winter mestings. A
paper by ]. G.G. Kerry, A.M., entitled, *Some open questions on the
minorproblems of railroad building,” was read. Another meeting of
the society was held on the 24th, President T. Monro in the chair
After the minutes had been read the chairman announced that Mr.
Kerry's paper, read at the previous meeting, would be discussed.
The paper was dissected item by item, and much praise was ac-
corded Mr. Kerry for the thorough manner in which the details of
the paper were explained. The paper was vzgorously discussed,
the following gentlemen taking part : Prof. Cecil Smith, Messrs.

Sproule, Kerry and the chairman,
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THE M. T. DAVIDSON STEAM PUMP.

The Davidson Stecam I'ump is a direct double-acting pump,
with single steam end, simple or compound. It is built with.
a view to simplicity and durability.
having no dead puint, it 13 absulutely positive, staring from any
point, and running full stroke under all conditions. It.will pump
any fluid, giving a steady and uniform delivery at very slow or
high piston speeds. The makers claim that it Is the most efficient
and economical steam pump made,

The distinctive feature of the stecam end of this pump is, that
unlike other direct-acting steam pumps, the valve gear consists of
only one valve, which is actuated by a positive mechanical connec-
tion with the main piston rod of the pump, being assisted in its
movements by steam The accompanying cut represents the valve
gear in detail. It consists of the cylindrical steam chest A, which
is bored out to make a face for the valve 4, and the piston B and
B', that assists in- operating the valve. The pistons are connected,
sufficient space being allowed between them for the valve and
steam ports. They are also attached to the slide.valve, all working
in the same plane and being of the same diameter, insuring even-
ness of wear and readiness of access for adjustment, repairs, etc.
An examinatipn of the valve will at once suggest the impossibility

Its action is regular, and’

exhaust, and secondly, to bring the valve to its closure {mechani-
cally) slightly before theend of the stroke of main piston, thereby
causing slight cut-off and compression, next fully opening auxiliary
port ¢ to steam, and ¢’ to exhaust. The admission of stcam to one
end of valve piston, and the other being open to exhaust, throws
the valve in direction shown by arrow, admitting and exhausting
steam to and from cylinder for the return stroke.

The main valve being as much under control of the piston rod
as is the valve of an ordinary steam engine worked by an eccentric,
instead of being independently controlled by an auxiliary valve,
secures a positive acting pump, capable of starting from any posi.
tion, and maintaining a uniform and full stroke.

The pistons are absolutely prevented from striking the cylinder
hc'\ds by virtue of the mechanical valve closure. This is one of
the most important features of the pump.

The water cylinder is of new design. It is beyond question
the simplest made; 1t has but one joint to blow out, and that is in
_plain sight The pump is readily inspected, as the water valves

i and whole inside can be examined by the removal of one plate or
bonnet, without breaking any connections of suction and discharge
pipes. Each suction and delivery valve is held in place by one
valve stem. The pump can be.taken apart and put together again
in a few minutes. The steam and water cylinders are rigidly con-
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THE M. T. DAVIDSON STEAM PUMP.

of its -getting out of order, becoming deranged, or wearing out
within the life of any otber portion of the pump. The valve is
controlled and operated by cam C -acting on stéel-pin D, passing
through the valve into exhaust port, in which the cam is located.
In additivn to-this mechanical operation, steam is alternately ad-
mitted and exhausted to and from the steam chest by ports ¢ and ¢/,
assisting the movements of the valve-by steam actuating the valve
pistons B and B!. \When pump is at- rest, with valve completely
covering main steam ports f and f%, the cam holds the valve so that
stcam will be admitted-to one end of chest and exhausted from
opposite end, by ports ¢ and ¢/, throwing the valve and opening main
ports f and £/, admitting steam to and exhausting from stecam
cylinder. If valve occupies any other position, one of the main
stcam ports will be open to' steam, and the other to the exhaust,
insuring the direct supply of steam to one end of cylinder and the
rapid release of exhaust steam from other end. It is consequently
very evident that the pump must start from any position.

When one of the' main stcam ports, as f is complctely open,
admitting steam tocyhndcr driving' main piston, cam and valve in
directions shown by arrows, the first movement of the cam will be
to oscillaie the valve preparatory to brmgmg it in proper position
for the opening of the auxiliary stcam porie, to live steam, and ¢’to

nected by a substantial frame, designated the intermediate. The
intermediate carries a slide for cross-head, preventing ‘vibrations
and keeping pump in line. - The stuffing boxes of the steam and
water cylirdérs are secured to the heads of the intermediate.
They are in plain sight and -accessible for adjustment.

The Davidson Steam Pump runs full stroke against the maxi-
mum working pressure, and being .provided. with tightly packed
pistns, avoids loss by piston-leakage, and insures a discharge equal
to the piston dxsplacemept -at.its h:ghest speed.and- greatest pres-
sure. The valve and port areas being very large,.allow of the high
speeds obtainable by the steam end, securing the greatest pumping
capacity with the best economy. The following guarantee is given
to purchasers:

*In all cases where X am correctly advised . (before. sblpment)
as to the requirements—and possible contingencies—of pumps, T
will gnarantee satisfaction; or refund the amount of purchase money.

“M. T. Davipsox,”
The St. Lawreace - Machinery Supply Co., Naud, Valxquct&
Hunt, of Montreal rhave been appointed sales agents for thoDavxd

son pumps ia. Canada. Their address is 361a, St. James street,
Montrcal
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THE M. T. DAVIDSON STBAM PUMP VALVE GEAR.

CONSTITUTION OF EXECUTIVE COUNCIL C.A.S.E.

As AMRNDED AT THE OTTAWA CONVENTION, 1895.
ARTICLE 1.

Sec. 1.—This Association shall be known as the Exgcutive
CounciL o¥ THE CANADIAN ASSOCIATION STATIONARY ENGINEERS
and shall have supreme control of the business of the Order.

Sec. 2..—The objects of the Executive Council shall be to pro.
vide for the formation of Associations under the Charter of the
C.A S.E., and to enact laws for the governing of the same, to assist
in the education and elevation of the Stationary Engineer, and
by all legitimate means to further their interests.

ARTICLE 1L

Sec :.—This Executive Council shall have full supervision
over all Associations of the C.A.S E , and shall have sole power to
amend or appeal any part or partsof this Constitution, as also of
that governing the C A.S E. Associations ; it shall be the guardian
of all signs, symbols and pass-words, the source of legislation and
the final arbiter of all matters in dispute. No change shall be made
in any of the signs, symbols or pass-words without its authority.
And all By-Laws of the C.A.S.E. Associations must be forwarded
to the Secretary, and receive the approval of the President before

being passed.
ARTICLE 111,

Sec 1.—~The Executive Council shall be composed of duly
accredited representatives from all Associations of the C.A.S.E,,
and officers elected by such representatives in Convention assembled.

ARTICLE 1V.

Sec. 1.—The officers shall consist of a Past-President, Presi-
dent, Vice-President, Secretary, Treasurer, Conductor and Door
Keeper, who shall hold office for one year, or until a successor has
been lawfully elected and installed.

ARTICLE V.
Sec. 1.—The nominations and election of officers shall be
made in open convention and a majority of all votes cast will elect ;
the officers shall be installed as soon after as the convention will
direct.
ARTICLE VI.

Sec. 1.—Each Association shall be entitled to one delegate for
each twenty-five members 1n good standing, or fractional part there-
of : Provided, however, that ten or more be that fraction, and that one
duly authorized delegate’s expenses from each Association be paid
by the Executive; all other delegates' expenses are to be paid by
the Subordinate Association sending such representatives,

.
¢

Sec. 2.—Each delegate ‘must be an active member of the
Association he represents.

Sec. 3.—All Executive officers, including the District Deputy
and representatives, shall receive five cents per. mile -one way by
the most direct route, and two dollars per diem, to be paid by the
Executive.

ARTICLE VII,

Sec. 1.—The revenue of this Executive Council shall be from
a per capita tax levied on each member of the C.A.S.E. in good
standing, and from the sale of stationery supplies, and fees from
the certificates of membership.

Sec. 2.—All Associations shall pay with each semi-annual
report, in July and December in each year, 25¢. per member reported
in good standing on the books, and no Association shall receive
the pass word until the Secretary receives their report and er
capita tax.

Sec. 3.—The fiscal year shall end the 30th June of :ach year
for the settlement of all accounts from the Subordinate Associa-
tions to ths Executive.Council.

Sec. 4.- -All Subordinate Associations neglecting to report and
forward per capita tax for the period of six months, shall be sus-
pended, and if a scttlement is not made at the expiration of twelve
months, their charter, cash aad outfit shall be forfeited.

. Sec. 5 —Before any chaoging, revising or.altering.of this Con-
stitution can take place, there must be presented in writing at the
first session of the Convention a notice of such change.

