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AN OLD FIRE ENGINE.

Turoucu the courtesy of Me. James Devlin, Chief
Engincer of the Kingston Penctentiary, we are enabled
to present to our readers an illustration and some
particulars of an old fire engine which has found a
resting place in that institution, and which was an
object of much interest to the delegates to the last
annual conveation of the C. A. S. E., on the occasion
of their visit to the penetentiary. The engine was
made by Mr. Perry of Montreal, brother of Mr. Alfred
Perry of that city, and took first prize at an exhibition
held in Montreal, the finest workmanship being dis-
played in its construction.

IMPROVEMENTS BY THE TORONTO
ELECTRIC LIGHT CO.

Tui Toronto Electric Light Co. have erected a new
incandescent and power station, adjoining their other
stations on the Esplanade. The new station is con-
structed entirely of brick and iron, so that there is
nothing for fire to feed upon. The work on this station
has been considerably delayed owing to the failure of
the contractors to furnish the galvanized iron roofing
material as promptly as required. Inability to root in
the building bhas prevented the installation of the
machinery.

Animmense foundation of concrete has been put in to

The engine was purchased by the government of cairy the required steam and electrical plant. A large
Upper Canada vertical engine
upwards of forty is now being put
years ago for in position, and

the sum of $i1,-
100, and is to-
day in all its
working parts
quite as good as
new.,

The large num-
ber of torpedo
boats now being
built for the U.
S. navy brings
forth some feat-
ures in machin-
ery exceptionally
interesting and
novel. On somel
boats of this kind recently launched, the equipment of
steam pumps, as well as the main engines, are run
without the use of oil in the steam cylinders. While
this is not a new idea so far as vertical steam engines
are concerned, it has never been the practice to run
steam pumps without oil. The pumps are arranged
without any oil holes whatever, so that it is impossible
to get oil into the steam cylinders. These pumps were
given an exhaustive test for several days by the manu-
{acturers and they operated with entire satisfaction, and
without using a drop of oil. The doing away with the
use of oil in the steam cylinder of a vessel is a matter of
considerable importance, as there is no uecessity of
carrying feed water filtets and no anxiety about oil in-
juring the body.—Scientific Machinist.

The Canadian Customs authorities have lately given
a decision to the effect that all electric bells imported
into the country arc subject to a duty of 25 per cent.
ad valorem.

AN OLD Fire ENGINE—KINGSTON PENITENTIARY.

it is expected
that the entire
ecquipment  of
machinery for
this new station
will be in opera-
tion before the
close of the year.

In the large
station adjoining
there has just
been put in a
new condenser
operating verti-
cally and driven
by a small direct
connected verti.
cal engine. This condenser was built under the direc-
tion of Mr. J. J. Wright, the manager. It is of much
heavier construction than most of those we are accus-
tomed to see, the object being to avoid the many
break-downs which have been experienced from the
constant operation of lighter machines. Mr. Wright
is a believer in the wisdom of putting a sufficiency
of cast iron into steam and electrical machinery for use
in the electrical business, to give it the strength neces-
sary to withstand the strain of constant operation.

-~
o o RANByLT2-EATN

The most cconomical point of cut off in an engine,
says the Boston Journal of Commerce, is not that point
that will expand the steam down to the atmospheric
pressure, but is a point between three-tenths and one-
third cut-off. A variation of a slight amount cither side
of this point makes but little difference, and we would
not call an engine with cight pounds terminal under
cighty pounds pressure as overloaded.
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THE LACHINE RAPIDS HYDRAULIC & LAND
COMPANY’S WORKS.

IT is barely a year since we first announced that a
company was being formed, whose object it would be
to b roess the Lachine Rapids to utilize its dormant
power for electric purposes.

Without n visit to the works in question it is im-
possible for anyone to conceive an idea of the magnitude
of the undertaking and the amount of work alrcady
accomplished.

It was only at the end of August, 1895, that permis-
sion was asked to construct the dams,
which permission was granted to Mr.
Melea Walbank and Thomas Pringle,
the former a civil and the latter a me-
chanical engineer, both of Montreal
Alter this permission was obtained from

and tail races and the construction of stone and crib
dams was awarded to Messrs, Wm. Davis & Sons, of
Ottawa, and the work actually got under way late last
fall.