Sec. 6.—~This Constitution can only be altered or amended oy
representatives in Convention and two-thirds of all votes cast in
favor. ‘The adoption of this Constitution shall repeal all previous

Constitutions.
ARTICLE VIII,

Sec. 1.—~A Board of Arbitration, to consist of the Past-Pgwi-
dent, Vice-President and Conductor, to whom shall be referred all
appeals from the decision of the President.

_ ARTICLE 1IX. ]

Szc. 1.—Thedauties of the President shall be to preside at all
meetings of the Convention assembled, to siga all charters and
issue a semi-annual password. He shall decide all questions of law
as laid. down by this Constitution, appoint all deputics, not to
exceed four for each province, and perform such other duties as the
Convention may direct.

Sec. 2.—The Vice-Presidént shall aid the President in the
discharge of his duties, take the chair in his absence, and perform
such other duties as the Convention may direct.



THE CANADIAN ENGINEER.

189

Src. 3.—The Secrotary shall keep the minutes of all meetings
and all other records and books of this Council, recelve ail moneys
and pay the same over to tho Treasurer, taking his receipts there-
for, He shall render semi-annual reports to the Treasurer of all
moneys and vouchers received, and make out a stalement of the
number of members in good standing reported, also a list of all
expulslons, removals and deaths, with the causes thereof, and the
reports of all arbitrations. His books and accounts shall be open
at all times for jnspection by the Executive Officars and Auditors;
and ho shall, when requested to do so by the Board of Arbitration,
give bondsin the sum of §... ., subject tothe approval of the buard,
and for the performance of, ‘his duties he shall be paid the sum of
$..e...perannum.

SEec. 4.—The Treasurer shall receive all moneys from the Sec-
retary, pay all orders signed by the President and countersigned
and sealed by the Secretary. He shall bave his books open for in-
spection by the Executive Officers and Auditors at any time. He
shall submit to the President an annual statement showing the
business aund state of the treasury. He shall, when requested to do
so by the Board of Arbitration, give bonds in theamountof $....
and may recelve the sum of $.. .. .. per year for-his services.

Sgc. 5.—Tha Condustor shall assist the President in main-
taining order, introduce all delegates, and perform such other
duties as the President may direct.

Skc. €.—The Door-keeper shall keep the door,and shall not
allow any roember to eater or retire during opening, closing or ini-
tiatory ceremonies, or while 2 member is addresging the chair.

ARTICLE X.

Sec. 1.—Each Deputy shall act as organizer in his district,
and shall be present, if possible, at the orgaunization of all new
Associations. He shall assist by all possible means thé working
and efficiency of all the Associations in his district; each Deputy
shall render to thé Secretary.one month before Convention meets a
full report of all the work doae in his district.

ARTICLE XI.

See. s.—Upon the application of seven or more Stationary
Engineers who have not been rejected or expelled from any other
Association of the C.A.S.E., and who have received the consent of
the ncarest Association, the President shall instruct the nearest
Deputy toinquire into their character and qualifications, and upon
a favorable report the President shall instruct the Secretary to for-
ward to the Deputy the charter and outfit, who will upon the pay-
ment of $15, institute the Association and report the same thh a
list of the officers.

ARTICLE XII.

Sec. 1.—The annual Convention shall be held on the first
Tuesday after the x5th of August each year, and shall last for
three days, unless it be found necessary to lengthen or shorten the
session by one day; this caa ¢ 1ly be done by motion.

Sec, 2.—The place fer holding the next. Convention is to be
determined by ballot upon the last session of the Convention.

Sec. 3.—The Auditors for the ensuing year, two in number, are
to be appointed by the President after the installation.

SEC. 4.~A quorum of the Executive Council shall consist of
seven accredited delegates.

' RULES OF ORDER.

BUSINBSS.

1. Roll Call of Officers.

2, Appointment of Committee on Credentials.
3. Welcome Addresses.

4- Report of Committee on Credentials.

5. President's Opéning Address.

6. Reading Minutes.

7. Secretary and Treasurer’s Report.

>. Appointment of Standing Commjttees.

9. General Busiaess.

10. Reports of Standing Committees.

11. Election and Installation of Officers.

12. Next Place of Mecting.

13. Aoy member offering 8 motion shall put. it in writing if
requested to do so by the Recording Secretary.

14. No question shall be put- by the President unless regularly
moved and seconded, nor be.open- for consideration until so put.
No other motlon shall be receivable unless it be a motion

Skc: 1.—To adjonrn:

Sec,.2.—To lie on the table.

Sec. 3.~To put the previous question,

Sec. 4.~—~To postpone,

Sec. 5.--To refer.

e 7
g

., Ottawa branch.
" thanks to the delegates for their labors, and also t¢ the members of

Sec. 6.—To amend ; and such motions shall have precedence
inthr  “irstated, and Nos. 3, 4 and 5 thereof shall be decided
withe  uebate.

15. “Todd's Parliamentary Practice' shall be the governing
law of the Assoclation in all cases not provided for by its own
rules.

16. The yeas and nays shall be taken on thecall of any Brother
in Convention,

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

At the regular meeting of the Montreal Branch of the Cana.
dian Association of Stationary Engineers on October 3, the mem.
bers were present in good force to hear the report of the delegates
‘to the Convention at Ottawa. The report was read by Past Presi-
dent Ryan and was very complete, giving detailedac. .nts of every
work of the Convention, and also the many kindnesses reccived at
the hands of the mayor and aldermen and the brothers of the
It was then resolved to tender a hearty vote of

Ottawa No. 7 for the very kind and efficient marner in which they
entertained the members from Montreal President J. J. York
then more fully explained the certificate of membership, after which
all present expressed a wish to have one as soon as possible. The
president also fully explained what was being done in the insuraace
scheme, the securing of models, the good points in the school of
correspondence at Scranton, and also several other points. all of
which went to show the members that their delegates, Bros. Ryan,
Smith and Valiquet, had done faithful service in the interest of the
branch.

At the previous meeting the report of the pic-nic committee
was presented. The pic-nic was held solely with the purpose of
starting a library of scientific works and books of reference, The
report showed the most encouraging balance of $247 for the benefit
of the library, besides which there were several volumes presented
to the library by members and friends of the Association.

The Bushnell Co., Ltd., manufacturers of oils, made two dona-
tions to the C.A.S.E. in connectiou with the last convention—one
for the benefit of the Ottawa branch, and one for the executive—
amounting in all to over $50.

1t is probable that Toronto Branch, C.A.S.E, will soon have
a hall of their own, which will be of special advantage in case of
committee meetings, as these now have to be held in private
houses. Having got their own room, the next forward step of the
Toronto Branch will be a library of engineering books.

In the report of the convention of the C.A.S.E. at Ottawa our
reporter misconstrued the remarks of Bro. E. Valiquet on the
subject of the secession of St. Lawrence No. 2, of Montreal. The
1oss of confidence " spoken of by Bro. Valiquet referred not to the
leaders of the movement for separation, but to the question of
insurance, which was the rock on which the -Freach-Canadian
members split. This explanation is due to Bro. Valiquet, who has
been a consistent member of both organizations, and who, like
most members on both sides, would like to sec a reunion of the
divided members.

At the regular meeting of Ottawa No. 7, held on the 8th ult.,
it was decided that at all future meetings of the association the
study of arithmetic should be taken up, beginning with the ele-
mentary branches and' continuiog through the several rules. By
so doing we are in hopes of infusing new life into the members and
of making them 3ll familia\ with this branch, which is of such
great imporiance to all progressive engineers, at the same time
subjects in practical engineering will be discussed, thus making our
meetings interesting.  Votes of thanks were passed to the following
gentlemen : His \Vorshlp Mayor Borthwnck and aldermen of the
city of Ottawa, Thos. Ahearn, managing director of the Ottawa
Electric Street Railway, and the E. .B. Eddy Manufactunng Com=
pany, through their manager, Ge_orgg Milne, for the generous
treatment which our association. seceived -from them during the
late convention. The busmessxwxhing from the convention being
held in thic city was also wound- up, and resnlted jn every one
getting his just ducs and all beiny well pleased.

At the last regular mecting of Ottawa, No. 7, Canadian Associ-
ation: of Statlonary Engineers, th~ following resolutions were
adopted: Whereas it has pleased the Lord Almighty to remove
from our midst our esteemed and worthy Brother, Duncan Robert-
son, who has boen- & most active worker'iu our organization, seek-
ing, as. member and- as-officer, to advance the-intorests of this
association, and ‘the welfare of its members; therefore, be it
Resolved, That we place on record our appreciation of his services
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as a Brother, as an officer of this organization, and of his merits as
a man ; that we do most sincerely mourn his loss as a Brother, and
that we tender our heartfelt sympathy to the widow and family of
our departed Brother in this their hour of great sorrow and loss,
and as a tribute of our respect for his memory, the charter of this
association be draped in mourning for the period of thirty days.
Resolved, that a copy of these resolutions be entered on the records
of this association, aiso that a copy be presented to the family of
the deceased Brother, and to the city papers and engineering jour-
nals for publication. Frank Robert, Thomas Wensley, F. G.
Johnson, Wm. Hill, F. \WW. Donaldson, Committee.

After the Ottawa convention a few of the western delegates
went down to Montreal for a short holiday, and were about to leave
for home when they were captured by members of Montreal No 1,
detained over night, and were given an impromptu banquet in the
Queen’s Hotel P Cowper, mechanical superintendent Canadian
Rubber Co, and Capt J. Wright, consulting engineer. also accepted
the brief invitations. At the head of the table sat J. J. York, past-
president of the executive council, with the jewelled decoration re-
ceived at Ottawa shining on his breast; on his right were execu-
tive president, \V. Blackgrove, and secretary E. J. Philip; on his
left side were ] Devlin vice-president executive council, and T.
Ryan. past-president The many good things provided by the able
manager of the Queen's were thoroughly discussed, after which
songs and speeches were in order, and among those who brought
down the house were \W Blackgrove, ] H Garth,D A Starr, George
Hunt, A E Edkins, A. M Wickens, and J. Fox. The entertain-
ment was brought to a close with the singing of ¢ God Save the
Queen " and “ Auld Lang Syne.” and the western delegates went
home loud in the praises of Montreal No 1.

I'resident Blackgrove has appointed Bro. R. C. Pettigrew.
Hamilton. to be executive treasurer in succession to the late Bro.
Duncan Robertson.

The annual dinner of the Toronto Branch will be held at the
Richard<on House on the zoth inst.

METAL INMPORTS FROM GREAT BRITAIN.

The following are the values in sterling money of the imports
in the undermentioned metals for the month of August, 1804 and
1895, and for the cight months ending August, 1594 and 1895 :—

—e

o )
Month of August, Eight mos.end's August,

Hardware and Cutlery .... £ 5’.046 }x' 5.<jx6 {.;;?;'67 {34.580
Pig irON.eeececeeeanaanes 1,416 2,301 12,886 16,124
Bar, elCeiiiceceiecncesess 2,315 1,173 14.250 8.702
Railrord ..c.cvvvvieenae. 36,135 31,118 171,106 84.103
Hoops. sheets, etc......... 10,611 5,912 61,439 33.002
Galvanized sheets ........ 5,621 6.176 34.004 41.320
Tinplateseenrcenacaaanas 14,609 9.18%4 110,558 §2,281
Cast, wrought, etc., iron .. 4.864 5.403 45.930 33,360
Old (for re-manufacturc).. 2,681 1.841 10,352 6.573
Steel cieiiiaiiiniiiecnnnn 8,301 10,284 60,645 $3.047
Lead coeieieennnianacanes 1.516 2,339 6.514 14.683
Tin, unwrought «...ane... 2,024 1.354 14.228 15.193
Cement cieieeeninvaanea.. 2,368 3.155 23.475 16,893

FIRES OF THE MONTH.

During the past month the following mill and factory fires have
occurred in the Dominion: Gillespie foundry, Chatham, N.B.; loss
$12,000, mostly machinery , insurance $2,0675.——]. Middleton's
stave mills at Jencho, Oat., insurance. $1.500. They will be rebuilt.
——Brown & Smith’s sawmill, Notre Dame, N B.—W. Wright's
cvaporator at Conway, Onat——]. Whitaey's sawmill at Bel.
mont, Ont. It will be rebuilt at once.——W. White's
sawmill, Mansoaville, Que.——J. G. McCrac’s barrel fac-
tory, Sarnia. Loss $2,000.——T. Johnson’s foundry at Kempt-
ville, Ont. Loss, $800. To be rebuilt at once.——Jackson
& Cots sawmill, Tidnish, N.S ——Picton, N.S., wademy.
Loss $20,000 ; insurance $r12.000. Origin of fire, lightning.—
Dominion Lime Co.'s works near Sherbrooke, Que. : loss, $50,000:
no insaraace.——Stecarns tab factory at Lyndoaville, Que.. loss
$12,000 . 1Insurance $8.000.——S. S. Cooper's planing mill at Clin.
ton, Ont., October 25th; loss $6,000: insurance $2,000.—The
sawmill belonging to Geo Dutch & Sors, Black Point, Restigouche,
N.B.; no insurance; to be rebuilt at once — John Bertram &
Son's. Dundas, sand shed of tool works. Fired by incendiary
Loss reported $600 to $1.000 : to be rebuilt,

rnoTo-CYCLE NOTES.

—

THE RACE AT CHICAGO POSTPONED TILL THANKSGIVING DAY,
NOVEMBER 28TH.

The Maginn Motor Vehicle, built by the Maginn Power Com.
pany, of Chicago, has two oscillating cylinders set to act on quar-
tering cranks, which are reversible and geared by chained sprocket
wheels to axle of rear wheels. The steering apparatus is attached

THE MAGINN MOTO-CYLE.

to the front axle, the wheels of which are loose on the axle. The
operator has two levers to handle, that accomplish all the require-
ments of starting, stopping, reversing, steering and controlling the
entire mechanism of a 4 h.p. motor; occupies a space of 18 in.
square, it is enclosed . the same covenng encloses the transmission
gear, and protects it from dust acd the weather. It 1s a favorite
for gainiog a prize.

THE R. W, ELSTON MOTO-CYCLE.

This vehicle is equipped with an efficient steeringapparatus act-
ing onasegment and two pinions, and a steering port in a convenient
position , the carriage is operated from the rear axle and the power
distributed equally on both wheels by compensating gear; the ad-
vantage of this is apparent—when on turning a corper or going
around a circle one wheel travels faster than the other. It has
seating capacity for jour persons and is propelled by a Kane
Pennington Motor of four h.p. The maker claims for it a speed of
25 miles per hour.

THP. JOUN W. HALL & SONS' MOTO-CYCLE.

The most attractive carriage to the eye entered shows up in all
the beauty that the calored art can desiga , it is an adjustable
vehicle in 5o far as its seating arrangements go ; four can sit init or
it can be folded up to make it applicable to two; the total weight of
this carriage is 550 Ibs,

THR GAWLEY MOTO-CYCLE,
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This machine, it is claimed by the inventor, is especially ap-
plicable to travel over Western States roads; it is propelled by a
gas engine of six horse-power; the machinery is well raised above
the ground; it is claimed that it will travel from four miles per
hour to any speed the operator desires; any person of ordinary
intelligence can run it; itstotal weight is goo pounds

MAX MERTEL'S MO10-CYCLE.

Two German motors are entered, one of which gained a prize
at the Paris-Bordeaux competition. It is claimad that’it caa travel
on fair roads at 30 miles per hour.

Another novelty inmotors is entered by Hill & Cummings,
of Chicago; the engine has developed five horse-power with all
connecting mechanism and gearing to wheels, the total weight is
175 pounds ; it is built of aluminum bronze.

There are also a number of tricycle motors eatered of three.
quarter horse.power, weight from go to r10 pounds.

It is proposed in the United States to form an organization of
a large number of people interested in the coming revolution in
transport, etc., and which will have as its object the furtherance of
all details connected with this broad subject. and to hold stated
meetings, when papers can be read and discussion followed as to
the respective merits of all points in question. Such an organiza-
tion is now necded, and upon its formation would meet with the
hearty co-operation of the friends of good roads, the newspapers,
and the public at large. The horscless wagons for merchants’
delivery and general purposes have already made their appearance
in New York, Boston and Philadelphia, and are highly spoken of.

A remarkably handsome horseless carriage appeared in Chi-
cago on the 2¢th, from Decatur, 111, built by the Mucller Manu-
facturing Company It was operated by Mr Mueller and his two
sons. The streets were lined with thousands of people as it sped
along through Michigan Boulevard to Lincoln Park.

Another by Hill & Cummings has also arrived. The engine is
‘built of aluminum bronze, is very light, but powerful. 1t is noise.
less. odorless and canopied, has seats for four persons. This small
motor, it is stated, will easily develop five horse power.

MOTO-CYCLE FOR COUNTRY ROADS.

Another machine has arrived with seating capacity for two,
built by Max Hertel. It runs with a double cylinder gasoline
motor ; it turns completely round in a circle of ten feet. If left to
itself it will always run in a straight course. The entire weight of
this machire, including fuel and water, is only 220 lbs.

GCHANGE 1IN THE RACE -ARRANGEMENTS.