The directors immediately set about trying to dispose
of their power, and having offered it at what they
considered n reasonable figure to several large cor-
porations, who declined to negotiate until the com-
pletion of the works in question, perhaps thinking that
when completed so large a power would only be in the
market for the very wealthy corporations, they made no

the Dominion Government it was neces-

sary to form a company for putting the
same into exccution, which took consid-
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crable time.  Plans and specifications were
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prepared, estimates were made and ten-
ders asked for carrying out the work.
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The intention of the company was to

develop water power and sell it to existing
corporations and deliver it to them upon
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the jack shaft of the company’s power
house at the rapids.  On this understand-
ing a company, with a capital of onc mil-
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offer, doubtless figuring that ** Posscssion is nine points
of the law,” and that a company without rights or
franchises would have small chance of disposing of
their power, and they waited for a bargain,

The directors of the Lachine Rapids Hydraulic &
Land Company knew the value of their power, they had

AN

Mg. G. B. BURLAND, President.

faith in their undertaking, at least the promoters had,
and at a mecting of the sharcholders, held some time
later, it was decided, that it the opinions of the com-
pany’s engincers could be corroborated by outside
experts, the necessary money would be forthcoming to
convert the power into eclectricity, and scll it wholesale
and retail directly to the customers themscives.
Messrs. Walter Shanley and T. C. Keefer, two of our best
known engineers, were consulted, and after hearing the
explanations of the company’s engineers on the question
of trazil or anchor ice, back water, examining the plans
and specifications of the works, their report more than

MRr. T. PrixcLE, Vice-President and Engincer.

endorsed the statemeant alrcady given, and it was
therefore decided to increase the capital of the company
to two million dollars, and to award contracts for
electrical machinery.

The next question considered was the ingress into
the city, and here the company met with considerable
opposition, but having quictly secured the controlling
interest in the stock of the Citizens’ Light & Power
Company, Ltd., whose works are situated at Cote St.
Paul, a company having a notarial agreement with the
city of Montreal for the ecrection of poles in all its
streets, having contracts for street lighting for long
terms of years with the towns of St. Henry, St. Cune-

gonde, Westmount and St. Louis de Mile Ead, and the
lighting of the Montreal Harbor, nlso various contracts
for private lighting, they seized the opportunity of
obtaining an extraordinary entrance into the city of
Montreal.  Existing corporations did not like this step
on the part of the Lachine Rapids Hydraulic & Land
Company, and as soon as they commenced to avail
themselves of their rights to erect poles, to less than
two companies entered suit to prevent them doing so,
This resulted in the company acquiring the charter of
the Standard Light & Power Company, which was
granted by the Legislature of ti- i rovinee of Quebec,
and which gives, without the city's consent, the

authority to lay underground conduits in the streets of
the city of Montreal. It was however reserved in the
charter for the city to prescribe the manner in which
the streets might be opcned.  But the city treated the
requests of the company with contempt; and on the
company commencing operations, their men were
forcibly restrained and arrested at the request of the
Montreal City Council. The gesults was, that Mr,
Walbank, the vice-president and managing director of
the Standard Light & Power Company, applied to the
superior court for an injunction to restrain the ciy
police from interfering with the men in the carrying ont

Mi. A, PrRINGLE, Sceretary and Engincer.

of their work. The injunction was granted and thie
case argued and won by the company. The city went
to appeal, and judgment in appeal was rendered quite
recently, unanimously maintaining the company’s
charter, and declaring the injunction absolute and
allowing the work to goon. Therefore the Lachine
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Rapids Hydraulic & Land Company with its associated
companies have now pole rights and underground
rights throughout the whole city.

DESCRIPTION OF THE WORKS.

The plan of the works on a very small scale is shown,
which gives the head race and wing dam, guard pier,
tail race and main dam with power houses on it, and
the land acquired for the future model high class
suburb that the company propose to erect.

The proposed head race is one thousand feet wide at
the main dam and is  Yout four thousand feet long, and
will have an average depth of water of thirteen feet.
The bottom of the tail race will be some nine or ten
fect lower than the bottom of the head race, and will be
some twelve or fifteen hundred feet wide, allowing
ample capacity for the carrying away of the water
discharged from the wheels, The main dam is con-
structed of cut stone, about four feet wide and about
fifty fcet long, set to quarter inch joints and grouted in
cement filled in with concrete between the stones.
These stone piers rest upon concrete foundations which
start at the wheel pit level and finish at the top of the
flume bottom. There are two vertical sliding gates in
cach flume and system of stop logs at the lower end

MR. ALEX. FRASER, Director.

with a steel frame and iron rods secured to the bottom
of the flumes, so that the weight of the water will have
a tendency to assist in holding the stop logs in position.
In front of these is an iron rack especially made to
keep off all debris from the wheels. The wheels them-
selves are *“‘Victor” make and have been tested at
Holyoke and given over eighty per cent cfficiency.
The wheels are vertical and governed by an improved
governor which will control the speed within 29/ trom
no load to full lond. The wheels will be coupled by
bevel core gears to a horizontal shaft, six in series, and
at the extremity of the shaft will be a 750 K.W.
generator which is being made in Schenectady for the
Canadian General Electric Company. The speed of
these machines will be 175 revolutions, generating a
current of 4400 volts. They will be the most modern
three-phase machines and built to be easify moved for
repairs.