In accordance with the wishes of a large number of manufac-
turers and inventors who coald not complete their machines, and
the desire of others who wanted to go over the route and modify
their machines to the requirements of the road, the judges put off

the test until November 28th. It was thought this delay would
allow sufficient time to complete the motors. It was, however,
thought advisable, as Chicago was crowded with people from all
parts of the Union and Canada to see the race, that a test of some
kind should take place. Six vehicles offered to run for a purse of
¢$500 These vehicles passed in line through the city, and were
admired by countless thousands. When the time for the start
arrived the Mueller's Benz carriage was the first to appear, with
four passengers. It isan imported German one. The next to get
in line was the carriage of Mr. Duryea. They had no
competitors. Flanked on both sides by many hundreds of
bicycles and other conveyances, and a dense mass of people, they
sped on their way. The Mueller machine ran the whole distance
of 94 miles without accident in 8 hours and 44 minutes, and the
whole cost of the oil, fuel and lubricatory oil for the trip was not
more than one dollar. This carriage was admired by all those
capable of judging of its merits. The Duryea vehicle did not com-
plete the race It broke its chain, which detained it 48 minutes,
after which, in endeavoring to get out of the way of a farmer's
wagon, it was upset in a ditch, breaking one of its wheels. This
wagon was built at Springfield, Mass., by a company formed to
build 1t. Great expectations centre on it. The accident
referred to might occur to any one. All along the g4 miles the
route was crowded by people. After going over the whole course
the headlight of the Benz motor-cycle appeared at 20 minutesto
7 p-m.,and at 6.43 it stopped in front of the monument. The
judges then made their examination and awarded it the $500 purse.

During the time the carriages were racing others were speeding
in Chicago and the parks, not accepting the offer to run that day.
It is confidently expected that from 50 to Go vehicles ont of about
go entered will run 1n the great race on the 28th of November.

A Moto-cycle Association has beea formed 1n Chicago of various
people from all parts of the United States in the interest of the
development of the horseless carriage. It 1s also stated that moto-
cycle liveries will be in existencein Chicago and elsewhere next
spring.

Jndus’cri al \etes.

G. PrREVAT will erect a gnist mill at Murillo, Ont.

Tse new Jewish Synagogue to be built at Toronto will cost
$25.000.

T. Greexway's mill at Crystal City, Man,, is to be enlarged
and improved.

A NEw fire station to cost $45,000 will probably be built at
Ottawa in a short time.

Tug Union Brewing Co., of Nanaimo, B.C, will erect a
brewery at Union, B.C.

Praxns are being prepared for a new Anglican church at Dan-
ville, Que., to cost $6,000.

Braurt's mill, at Brault's Mill, ncar Arthabaska, Que., was
destroyed by fire a few days ago.

Hintox & PexnEY's Victoria Iron Works, at Victoria, B.C.,
have been purchased by E. Baines & Co.
TuE city council of Guelph have decided to employ an engincer

+ to report on the contemplated sewage system.

Jas. Herrox, Herron’s Mills, Lanark towaship, Ont., has
leased the Perth, Ont., grist mill from Hon. John Haggart.
" Tue Hamilton Bridge Company arc working on the addition to
the Victoria bridge, London, in connection with the street railway.

- ,Tue Maritime Nail Co., St. John, N.B., are applying for incor-
poration, with acapital stock of $350,000. to manufacture nails, etc.
Tue Dominion Cotton Mill Co s mill at Kingston, Ont., was
partially destroyed by an clectric storm last month. Loss about
$50.000.

Tue Bicycle Accident Repair Company, Toronto, is incor-
porated, with a capital stock of $10,000, to manufacture and repair
bicysles.

A CARRIAGE factory with $30.000 capital is to be started at
Truro, N.S. Mr. Bonker, from Oatario. will put $4.000 into the
enterprise.

. WAaLKER & Soxs want the Essex County Council to locate the

proposed new county building in Walkerville, Ont., and have offeced
a fres site of seven and one-half acres, worth $7,000, free gas and

.water, and $35.000 in cash.
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A xrw canning factory is to be started at Perth, Ont.

T. B Rinek proposes to establish a flour mill at Magog.

Gego. GiL.MORR is trying to start a chair factory at Coaticook,
Que.

}- \V Werws will erect a fish and fruit canaery at Hatzic,
BC.

Thre C.I' R will build two new grain elevators at Fort Wil-
liam, Oat.

J- C. McCurrLouGHt will establish a bicycle factory at Winni-
peg. Man.

Tue Nanaimo waterworks purchase by-law was defeated last
month by 9 votes.

A Gortuaxp will erect a planing mill and sasb factogy at Ross-
land or Trail, B.C.

W. Spuixg, of Ekfrid, Ont., has invented an engine for pro-
pelling bicycles by gunpowder.

Tne carbon and porcelain works of Peterborough, in spite of
their bonus, have gone under.

Tue Ontario and Weston Lumber Co. are erccting a sash and
door factory at Rat Portage, Ont.

A BUTTER manufactory is to be established at Kingston, Ont.

Tue Ross-McLaren Lumber Co are considering the erection
of a large mill at Cape Caution, B.C.

SEvERAL pew warchouses are to be built on the Napoleon
wharf, Quebec, for the Chouinard estate,

FrosT's Malleable Iron Works, Smith's Falls, are now being
worked by a 25 horse-power electric motor.

Tue Lachine, Que., council has passed a by-law authorizing
the municipality to borrow $8,000 for public works.

Tue new Jefirey Hale Hospital, to be built at Quebec, will
cost $10 000. The planr arc now being prepared for it

Ay iron bridge is to be built across Badger Creek, near Cart
wright, Man. The bridgeis to be completed by January 1st.

J Artarn, Cookshire, Que , has purchased the machinery of
€ W Taylor's sawmill and will erect a sash and door factory

Tue Lovkshure, Que., machine shops 2nd fuundry have been
closed up. The lack of a practical managing machinist is said to
be the cause.

G. \V. UGREEN, of Millbruok, Uat., has bought out the Fayton
frump Works, at Feterburough, and wiii maoufacture pumps and
farm machinery.

AuTuHoRITY has been conferred upon the Hamilton Bridge
Company by supplementary letters patent to increase its capital
stock from $100,000 to $150,000.

OtTAwWA is to have extensive additions made to its water
system. The additions will include new mains and a new set of
pumps, the cost of which will be about $100.000.

Tue Babcock & Wilcox Co. of Mentreal, are filling an
order from the Oshawa Electric Railway for one of their high
pressure 300 horse power wrought stecl boilers.

Daxrixe Bros., Reliance Works, Montreal, bave issued a
very instructive catalogue containing much valuable information on
mechanical subjects. It is sent free to any address.

Tue Lunenburg. N.S., Argus says that a company has bonded

the water power known as Bang's Falls, on the Medway river,

N. S., and propose to erect two or three pulp mills.

Tue outlook for the Canadian blast furnaces is much im
proved, and American pig iron has disappeared from the Canadian
market, owing to the advance in prices across the line

R. Woop, of Snow Road, has sold his steam sawmill to James
Camceron, of Fallbreok, Lanark county, Ont., and is putting up a
new mill at the Mississippi River, to be run by water power.

Texpsrs have been called for by the N. B. Government to
build the new bridge over Mill Creck at Campbellton. The total
length, including approaches, will be Gso feet, steel work 475 feet,

MancugsTER, RORRRTSON & Artison, dry goods merchants,
of St. John, N.B., are abuut to crect an exteasion to thear building
which will cover half an acre of ground. Work will begin at once.

H. McRae & Cu., dealers in ccment and contractors” supplies,
at Ottawa, bave got into financial difficulties. The fira secured
an extensiun some months agu, which they are anable to carry ont.

Tug business of the British Columbia Pottery and Tegrz Cotta
Company, Ltd., Victoria, has been acquired by J. Hanter and C.A.
Vernon, two of the parties most interested 1n the onginal organi-
zation,

Nuw York capitalists are negotiating for property at Mink
Cove, near Digby Neck, N S, where they intend to build a ssammer
hotel, at a cost of $50,000.

RaTeravers of Carleton Place, Ont, have voted an additional
$6.000 to be expended on a town and fire-hall  Mr Ryan, Smith's
Falls, Ont., has the contract at §23,500.

Tuos. GRAHAM & Son, of the Banner File Works, Almoate,
have just received from the Hudson Bay Company an order for all
the files that company will require for the next year.

0. S. Rixrorp & Co,, of Upper Bedford, Que., are applying
for incorporation ds the Bedford Manufacturing Campany, with a
capital stock of. $65,000, to manufacture edge tools, etc.

THE Green Automatic Door-Lock Switch Com pany, Halifax,
N.S., are applying for incorporation, with $16,000 capital stock, to
manufacture the Green automatic door-lock switch, etc. -

Tug Vernon, B.C., News says that the farmers of Spallum.
cheen and Okanagan will organize a joint stock company toestab.
lish a flouring mill, $10,000 has already been subscribed.

A BrusH factory to cover 35,000 feet of grouud will be crected
on Oatario street, Montreal. The directors of the new factory are :
R Forget, Jos. Brunet, H. Laporte, Hon. A. Desjardins and R.
Bickerdike.

P. W. St. GEokGE, city surveyor of Montreal, has sent a
report to the Road Comumittee recommending the construction of
new intercepting sewers on a number of principal streets, at a cost
of about $300,000.

J» L Moreis, C E of Pembroke, has offered to form a Pem-
broke or Renfrew company to build and operate waterworks in the
tewn of Reafrew, if the council will agree to the mecessary condi-
tions and terms.

Tue waterproo{ packing which is being manufactured and put
qn the market by the Garlock Packing Ca., Hamiltan, is meeting
with great sugcess in the trade. Itis a good cold water packing
and is capable of resisting a pressure of 2,000 lbs. per square inch.

A PrOJECT is on foat to bonus the Peterborough Lock Co., in
order to retain it in that tawn If the Auburn Woolea Co. can be
induced to lease part of their property to the Lock Co. at a suffi-
cieotly low rate, they may be included in the bonus.

Hexry F. Wuirte, who, last October, was sent to the peniten.
tiary for two years for embezzling funds from the Walkerville Mal.
leable Iron Warks, hias been pardoned by the Governmeat. White
was manager of the works, aod moanths after his departure was ar-
rested in Chicago.

Tue Headerson Bicycle Co., with $100,000 capital, has becn
successfully floated in Goderich, Ont.; $55.000 has now been paid
up. The company are building the factory. which will employ 75
men. The new firm will have an agency and repair shops in Brant.
ford, Winnipeg and Toroato.

A TERRIALE accident took placo recently in 8 manufacturjug
establishment on St. Catherine street, Montreal. A workman
named Albert Vautier was engaged polishing a piece of iron, when
a large emery wheel, making two thousand revolutions a minate,
burst, striking the unfortunate man to the floor, Vautier’s head was
terribly crushed, and he died shortly after from his injuries.

AT the annual meeting of the Sherbrooke Gas and Water Co.,
R. W. Heneker was re-elected president, and T. J. Tuck vice-
president. E. F. Watethouse was re-appointed as secretary-trea.
surer, and Andrew Sangster as superintendeat. It is understood
that the company has procured new plant for supplying motive
power, and that it will be in operation shortly. A dividend of 3
per ceat. for the last half year was declared,

Tae cycle manufacturers and jobbers of Canada have organized
a Canada Cycle Board of Trade. The orgaaization is represented
by manufacturers in Montreal, Toronto, London. Kingston, St.
Catharines, and other places, The following are the officers:
President, J. N. Shenston, Massey-Hartis Company, vice-presi-
deat, D. F aguire, Griffiths Corporation, secretary, J. Mila.
Executive committee, H. E. Walton, Kingstoa, T. Faae, Toronto,
Mr Knowles, Brantford; Mr. Chapman, St. Catharines.

A cHaNGE has been ansouancod in the firm of Naud & Val.
quet, Montreal.  Georgoe Hunt, who was executive premdent of the
Canadian Assoclation of Staticnary Engincers in 1893, has joined
the firm. now koown asthe St Lawrence Machinery Supply Co.
Mr Valiguet is vice-president of Montreal Branch, No 2, of the
C.A.S E,and Mr Nand, while connected with the Srm of R. W.
Richardson & Co., made many friends among machinists and cagi-
necrs, so that all the members of ths new firm start with practical

cxperience, Particulars of the speciahies thoy deal in will be
found in the advertising pages.
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Tng Gardner Tool Co., of Brockville, is desirous of locating
its factory at Sherbrooke, Que., and has askeéd the city councillors
of that place for inducements to do so. The company pays about
$35.000 1n wages.

Tne mayor of Perth, Ont,, has received a letter from the
company that undertook to build a system of waterworks in that
town, explaining the cause of their delay, and stating that they will
soon begin work.

TuaT it will create a revolution in the runhing gear of bicycles,
is what Isaac Patton, of Smith’s Falls, Ont, claims for his new
bicycle. The chain gearis done away with and a peculidr wheel
and pinion gear takes its place. It is said to giin fouror five feet
every revolution of thé pedal‘over anything nowin usé.

IT is said that Messrs Radcliff and Baldwin, of New York,and
Hickson, ot Buffalo. after visiting Port Burwell and looking over
the harbor, have iastructed Mr. Hogg. chief engineer of the
T.L.E. & P. R, to make a survey of its harbor, with a view to
establishing a ferry route for transferring loaded coal cars from
some convenient U. S. point to Port Burwell.

Tug building of the great power dam at the outlet of the Lake
of the Woods at Porlage, Ont., across the Winnipeg River, is pro-
gressing rapidly. It is said by experts that this dam will raise the
water in the lake to an additional height of four feet. The raisiog
of the waterin the Luke of the Woods will cause an overflow into
what is known as Great Swamp, overflowiug imtense timber, hay
and agricaltural'tracts of 1and in Beltrathi and Rosseau‘counties,
Minnesota. It is estimated that not less than 70,000 acres will be
ruined utterly. Already many thousands of acres of valuable land
have been rendered unfit for caltivation. Agents of the United
States are on the wayto make investigations. Thedam has already
cost $300,000.

DarLING Bros., engineers and machioists, Montreal, record
the following recent shipments of théir special machines: Brack-
man & Kerr Milling Co., Victoria, B.C., one 75 h.p. Webster
Heater; Lawng Packing and Provision Co., Montréal, one 400 h.p.
Webster Heater ; British American Dyeing Co., hontreal, one 200
t.p. Webster Heater, Montreal Cold Storage and Freezing Co.,
Montreal, one 400 h.p. Webster Heater, Dominion‘Coal Co.. Mon-
treal, one su h.p. Webster Heater, Duminion Glass Co., Montreal,
one 75 h.p. Webster Heater, H. R. Ives & Co., one 75h.p. \Web-
ster Heater ; "Canadian Bridgeand lron Co., Moritreal, one 50 h.p.
Webster Heater . Toronto Paper Mfg ‘Co. Cornwall, Ont , 2 Web-
ster Oil Extractors, Standard Life Assurance Co.,-Montreal, one
Webster Oil Extractor. All of the above machines were furnished
under guarantee that they would effect a saviog ja fuel of 10 per
cent. over and above any coil heater inthe market, and haveeffected
the desired saving.

A PLANT is to be erected in Halifax for the purpose of furnish-
ing gas and coke, and ** for the extraction of more valuable sub-
stances.” By the new process. says the report, gas will play a
secondary, though important part. The other articles to be pro-
duced are to be the source of profit. Nova Scotia coal bas a high
percentage of sulphur, which will be extractedata profit. Dr.
Slocam, of Pittsburg, s the chemis: of the new company, which
has obtained intorporation with extensive powersfrom the Provin-
cial Government, and which has obtained the right from the city
council of Halifax‘to lay mains thronghout the strects. Dr. Slocam
1s in Halifax deciding on a location. A ‘contract hzs benrn given‘td
a Nova Scotia iton firm for $45,000 worth 6f pipe. Dr. Slocum: J.
D. Weeks of the American Manufcctarer and Iron Workér; Mr.
Dunkirk of the Eareka Coal Cofmpany of Piltsbuig: F. S. Pearson
and Mr. Dimock of New York: H. M. Whitney of Boston ; W. B.
Ross of Halifaxand dther moneyed men,are pilfars of the company.
Halifax now pays $2.50 a thousand féetTor gas, less 20 per ceat., if
paid within & certain date, and the -new company undertakes to
sapply it for $1.50.

S
8 lectric 3‘ lashes.
A winDpine ur order has beea issued by the Superior Court
against the St. Jean Baptiste Electric Light Company of Montreal.
Tne breaking of the main shaft ia Yhe Ramilton, Oat., Electric
Light Works, left the city in darkness for a couple of nights recently.
EGANVILLE 15 soon to have the electric light. McRae & Mc-
Kenizie, millers, have ordesed -a.plaat, and will operate it by water
power.
Ix Torooto there are 117 miles of naderground electric light

and telephone wires, while -the total -length “of ~overhead wires is
4,288 miles.

W. Ross is again endeavoring to obtain an electric lighting
franchise for Rat Portage, Ont. The council is considering the
application.

Tue Halifax Street Railway Co. saved $14 000 by a timely
purchase of 2,000 tons of rails. Rails are'selling at an advance of
$7 per ton.

A TRoJECT is on foot for the construction of an electric rail-
way line from Pogamasing, ‘Ont., to Biscotasing, Ont., for the ‘con.
venience of ichllers.

Tue people of Pembroke are agitating for an electric rmlw:ay
to connect their town with Beachburg, Foresters' Falls, West-
meath and Eganville.

Tie Electric Light Company, Niagara town, has bought land

on which to build an8o x 100 brick power house to cost $10,000, and
thie machinery about $25.000.