The increase of temperature after a continuous run of
twenty-four hours at rated speed must not exceed
forty degrees centigrade above the t:mperature of the
air at five fect distance from the shaft. The inherent
regulation of the dynamo shaft shall be set with the
drop of potential betwenn 107 at rated load, and the
non-inductive load shall not exceed 677, The dynamos

are to operate regularly and parallel, having common
bus bars. And in so operating, cach dynamo must
carry its portion of the total load. The insulation is
to withstand successfully a potential ten times as great
as that for which it is designed, and the armature to be
tested for twenty thousand volts,

As already stated, the wheels shall be connected six
to each machine, there being twelve machines, there

will be in all seventy-two wheels. The power house
will consist of a building about one thousand feet long
with three centre portions divided off so as to form the
dynamo house starting from the shore.

There will be on each line of shaft six wheels and a
generator; then a generator and six wheels; then
again six wheels and a generator and a generator and
six wheels ; then six wheels and a generator; then a
generator and six wheels. This doubled will complete
the clectrical lay-out. The bumilding is of steel con-
struction, the dynamo portions being Laprairie pressed
brick. The foundations and flooring of the dynamo
houses arc of concrete and steel beams, and the turbine
sheds of steel work with three inch plank covered with
corrugated iron.

A traveller, capable of carrying twenty-five tons with

Mg. E. K. GREBNE, Director.

thirty-nine feet span, will travel the full length of the
dynamo house and turbine sheds moving any machinery
that may be required and at the same time placed so as
to lower or raise the head gates. The switch-boards
will be of the latest type. The pole line starting from
the power house is constructed of lattice steel poles and
calculated to stand a wind pressure of six thousand
pounds. Itis fitted up with 6x 6 cross-arms, made of
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British Columbin fir with double petticoated porcelain
insulators, and currying No. o wires as far as the
Lachine Canal, near the Curran bridge, when it will
pass underground until it enters 1he sub-station located
at the intersection of Seminary and McCord streets.
‘The current will from this point be distributed through-
out the city in underground conduits, which are being
constructed by the Standard Light & Power Company.

MR. W. P. Davis, Senior Member of the Firm of
Wm. Davis & Sons, Contractors.

The names of the officers of the company and of the
engineers and contractors of the works, are as
follows :—

G. B. Burland, Montreal, President.

Thomas Pringle, Montreal, Vice-President.

W. McLea Walbank, B.A. Sc., Montreal, Managing
Managing Director.

Alexander Pringle, Secretary Pro-tem, Montreal,

Alexander Fraser, Ottawa, Director.

E. Kirk Greenc, Montreal, Dicector.

Hugh Graham, Montreal, Director.

Peter Lyall, Montreal, Director.

ZNGINEERS,
T. Pringle & Son and W. McLea Walbank, Montreal.

MRr. W, H. Davis, of \Wm. Davis & Sons.

CONTRACTORS.

For dams and excavation, William Davis & Sons.

For iron work, Dominion Bridge Company.

For wood work, the James Shearer Company, Ltd.

For water wheels and hydraulic machinery, Stilwell-
Bierce & Smith-Vaille Company.

For electrical machinery, the Canadian General
Electric Co.

IPor wire work, the Dominion *WVire Works.

Underground conduits, Natiornal Underground Con-
duit Co., New York.

We are pleased to be able to present to our readers,
accompanying this article, portraits of some of the
above named gentlemen.

EXPANSION OF BOILERS BY HEAT.

A, C. Kirg, in a recent discussion on ** Hard Firing
in Boilers,” gives it as his opinion that the expansion of
the materiul of boilers, and the strains that frequently
cause them to leak are largely due to irregular heating,
and this irregular heating must be greatest in the
largest boilers whose various surfaces are exposed to
very different temperatures, says the Scientific Machin-
ist.  Thus, the temperature of the flues of a Lancashire
boiler being much higher than that of the shell, its
movement must necessarily be greater.  This would be
an argument in favor of boilers of compact form like
those used in ships. It has often been observed that
new boilers, that is to say, boilers having clean inner
and outer surfaces give much better results in steaming
than those that have been in service for months, and
this is used as a reason for decrying the tests of new

. -

MR. Jas. D. Davis, Junior Member of W, Davis & Sons.

boilers_as a standard of duty. Nevertheless the duty
of a new boiler could be kept up till it was worn out if
it were fed with pure water and fired with gas or other
smokeless fuel.  So the results of test should rather be
taken as standards of efliciency to be worked up to.
This is all the more feasible since various methods of
forced combustion render it possible to burn slack,
steam coal, gas coal, patent fuel and anthracite in the
same furnace, and equally without smoke.

The problem of raising steam in a boiler begins witl.
the burning of the fuel, which must be consumed at the
required rate and burned completely so as to keep the
heating surfaces as clean as possible. The heat has to
be communicated to the water wvith the smallest loss on
the way, and the steam has to be used in the least
possible time after production, in order to work with
economy.