A. M. ScuorieLp, engineer of the Carleton Place electric light
works, has gone to Detroit to engage inelectrical work  He is suc-
¢eeded by John E. Bennett.

J. B. McDiarmip, manager of the electric light plant at Aylmer,
Ont., was killed recently by the breaking of a 30-inch wooden pul-
ley, which struck him on the side of the head.

Tue Luneaburg, N.S., Argus understands that an engineer is
examining the route from Port Medway, N.S., for the propuacd
electric line for carrying pulp to a port of shipment.

JuoeuexTt has been given for the plaintiff, with costs, in the

. suit Brantford Electric Light Co. vs. Wood. It'was an action 1o

determine the rights ot .« .« ferent users of a water power.

Tre Underwriter. .\ssociation have been pressing the Govern-
ment to ‘extend the cable to Belle Isle, owing to the -numerous
wrecks that take place in the Galf. The cost would be $200,000.

Tne Hamilton, Grimsby and Beams¢ille Electric Railway has
just'completed-the first year of its history, and doring ‘the year it
has carried 220,894 passengers and 15,042 tonsof freight. The
road is ‘ohly tighteen miles long.

N=zGoTiaTioNs are in progress for an electnic road batween
Renfrew, Ont., and Portage du-Fort. The distance 1s eight miles,
and water power will generate the electnaty. A.C. \Waght, of
Renfrew, is interested in the project.

Tue Barrie and Allandale Electric Street ‘Railway Co., with a
total capial of $50,000, 10 $50 shares,-h1s-been incorporated. The
promoters propose to-lay out a park on the shore of Kempenfeldt
Bay. a mile and a halffrom the town, and run‘cars out there.

Jas. A. Bavuis, electriclah of tbe Béll Telephone Co., in
Toronto, has beed ‘removed to Moatieal, ‘Where he takes the posi-
tion of ‘chief electrician. ‘The cmployees of the B. T. ‘Co. in
‘Toronto made a presentation to Mr. Baylis before his departure.

THe Fraserville Electric Power Company, Fraserville, Que.
is applying for incofporation, with-acapital stock of $25.000, to
operate telephones, and do ‘electric lighting and supply electric
motors for commercial.purposes in Kamonraska and other counties
in the Province of Quebec.

D. H. Keevy, superintendent of the Geveroment telegraph
service, has gose to the Maritime Provinces to superintend the
repairs to the Government cables at present out of order between
Meat Cove and St. Paul's Island, and between Grand Manan and
New Brunswick.

A rarTY of the directors of the United Tramways Company of
Dublin, Ircland, have been Tnspecting the pnucxpal electric street
rallway systems of Canada and ‘the States, with 2 vieiw 10 establish-
ihgan clectricsystem intheir Gity. The pastyis composed of Win.
“Carte, prisident : Wi, Andersén, mabager ; Wm. M. Murphy and
John R. Wigham, directors.

“Tue Gorge clectric milway line on the American side, at
Niagara, is now under construction, and Tife on the Canadian side
has been endangered by the careless blasting. Several large rocks
‘'were ‘blown ‘over to the Casadian side; one weighing 30 pounds
‘crashed through the roof of theCanadian ‘Custorns sffee and ‘nar-
rowly missed killing the officer on duty. Action has been taken
against the company.

AT the next sitting of ‘Parliament the Canadian ‘Electric Rail-
way and Power Company of Toronto will ask for power to build,
operate and maistain‘an electric railway from Montreal to Windsor.
funning throcgh Brockville, ‘Kingston, Bdlleville, Torontoand Lon.
doo, with power to build branch railways within a ‘railivs of 23
milesTrom the maln lne, If-the-company's tchetne- materializes,
2 newinvention by Nikola Tesla, by which tlectric power ‘may by
transmitted along a wire for 200 miles, will beused.
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ITis said that one result of the new mangement of the G.T.R.
will be the substitution of electricity for steam in the St. Clair
tunnel  The system decided on 13 sud to be a modification of that
used by the Baltimore and Ohio Railway in the great tunnel at Bal-
timare  The trolley system i used, and trams wetghing 1,400 tons
are taken up an ¥ per cent grade with ease. On the level a speed
of 6o miles an hour has been attained

PRESIDENT MiLts, of the Hamulton, Gaimsby and Beamsville
Railway, has requested the Hamilton aldermen to grant an exten-
sion of the time for earning the $5.000 banus offered by the city
for the completion of the line to Beamsville. The additional five
miles of road Mr Myles says, will mean an increase of $1 3,000 1n
the yearly working expenses, and he does not think the extension
will prove a profitable one for the company. 1f the extension is
built a new power house and car barn, and a lot of new cars, will
have to be built, bringing the total cost of theextension up to about
$75.000.

THE eleventh annual report of the Royal Electric Company,
Montreal, shows that the net gain on the filteen months’® opera-
tions was $t06,209 14, out of which five quarterly dividendsot 2
per cent. each, amounting to $99.900.10, have been declared, the
remainder going to swell the balance of $308,758.98. The lights
on the direct current arc system have been increased from 1,617
10 1,666 * the lights on alternating current incandescent system from
40,013 to 53.977. and the motors trom 347 to G688 horse.power.
Reference was made to the faithful service of Charles \V. Hagar,
who recently retired from the position of secretary and manager,
and a tribute paid to the experience and business ability of his suc-
cessor, Wm. H. Browne.

THERE has been on exhibition in the Montreal Star office
window a model of a new electric snow-plough, to be used on street
railways. It has attracted much attention, and has been endorsed
by the city engineer. A steel scoop placed in front collects the
snow. The scoop can rapidly be raised or Jowered, leaving required
depth of snow on street and between the mails. It can also be
drawn across to right or left by chain working on shaft. The scoop
projects about six feet over the side of road from the rails, and
clears the street for the vehicles. The removing plates are placed
on endless chain running around sprocket wheels placed at each end
of scoop, and running across scoop. draw thesnow thus collected to
the side of road. Power t0 run the removing plates is taken from
clectric motor placed on platform of car and conveyed by chain to
sprocket wheel on the horizoatal shaft, and thus by gear wheels to
vertical shafts, on which are fixed the sprocket wheels, and around
which the endless chain with plates runs. One scoop only is used
ata titne. On the return trip the car is switcbed on to the other
track, and the back scoop, whick is similarly fitted with plates, is
used.

m.mg

NATORAL gas 1s reported from Iberville, Que.

Much material is being extracted from the asbestos mine in
the township of Denholme, Que.

Tuz Coe Hill, Ont, iron mines were re-opened a few days
ago. The mines have been ciosed for several months.

NEarwLy three hundred tons of phosphate were shipped from
the High Rock mines, Buckingham, Que., in one weck recently.

Asngsros in large deposits of excellent quality has been dis-
covered on a claim at Bear Creck, B.C.. near the Tulameen River.

Tue gas well struck Jately on the Homer Cutler farm near
Ridgeway Ont is estimated to have a flown of 2,000,000 feet a day.

Tue Canalian Mica Cu. has acquired minung propertiesat
Wilson's Corners and Cascades, Que., and will begin operations at
once

Tue Kingston and Pembroke Railway Co. has undertaken to
supply ore for the Hamilton blast furnace from the iron mines
along its line.

A wetL owned by the Central Qil Co., at Dunaville, Ont., is
producing ambzr crude oil which 1s said to be equal to the finest
American amber

GEsEraL WiLkissun has promised to give the first gold
brick which the Regina mine prodaces to the cstablishment of a
hospital at Rat Portage.

Tue Canadian Q1 Co. has assigned to C. Mackeane, Sarnia,

Oot.  Mr. Mackenzie bas recently boaght the Oil Springs property
of the Walford syndicate for $4.000.

atters.

A vaLuapue seam of coal has been discovered at Grand Lake
near St. John, Nfld. The coal discovered is hard and bright, and
approaches the nature of anthracite.

Tue Credit Forks Mining and Manufacturing Company, To-
ronto, are applying for incorporation, with a capital stock of $10,000,
to manufacture lime, bricks, terra cotta, etc.

C F Scorr, of the Anglo.American Gold Miming Company, of
Rritish Columbia, was in Ottawa recently, and reports a successiul
season at the company's claim in the Similkameen district.

A. BLug, Director of the Ontario Bureau of Mines, says that
Canadian capjtal could be turned to excellent profit by investing
in the numerous gold properties on the Seine River, Rainy Lake, or
Lake of the \Woods.

THe Kingston School of Mining has reopened for the season.
Since last session mauny additions have beea made to the appoint-
ments of the school, including a new 60 x 30 geology room aund
museum.

C. B. Kingstoy, B.A,, B.A S.C, a graduate in mining engi-
necring at McGill University, in 1892, has left Canada for London,
whence he will sail for Australia to become manager of the mining
properties of a large London company.

Pror. H. MoxTtcomery, of Trinity University, Toronto, and
his son, have made a trip up the Gatineau in scarch of minerals.
He says there is no other district in Canada so rich in minerals as
the East Templeton and Gatineau districts.

Tue gold find at Seymore Creek, North Vancouver, about ten
miles from the city of Vancouver, is reported to be most valuable,
While boring for water John Mcleod struck flake gold, and six
feet lower crush quartz which is said to assay $11,000 to the ton.

It is likely that a smelter will be erected in Vancouver at an
carly date. G. F. Monckton has offered to erect and operate one
if the city will give him a $5 2 ton bonus for the first 5,000 tons
smelted. A mining school will be established in connection with
the smelter.

It is reported from Port Arthur, Ont., that the Bethleham,
Pa,, Iron Co have secured the option of properties believed to
contain hematite in Mattawan iron range. Hitherto the company
has imported hematite from Cuba, but owing to the war they have
turned their attention to Canada.

MucH interest is taken in the {uture of Alberta coalas asource
of coke supply. Thereis no coking coal anywhere in the West,
Moatana smelters bringing their coke all the way from Virginia.
Itis claimed that the coal at Sheep Creek and the upper Red Deer
is suitable for the purpose. If the experiments are successful,
the discovery will be of great value to British Columbia.

L. J. Morxuiry, civil engineer and miser, of Lyster, Que, has
gone to California to take a position as superintendent of the
Anaconda Mining Co. Heis of the opinion that there 1s as much
gold within easy reach of Sherbrooke, Que, as there ever was in
Australia or California. He exhibited nuggets found at haynard
Brook, Que., and along the Chaudiere, Gilbert and St. Francis
Rivers.

A coxE and bar of gold weighing in all 2435 ozs, valued at
$341,857, are to beexhibited in Montreal They are the result of the
clean up at the famous Cariboo mine, in Golden, after tweaty-nine
days run, and the Horse Fly, asister mine, after ferty days run.
This is considered very satisfactory, as the cleaning up of the cuts
was not made and the bed rock was aot cleaned. Daring theclean
up a cave-in at number two pit of the Cariboo mine covered up
and killed 2 miner named A. Budden.

It has been reported from Port Arthor that 2 wonderful gold
discovery has been made in the mountains near Jackfish Bay, Lake
Superior, about five miles from the Canadian Pacific Railway,
where it skirts the shore at that point. The vein or ledge has been
traced for one and one-half miles, it having a width of from six
teen to twenty-Gve feet and conservative estimates are that it cac-
ries from $3 to $10 per ton in free gold, besides the sulphurates.
A syndicate is being formed in Ottawa to work the vein.

Tue commissioners appointed by the N.S. Government to
inquire into the history, cause and effect of the coal mine fires of
Pictou county. Nova Scotia, have just finished taking evidence.
The work of the commissiop was directed mainly to an lavestiga-
tion of the Foord pit This mine has been on fire in one place or
another since the fifties, and it is burning yet. The object of the
¢ommission is to learn whether something cannot be done to save
so valuable a property as the Foord pit. The pit will probably
be worked again in thenear fature,
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IT is understood that the farmsof \Vain, Downey, Turner,
Dean, McDonald and others, in North Sannich, Vancouver Island,
in all about 2,000 ncres, have been bonded by C. McK. Smith and
Beaument Boggs, of Victona, for the purpose of prospecting them
for coal. 1t is well known that the indications are good, and it is
almost a certainty that coal will be found in paying quantities at no
very great depths. The quality of the coal,as far as it has
been examined, is the same as that mined at Nanaimo

j@we.g and]\/@zin&'}\(e‘v'vs.

Tur C.P.R. car shops at Perth are closed . down for an indefi-
nite period.

THe C.P.R. last month ordered thirty-five additional locomo-
tives to cope with the grain shipments from the North West.

A caxc of men are at workon the Tilsonburg, Lake Erie &
Pacific Railway, which will run from Tilsonburg to Port Burwell
Ont. ?

Tue Crossan Car Co,, of Cobourg, Ont., has received the con
tract for seventy-five platform cars for the use of Government
railways.

Seven bundred men who during the summer have been
employed on the \Ieutoundl:md railway construction, have re-
turned to the cities.

Tae Tring Branch of the Quebec Central Railway was opened
last month. The line is sixty miles in length and connects Quebec
and Lake Megantic.

CLARKE & CoxxoLLy have sub-let their contract for the River
Aux Raisin drainage in the township of Osnabruck to V. J. Bren-
nan, of Cornwall.

Stock to the amount of $76.000 has been subscribed for the
Facer Carwheel Co. of Perth, Ont.,and tenders are called for the
erection of the pecessary buildings.

Howarp, Leauy & Mureny, contractors, have entered an
action claiming $35.000 from the Chateauguay and Northern Rail-
way Company for breach of contract.

LasT month at the Michigan Central level crossing at Essex,
Ont., three people in a wagon were instantly killed by a passing
train and two others seriously injured.

Tue first train went over the completed part of the Coast
Railway of N.S. on Oct 24. The work will now be pushed rapidly
to completion with the aid of construction trains,

L. MgrriTT and his brothers, A., A. R., J. E. and L. F., of St.
Paul, Minn., have filed articles of incorporation to build a railroad
from Duluth through the Mesaba range to Winnipeg.

Tue schooner ** Osceola,” which was 1n a collision at Chatham,
N.B., with the steamer ** Miramichi,"” whereby three lives were
lost, has arrived in Halifax, N.S., and an investigation is being
made.

Ture C.P.R. Company has leased the branch line runniog from
Renfrew, Ont., to Eganville, to the Atlantic and North-West Rail-
way Company, for 999 years. The price to be pdd was $16,000
per mile.

Tue famous Government steamship * Alert,” which has made
a number of Arctic expeditions, was sold at Quebec recently. She
was bought for $4,000 by a ship-builder of St. John, N.B., for the
sake of her old metal, etc.

Tue T., H. & B.’s request for a farther bonus of $200,000
from the City of Hamilton as a condition upon which that railway
will be extended to Toronto, has been ananimously rejected by the
finance committee of the Hamilton City Council.

Tue contract for construction of a lighthouse at Cabot Head,
Georgian Bay, has been awarded to John George, of Port Elgin,
Ont. Two foghorn machines from Carner, Laine & Co., Levis,
Que., havo been sent up to this place. The new lighthonse at
Double Top Rock, Georgian Bay, is completed.

Tus spacial committee of the Brantford city council, ap-
pointed to consider the letter of the general manager of the G.T.R.
regarding the cut off from Lynden to the Harrisburg branch, have
decided to ask the company just what bonus they want, and what
cquivalent they “will givebefore further steps aro taken.

ArrpricaTION will be mado at the next session of Parliament for
a charter for the Hamilton, Brantford and Pacific Janction Rail-
way Co. to build a road from 2 point on the Toronto, Hamilton
and Baoffalo Railway, at or ncar Copetown, to a point on the

Canada Pacific leway. at or near Schaw Station. Both Hamilton
and Brantford capital is interested, and an engineer, says the
Hamilton Times, is now making preliminary survey. The new line
will be twelve miles long and is expected to bo of easy construction.

It is probable that the level crossing on the Grand Trunk Rail-
way tracks, at St. Henri, Montreal, will be done away with in a
short time and a raised crossing built. The cost of such a work
would be $936,450 with wooden floor, and $1.033.450 with an iron
one. The matter is now being considered by the Montreal City
Council.

Tue St. Lawrence & Adirondack Railway are building their
line between Caugbnawaga and Beauharnois on the charter which
was secured some years ago for the Southwestern Railway. Came-
ron & Fitzpatrick have the cottract for the thirteen miles between
the two towns, and will finish the work by July 1st, ‘96. The track
is now being laid on the three miles of line connecting the St.
L. & A. with the Beauharnois Junction Railway at Beauharnois.
Dr. Seward Webb, of New York, is president,.and R. W. Leonard,
of Kingston, Ont., has been appointed chief engineer.

ArpLICATION is being made for charters for a number of new
railways in the North-West. Oune is proposed from Winnipeg to
the Saskatchewan at Grand Rapids, thence to Hudson's Bay, with
a branch to the boundary, and also a branch from Grand Rapids
to Edmonton. Another intends to construct railways from Ed-
monton (a) southerly to the Calgary and Edmonton Railway ; (b)
north-westerly to a point on the Athabaska River, near Fort Assi-
niboine, with a branch to Stony Plains; (c) easterly to Fort Sas-
katchewan, with a branch to Sturgeon River.