Notice of application for the incorporation of the Willson Car-
bide Works of St. Catharines, Limited, has been given. The
object is the manufacture of calcium carbide and any other metal-
lurgical substances, the capital to be $200,000, The incorpora-
tors are: Thomax Leopold Willson, St. Catharines 3 E. A. Neres-
heimer, New York i A. M. Scott, Woodstock ; john Garry, St.
Catharines, and R. G. Cox, St. Catharines. Messrs. Willson,
Neresheimer, chlt and Garry will be the provisional directory.
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Bowen explosions are principally due
Beller Bxrplesions. 10 two causes, viz., defective steam
apparatus and ignorant or careless
engineers and firemen. The extent to which these
causes exist is shown by a tabulated statement of boiler
explosions for the past sixteen years, which was sub-
mitted at the annual convention ot the National Asso”
ciation of Stationary Engineers held recently in Buffalo.
The explosions during this period aggregate 3,586,
involving the loss of 4,508 lives, 6,348 cases of serious
injury, and damage to property in 1314 per cent. of the
explosions amounting to $8,188,370. These figures
speak volumes in favor of the better education of the
engineer and the periudical inspection of steam produc-
ing apparatus.

In connection with the revival of- the
Sundar car agitation, the City Council
of Toronto have obtained from prom-
inent legal gentlemen, including Sir Otiver Mowat, Min-
ister of Justice, the opinion that as a condition of sub-
mitting the question of Sunday cars to a vote of the
citizens, the Council have the power to impose such
special conditions upon the company as they may deem
advisable. One would suppose that the most important
consideration, especially from the standpoint of those
who hold that a Sunday service is objectionible, would
be 10 secure a properly regulated and limited service.
It is surprising to observe, however, that the special
condition insisted upon by the anti-Sunday car element
in the Council, is that the company shall be compefled
to grant a three-cent fare on Sunday. It camnot be
doubted that cheap fares are an inducement to the
Citizens 10 use the cars.  That being the case, is it not
highly inconvistent on the part of those who declare
that Sunday street car traffic is demoralizing, (0 compel

Sunday Cars.
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the street railway company to offer the ditizens the
greatest possible inducement to patronize the cars on
Sunday.

A mstixer addition is to be made to
the electrical manufacturing industries
of Canada, by the establishment at
Hamilton of a branch manufactory of the Westinghouse
Electrical Manufacturing Compiny, of Pittsburgh, Pa.
All the arrangements to this end, including the purchase
of the McKechnie factory building, and the granting of
special privileges by the city, have been concluded, and
the works are expected to be in operation carly in the
new vear. The Canadian company will be known as
the Westinghouse Manufacturing Co., Limited, cf
Hamilton. The names of the incorporiators are:-

Messrs. George Westinghouse, Henry Herman West-
inghouse and John Caldwell, all of Pittsburg, manufac-
turers, and the Hon. James M. Gibson and Mr. Archi-
bald E. Malloch, of Hamilton. Messrs. H. H. West-
inghouse, the Hon. James M. Gibson and Archibald E.
Malloch are to be the provisional directors of the com-

pany.

Thae Canadian West-
inghouse Company.

It has been usual in the past for a
great deal of wire-pulling to be done
to secure the position of eagineer in
large public buildings. In consequence it frequently
happened that the man who was best equipped by
knowledge and experience failed to get the position.  In
other words the man with the greatest amount of
«“pull” got the appointment over the heads of men who
were better qualified, but were no good as wire-pullers.
We are pleased to observe that these conditions are not
to be allowed to prevail in connection with the new city
buildings now approaching completion in Toronto. Ay
a recent meeting of the City Council 2 resolution was
hdopted that the stationary engincer to be placed in
charge of the boilers and heating of the buildings be
appointed after a competitive examination. It begins
to appear as if those engincers who aim to sccure
the good positions in the future must rely less upon
their ability to pull wires and more upon their know-
ledge of engineering.

A Fair Method of
Appointment.

Tur company which is utilizing the
power of Niagara Falls on the Ameri-
can side has paid the Ontario govern-
ment the sum of $23,000 per yeur for several yvears past
for an option to the exclusive privilége of utilizing the
water power on the Canadian side also. The term of
this option will expire in two ycars, and the government
are being urged not to renew the arrangement, as
Canadian capitalists are prepared to utilize the power of
the Canadian Fall if the opportunity of doing s0 is given
them. It is improbable that the American company
will tet so valuable a privilege slip through their fingers
unless they should find ample scope for their capital and
ambition in connection with their huge cnterprise on
the American  side. But it they do  forfeit @,
the Ontario government should consider very carcfully
the termis on which such privileges should be graated in
the future. The success which has attended  the
methods employved for the utilization of the power of
the American cataract permils of a more accurate esti-
mate of the possibilities in this direction and conue-
quently of the value which should be placed upon
exclusive rights to the use of the power. There is no

The Power of
Niagara.

doubt whatever that jbefore many years shall have
passed the means will be found of transmitting power
from Niagara to the towns and cities in and adjacent to
the Niagara peninsula. I it is deemed wise to gram
exclusive rights to one company, the period for which
such rights are to be granted should be one of
reasonable limit, and the revenue received by the prov-
ince should be carefully proportioned ta the prospective
vitlue of the privilege.  As a method of disposing of the
privilege to the best advantage the government might
publicly invite bids for the franchise.

Along-Distance L ME scheme for the transmission of
Power Transmisston clectric power by the Keewatin Power
Scheme. Co., from Keewstin to Winnipeg,
which was the subject of comment last year, is not dead
as might be supposed, seeingr that nothing has recently
been heard about it.  On the contrary we learn that the
Power Company have employed o competent electrical
engincer to go thoroughly into the possibilities of the
enterprise and to formulate plans and prepare specifica-
tions upon which tenders for the required plant may be
based. Not only has this been done, but we under-
stand that tenders have actually been submitted by the
Royal, Westinghouse and General Electric Companies,
and their merits are now being considered. It is ru-
mored that the line potential proposed is between 25,000
and 30,000 volts. The distance between the terminals
of the line would be 120 miles. This is one of the most
ambitious power transmission schemes which has yet
assumed tangible form; its further development is
therefore a subject of wide interest.

AT the present moment, the only quali-
fication that a man must have, in order
to apply for a wiring job, is the posses-
sion of a screw driver and hammer, and the cheapest
man gets it. Whenever a town is being lighted, a host
of perfectly irresponsible men settle there and go about
canvassing for installations, which they put in without
any reference to the general wiring plan of the town,
and in many cases, in the most unworkmanlike mananer.
The consequence is, as has been already pointed out in
these columns with reference to 2 particular case, that
no coherent scheme is possible, and that in two adjacent
houses lamps will be subjected to pressures differing at
any moment, by so much as three volts.  In one large
hotel in a small provincial town, a test shewed that
Lamps in two adjacent rooms that formed the terminii of
two branches, had six volts difference in their pressures.
This is, itis to be hoped, an unique case, buat it illus-
trates the evils of allowing anyone to do wiring,  An
examining board might be formed, including represcnta-
tives from the Fire Underwriters, the "Canadian Elec-
trical Association, the larger manufacturing companies,
and from some of the larger operating companics, who
would examine candidates as to their knowledye of
wiring rules and methods, their knowledge of practical
clectridity, and their acquaintance with central station
cconomics.  Certificates would follow of two or three
clasaes, shewing that the oxaminee had been found
competent by reading or experience to (a1) entirely man-
age a central station plant, both alternating and direct
current, steam or water power, both the plant and the
business ; (b) merely look after the electrical machin-
cry, as dynamo tender and clectrician, to effect repairs
and makc exten.ions; {¢) do the wiring in houses or

Qualification ot
Wiremen.
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streets. B would include C. It is not to be expected
that this proposal would immediately find acceptance.
Ol timers, who *‘know it all” already, would treat it
with contempt, but there are many companies who
would gladly avail themselves of the assurance afforded
by such a certificate of the competence of their em-
ployces, and who would even hold out higher pay
inducemients to their staff, in order that they might
qualify themselves for it. At first, of course, it would
be no proof of incompetence if & man did not hold such
a document, but it would always be strong argument in
his favorif he did. A board of examiners could be
selected, the personnel of which had such unquestioned
standing in the clectrical protession that their endorsa-
tion would carry weight and disarm criticism. We
shall be glad to have expressions of opinion on this
matter from central station men.

Woe are convinced that the general level of electrical
knowledge would be raised by the inauguration of such
an innovation. There would, in course of time be an
cmulation among the younger and more ambitious
members of the profession, which would lead to more
carcful and thorough study, and a rapid dissemination
of knowledge that could not be other than beneficial
both to those who operate power houses and those who
draw dividends from them. The opinion that now
scems to obtain, that competent knowledge of electricity
is to be acquired by ‘‘induction” so to speak—-that a
man who works around dynamos and lamps for a
couple of years is a thoroughly well posted ‘‘clec-
trician,” would become less strong in proportion as
study became more general; for of no science is the
saymyg more true that " the more a man studies the less
he knows."”

Tue specifications for the plumbing
Winag Speaifications. work for the new municipal buildings

in Toronto, have given rise to very
unfavorable criticism at the hands of some prominent
manutacturers of heating and sanitary apparatus, and
we should hike to suggest that the electrical manufac-
turing industry has an equal cause for complaint, and
on sumilar grounds. The plumbers’ complaint is that
the specifications, instead of calling for apparatus of
‘“any ** make, but imposing a certain particular make
as a standard of excellence, seem to impose as a condi-
tion that none but one particular ma.  shall be supplied,
thus imposing hmntations that practically withdraw the
matter from open ca petition.  In the clectrical work
also- which, by the way, in the interests of the public,
we should like to know was being planned by an elec-
rical specialist, certain particular conduits have been
named wn the specifications to the exclusion of others,
cqually excelleat.  Why should this be sa?  Specifica-
tions should, no doubt, be so drawn up as that none but
suitable machinery and apparatus could be tendered for
thercon, but it scems to be hardly in the public interests
to expressly favor one class of manufacture at the ex-
pense of others, when the boaa fides of all manufactur-
ers can be insured by specifying appropriate tests.  And
one other matter we would draw attention to—why
include clectrical wiring with the plumbing and heating
work? \What obvious conncction is there between a
plumber and an incandescent wireman 2?2 Would it not
have been as well to make a separate contract for this
work ?

Status of the Elec- GOOD engincering is the great want of
trical Engineer io the day in clectrical matters, and if
Canada. works that are distinctly electrical
enterprises are carried on by members of other engin-
eering specialties, it is not because there are no elec-
trical engineers in Canada.  McGill College turns out
electrical specialists who are sought for to fill the most
responsible positions in the United States; the School
of Practical Science in Toronto gives a most admirable
technical training ; and there are electrical courses in
Kingston R. M. C., the Toronto Technical School, and
other institutions ; and yet it is doubtful whether the
clectrical profession has even a status in Canada. The
cngineering of electric lighting plants, power transmis-
sions, and railways, is placed in the bands of architects,
sanitary engincers, provincial land surveyors—anybody
but clectrical engincers, and the results are just what
might be expected.  Architects and civil engineers re-
quire all their time to keep themselves postéd in their
own business ; and it is not to be expected that they
can keep themsclves up to the times in elestrical
matters where improvement is so rapid along many
differing lines, and where the text book knowledge of
ten years ago is left behind in the dark ages. Special
training is neccessary in order to qualify anyone to
follow along the march of electrical progress, without
falling far to the rear; and it is incvitable that special-
ists in other branches, even highly educated civil
engincers, will merely voice the ideas of some particular
clectrical manufacturing company, to which they have
referred for technical assistance.

PERSONAL.

Thic employces of the Great North-Western Telegraph Co. pre-
sented Mr. W Do Toye with a marble clock on the occasion of
hix recent marriage.

Mr. Wm. A Sweet has resigred his position with the Hamilton,
Grimnby & Beamsville Electric Railway to accept the position of
chief engincer of the Hamilton Radial Electric Railway.

Ar. Robt. A. Ross, who was for some years chicf electrical
engneer with the Royal Electne Co., and previously occupied a
simalar posiion wath the Canadian General Electne Co. has com-
menced busiess in Montreal as a consulting mechanical and elec-
trical cagincer.

Mr. G. F. Cummings, an cminent clectrician, was recently in
Toronto in the interests of the Conduit Electrical Company, of
Dectroit, who arc considering the question of opening a branch
in this city.  Mr. Cummings is well known in Toronto, being at
one time n charge of the engmncering department of the Edison
Electric Light Works.,

Afr. D. H. Keeley, Superintendent of Government Telegraphs,
has returned from ain inspection tiip in the cast, after an absence
of two months. Taking the government cable steamer Newfield,
he repaired the cables between the Magdalen Islands and Cape
North, and between St. Paul’s Island and Cape North, also the
Ray of Fundy cable to Whitehead Island.

We learn that the statement we published 1n our last issue that
Mr. C. F. Mcdbury had accepted a position with the Western
Electric Co., of Chicago, isincorrect.  Mr. Mcdbury isat present
acung as cansulting engineer 10 Mr. Horace Beemer, promoter
of the Quebec Electric Railway Co.,, and 10 the pro-
moters of clectrical eaterprises in other parts of Canada. The
wizh of lis numerous friends ix that he may find sufficient em-
ployment for ns talents to warant himin again taking up his
residence in Canada.

By a special car of the Winnipeg clectric street milway, twenty-
four Indian children from the Brandon Industdial Institute were
recemly conveyed to the power house, where Mr. Gleawright,
superintendent of the railway, explained 10 them the operation of
the machinery. The children are said 10 have evinced great
interest in their visit.
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BY THE WAY.

As an illustration of the power-consuming qualities
of a modern pulp mill, it may be mentioned that the
mill at Grande Mere, Quebee, requires for its operation
6,000 horse power, or an amount equal to that at
present consumed by all the industries of Hamilton.
What a big coal pile would be required to keep the
machinery of this mill in operation, if it were not located

in a country of magnificent water powers.
X X X X

I NoTICED in passing the Toronto Industrial Exhibition
Grounds the other day, that the rails used for the oper-
ation of the pioncer electric railway on the Van Depule
system, by means of which ten years ago visitors were
carried from Strachan Avenue to the Fair grounds, are
still in position. Are they being kept on exhibition as
one of the curiosities of the Fair? If not, the wonder is
that the management has not before this converted them

into cash at the price of old iron. .
X X X X

1 aM told that the British Columbia mining boom has
already proved to be a good thing for the Canadian
telegraph companies, whose western business has ex-
panded considerably since the gold fever set in. It is
to be regretted that owing to the lack of railway com-
munication, our castern manufacturers and supply
houses, do not secure for their goods the British Colum-
bia market, which of right should be theirs, and which
if open to them would greatly stimulate business in

eastern Canada.
X X X %

PeTROLIA, the headquarters of the Canadian petroleum
industry, is now lighted by electricity. Naturally
enough the sharcholders in the oil companies opposed
the introduction of the modern illuminant, no doubt on
the ground that to do otherwise would be tacidly to
admit that coal oil lighting is an out-of-date method.
The battle between these interested champions of old-
timne methods and the progressive clement of the com-
munity was waged for many months, betore victory for
progress was achieved. Following close on the
adoption of modern lighting the town has sct about the
construction of an extensive and costly water works
system, and scems to be determined to be in every
respect a thoroughly up-to-date community.

X X X %

AN acquaintance of mine, a competent electrician, who
has been endeavoring to secure a situation as superin-
tendent of a lighting station, writes me in the following
vigorous fashion: ‘‘I am entirely disgusted with the
electrical business. Central station owners want a first-
class man to work for nothing. They expect all the
best requirements for about 33 to 4o dollars per month.
In fact they want a ‘fireman and electrician.”  Any-
thing that can usc the coal shovel is good enough torun
a central station, and as to wiring, so long as a man
can get up a pole that is all that is required. The
ability to shovel coal, climb a pole, put a pair of carbons
in an arc lamp and sling oil around the power housc are
the essential requisites.” 1 fear that there is more truth
than poctry in the above complaint.  Mcn buy expen-
sive machinery and put it in charge of ignorant,
careless attendants, because their services can be had
for less moncy than would be required to pay competent
men.  The apparent saving in salary, is the point on
which their attention 1s fixed ; with such men frequent
break-downs, unnccessary wear and tear of machinery,
incfficiency of production, waste of supplics, and the

hundred and one leaks, pass unnoticed. A little careful
enquiry in these dircctions would show that the losses
arising throughout the year from these causes would
suffice to pay many times over the additional sum
necessary to sccure the services of a thoroughly com-
petent superintendent. My friend’s letter reveals 1
belicve one of the principal reasons why many electric
lighting plants do not pay, and the sooner the owners
of such plants come to recognize that profits are con-
tingent upon good management, the sooner will the
clectric lighting business take a step upward, and rank
with other enterprises trom which satisfactory profits
are derived.
X X X X

I am reminded by a conversation | had with a citizen
of Dundas the other day, that it is an unwise policy on
the part of holders of public franchises not to cultivate in
every possible way the good will of the citizens ot the
municipalities upon which they must largely depend for
support. This man, who claimed to voice the senti-
ments of the community, complained very strongly of
the attitude of the management of the Hamilton and
Dundas Railway Company towards the town of Dundas.
He claimed that the Company had no intention of trans-
forming the road into an clectric road, but were trying
to put the town in the position of being compelled to
contribute by way of bonus to the funds of the Company
a sum of about $2500 per year for all time, He com-
plained of the action of the Company in making a
charge of 10 cents for small parcels which passengers
could carry on their knees, and for which tormerly no
charge was made, and said that the lack of considera-
tion in such particulars had given rise to a feeling of
antagonism on the part of the citizens towards the rail-
way Company, as a result uf which an effort would
probably be made to induce the Hamilton Street Rail-
way Company to extend their lines to Dundas by way
of the main street of the town, over which and one or
two other streets the Hamilton and Dundas Company
does not control the right of way. There is no doubt
that if a trolley line were in operation between Hamilton
and Dundas, it would at once capture the traffic and
render the present steam road a valueless piece of pro-
perty. As to whether the compliints preferred against
the present Company are well founded, I have no means
of knowing,but it is at fcast unfortunate for the Company
that citizens of the town should feel themselves called
upon to give public expression to opinions which must
tend to deprive it of the good wishes and cordial support
of the community. In this connection 1 may mention
that the Company are at present putting down new rails,
and it is said to be their intention to put on some newcars

Ancw designin steam engines has been patented in Canada,
United States and Europe, by Clevcland and Peterson, of Brandon,
Man. Onc engine on this pattern has been built at Ritchic’s
machine works, Hamilton.

The Town of Chatham, Ont., is considering the question of in-
stalling an clectric light plant, to be controlled by the town, and
has sccured the following statistics relative to the cost of opera-

Jting similar plants in other towns.  Chatham, 65 lamps, all night,

233 cents cach per lamp; Brantford, 35 lights, all night, 23
cents = Cobourg, 23 lights till midaight, 21 cents; Port Hope,
33 lamps till midnight, 335 cents; Peterboro, 25 cents per light all
night 3 Ingersoll, 36 lights till midaight, 20 cents ; Woodstock,
70 lights (il midnight, 19 cents 3 Belleville, 61 lightx, all night, 23
cents; Galt, 50 lumps, 22 cents till midnight ; Hamilton, 369
lights, all night, 25 ceats: Guelph, go lights, all night, 244
cents 3 Owen Sound, 30 lamps, all night, 30 cents; London, 300
lamps, all night, 23 cents.
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COSTS OF MANUFACTURE.

v H. W, Nksson,

SOMERODY has «ud that the mountan travailed and groancd
and brought forth a mouse.  This might be aaid of the superfluous
energy expended m finding the costs of manufacture. Reams of
paper and mynads of figures are collected, collated, and the
result is one little most uareliable observation of the actual cost.
The nearest actual knowledge of the amount spent inmanufacture
is gained from the balance sheet, but this cannot be called the
absolute truth on account of the use of unreliable data in the
widu dion of the invenmtory of goods in stock, and in a state of
partial completion.  The uncertamty of the mventory valuation
will nesertheless figure as a small percentage of error on the
balance sheet, provided the finished stock from year to year is
Kept at an uniform amount and valued at an arbitrary figure,
providing the saune figure is used for each inventory, and that the
quantity of the partially finished product is kept small.  If such
provisos are practicable, the result obtained in any case is avery
unsitisfactory one, it simply shows the totad profitor loss, iwe.:—the
cost on the whole manufucture.  Very few companies, however,
limit themsehves 1o one uniform article of manufacture—thus their
balance sheet, although perhaps showing a profit, does not show
whether the profit over the cost of one article is being absorbed
by the loss on anotlier.  To overcome this, it Cost Department is
instituted and a multiplicity of shop orders is issued.  The shop
orders are supposed 1o furnish the correct abservations, and the
Cost Department to collect and collate them.  The department
without doubt works hard and conscientiously and probably con.
siders that it obtains the actual figures of cost. To see the
fallacy of this one has only to follow the shop orders closely on
their passage to sec what a snow-hall like amount of crror they
are accumulating.  To explain by an example :—Supposing that
a 50 kilowatt dynamo, direet current, ix to be built ; Shop Order
No. 100 isissued on the factory for the machine and all material
and Iabour eapended on it is to be charged 1o order No. 100, and
all returns to be credited of course.

The dynamo consists cssentially of a bed-plate, two pillow-
blocks, armature with shafi, commutator :und brush-carriage,
pole-picces and field-coils.  The bed-plate and pillow-blocks are
received in the rough from the foundry, and are charged cor-
rectly apzainst the shop order, from the foundry bill prices the
labour handling them to the mechanics however goes against
factory expense, ete: the labor planing, borng, dalling, is changed
correctly ; then bolts being necessary, are ordered from the store.

"P\WETD.
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MY ol touch preces ot th

swn on feundry W~

ordered for the bearings 3 only part is used, the rest remains in
the melting-pot, and ixused on another order,

Take the armature and its accessories : — The laborer's
work for handling is charged to  the general dumping order,
viz: Factory Expense, or worse still, the laborers make out time
tickets on which they guess the apportionment of the time
they have spent on  different shop orders, to them meaning-
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less numbers.  The armature winder commences work  with
a full or possibly a superfluous equipment of material, which
is charged up correctly s bis foreman ix perhaps obliged to
take him off this job temporarily (a frequent necessity in shops) to
rush through another armature, the manis on picce-work and
needs material in a hurry, uses some of that supplied on the first
arder and fails to report the matter.
The first order thercby becomes
charged at completion with a super-
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onc not charged sufficiently. To
cnumcerate more crrors of observa.
tion would make this article too long
and tedious; practical men  will
recall dozens and dozens of in-
stances to illustrate the point.  The
angument does not hold good that
these and similar faults show up bad
foremen. Tofollow up all thedetails
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of all the shop orders in work,

Cumrasg e,

closely and =xccurately, would re-

.?\Ll.ow Bloews .

quire a force of clerks in the fac-
tory, and it cannot be expected that
forcmen and workmen alone, who
arc not trained to clerical work, can
follow or grasp the importance of
the matter.

The sugrestion occurs, why not
take onc individual picce of work
of each kind and bave a clesk
familiar with shop work follow it
througgh from start to finish?  Very

good; but thiy is only onc obser-

Rmrcean Wanlk |

that diffesrent bolts are better, which aic thereupon subatituled,
and the discandad anes are fonzotten (a common crror amony the
best of foremen) and remain with the cddments on the mechanies
bench. Shop Onder No. 100 is thereby av~rehanged.  later on
posibly the discarded bolts apply on another job aad shop order,
and arc not changed.  Thea again 23 the. of Babbitt's metal is
nam on the shop onder; the superintending engincer decides

vation and is liable to variation, and
what is wanted is an average taken
over alarge number of picces of one panticular kind or size.
This brings the matter back to the old shop orders which have
been shown to be uncertain and unreliable, and which also demand
a large amount of clerical labor continually.

A mcthod of approximations is in force in one of the large
American shops, which has all the appearance of being a good
one both mathematically and practically, as will now be shown,
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It may be wentioned at once that the working out of such a
scheme must be lef entirely in the hands of the Works Manager,
and must not be left in the hands of clerks, as they generally
lack the judgment necessary inthis regard, or even to account-
ants, however capable they may be as accountants.  The latter
from the nature of thelr training are wedded to exact balances,
and would shudder at an approximaiion.

To start with, and to stick te the example shown above : the
factory is engaged in building direct current dynamos and motors,
and the cost of manufactwiing is required.  Lists of the con-
stituent parts of the different sizes of machine, classified under
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the headings of their essential parts must first be prepared (see
Plate I and