Tue Dominion Government seized the other day, at Kingston,
the big steel dredge of Larkin, Connolly & Co., valued at $85,000,
in satisfaction of the $35.000 judgment held against them. The
sheriff of Montreal, acting upon instructions from the Dominion
Government, also served a writ of re-vendication on the Richelieu
& Ontario Navigation Company, to seize all stock held by the
Messrs. Connolly. The bailiffl demanded a certificate of the
amount of such stock, but the secretary refused to give the infor
mation on the ground tbat he had no authority to doso. The
writ was returned to Ottawa with the remark that the information
required was refused, but it appears that the company has since
decided to furnish the figures asked.

g)ersenal.

Tuos. AHEARN, of Aliearn & Soper, Ottawa, leaves this month
for a tour through Australasia lasting four or five months.

Hucu P. Hazex, C.E., of Montreal, Que., is at present ea-
gaged on the engineeriog staff of the St. Lawrence and Adirondack
Railway.

Jaues MaxsereH, C.E., the English hydraulic engineer, has
arrived in Toronto with his son, and is now at work on his report
on the Toronto waterworks system.

A WIDELY published rumor that the office of assistant general
manager of the Grand Trunk Railway was abolished has been cen-
tradicted by Mr. Wainwright, who occupies that position.

J. Patrox, Yarmouth, N.S,, was accidentally shot dead at a
shooting gallery in that place a few days ago by & boy named J.
L. Roy. Deceased was 21 years of age and an employe of the
Barrill-Johoson Iron Co.

C. M. Havs, vice.president and general manager of the Wa-
bash Ry Co., has been appointed general manager of the Grand
Trunk. More extended refcrence to the changes in the Grand
Trunk will be made in our next issue.

WiLLiAM STAFFORD, proprictor of the Lancaster, Ont., machine
works, was fatally injured on-the G.T.R. track near Lancaster on
October z4th. Mr. Stafford-was an Eaglishman by birth, but had
been in business in Lancaster for fifteen years and in Moatreal for
fourteen years previous to his death.

G. D. CorriGAN, Palmer- & Corrigan, civil engineers, Van.
couver, B.C., was killed on Oct. gth, by the accidental dischazge of
a gunin his own bands. Mz, Corrigan gradaated from’the School
of Practical Science, Toroato, in 1688, was eogaged with the Union
Pacific Rallway, in Oregon and Washington, for two years, since
that has been in business in Vancouver. He has been carrying on
a trigoaometrical survey for the Government of British Columbia
for the past three yoars.
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\Vit regret to announce that Duncan Robertson, who wis
stricken with paralysis at Ottawa while attending the meeting of
the C.A.5.15., as reported in last issue of Tuy Cananiany ENGINEER,
has since died  Mr Robertson was an Oddfellow and a Mason,
and was much respected both in us business and social relation.
ships.

W. ] CrarreTitkrs-\Wais, C E |, president of the ‘T'ramways
lostitute of Great Butain aud Ireland. represented that body at the
Street Railway Convention in Montreal.  Mr. Wain, who is
now taking a trip through Caunada, informed a represemative of
The Canaviax Excisvee that he was much pleased with the pro-
gress we are making in street railway affairs

A commiTrer of the Canadian Electrical Association, consist.
ing of A. B Smith (president), J.J Wright, A. M. Wickens, Joseph
Wright, A. J. Kammerer and C  H. Mortimer, surprised K. J.
Dunstan, the past president, with a present of an enlarged photo-
graph of the group of members taken at the Ottawa convention.
The gift was accompanied by a handsome opera glass for Mrs.
Dunstan.

Cecie B Swurn, Ma k|, late lecturer in Civil Engineering at
McGill College, has been promoted to be assistant professor of the
same, his special duties being to instruct in railroad engineering,
structural designing and testing laboratories The following other
changes in the teaching staff of the Applied Science Faculty of
McGill University, have been made by the Board of Governors ;
W A Carlyle. Ma E, lecturer in mining, to be professor in the
same subject ; Mr Guest, to be assistant professor in mechanical
engincering; W A. Duff, science, ‘94, to be demonstrator in the
thermo laboratory ; Louis Herdt, science, 93, to be¢ demonstrator
in the dynamo room, and J. G G Heny, Ma.E, to belecturerin
descriptive gcometry and surveying.

% atent %ﬁ ew.

48252 G H Moore, Londun, Oni., process of refiming petroleum.

48.253 \V. McNames, Scatterwood, S Dak., car coupler.

48,257 J. D Sinclair, Caledonia, N.Y, car coupler.

4% 2%2 C G. Richardsen and C. Riordon. both of Toronto, and J.
R Barber, Georgetown, Ont., process of rcfining
nickel, etc.

45,254 T Maaley. Prince Albert. N W T, machine for operating
the valves of feed spouts of conveyors of sawdust to
furnaces.

4S.273 L Sennent, Russell, Kentucky, air brake coupler.

48.251 E R Johnes, New York, method of clectro-plating metals

48,263 The Homstead Manufacturing Company, Homstead, Penn..
ice scraper for trolley wires

45200 W H. B3 Lyoas, Gushen, Ind., fuel saver,

48.271 ] G Pennycuick. Toronto Ont., apparatus for lighting,
heating and cooking

48.285 ] 13 Cooper, Minneapolis, Minn., device for stopping a
leak in hose

48,295 A. Schram, Toronto, Ont., water tap attachment.

48,303 C Rutkoskie, Benton Harbor, Mich., hydro-carbon heater.

48,308 J. M. Elder, Indianapolis, Ind., gate closer for elevators.

48,320 1 Pierce, West Bay City, Mich, method of packing valve
stems.

48,327 H L. Boyle, Grand Rapids, and F. Gates, Owosso, Mich.,
gas engine.

48.330 M. E. McKee, St. Paul, Minn , brake adjuster.

48,331 J. M. Isgrig. Traverse City, Mich., sha{t-aligning device,

AMERICAN PATENTS.

The following is a list of patents recently granted in the
United States to Canadians. This list is furnished to Tue
Canapiax ENGINEER by Hanbury A. Budden, patent solicitor,
Montreal.

545.948 William Deliany, Cobourg, bicycle.

$36.232 Wilber R. Hitcheock, Cornwall, assignor of one-half to A.
W. Andrews and J. D. Miller, Wallingford, Vermont,
insulator, conductor, and conduit forelectrical wires and
cables.

546,048 Charles Kelly, Toronto, envelope,

546,238 Frank S. Mead, Montreal, electric igniter for gas engines.

546,244 Frederick VWV, Owen, Toronto, bill file.

536,188 Charles F. Pym, Windsor, assignor of one-half to J. F.
Sedgwick, Cottam, lasting jack.

546,552 Benjamin C. Pettingell, assignor to J. Pettingell, Victoria,
blasting powder.

536.566 Alexander A. Vernon, assignor to himself and A. Green,
Owen Sound, napkin holder.

546,355 James M. Smilh‘. Galt, truss.

ARINE ENGINEER, aged 38, Srst-class certificate Board of Trade, Eng-
h\ tand, trained on the Clyde, with considerable experieace on oceavgoing
steamners, wants a situation on shore or afloat. Has references. P.O. Box 408,
St, John, New Brunswick,

CIVIL ENGINEER, age 31, with good experieace in railroad and general
engineering, wants position of any sort. Has Instruments and firstclass
references. Box 195, Collingwood, Oat.

ICHIGAN MINING SCHOOL, Houvcnrox, Micn. A high grade tech-
i nical school. Practical work, Elective system., Summer courses. Glves
degree of S. B, E. M and Ph. D. Laboratories, shops, mill, etc., well equipped.
For catalogues write 0 the secretary. .
M. E, WADSWORTH, Pb. D., Director,

FOR SALE (good as new)

20,000 feot 3-in. Noller Tubea; 20,000 feot é-In. Buller Tubes;
Iargo quantity Steam Pipe 1.in. to 9-1n.; largo stock second-handd
Ralls :ql'n]lle&:. Hangors, Shafting, Valves, Gauges, Horcules Bab~
bitt Metal, Sol

(ller. ote.
FRANKEL BROS.,
METALS, SCRAP IRON, COTTON WASTE, £1C.  118-130:Croace STREET, TORONTO

A GOPY
OF OUR
LARGE
BOOK

STEAM

WM. T. BONNER, U8 Gy o

WiLL _ -UPON
8E . APPLI-
CATION
SENT 10

BABCOCK & WILCOX BOILERS

415 BOARD OF TRADE BILDG., MONTRBEAL

¥rom HUNT BROS., Millors, London, Ont.

We have had the Heeson Rocking Grate in use for
over a year and like it very much, and consider it the
best grate of the kind made in Canada.

The Heeson Roeking Grale Bars

Will be placed on trial under any boiler-in the Domin-
ion for tgirty days, at the end of ahich time, if they
are ot satisfactory, we will remove them and retarn
the old bars to their place free of expense.

128 EDEO0N ROGKING GRATE JAR 10,

OF TORONTO (Limited)
OfMco: Mall Ballding, cor. King and Bay Sts,




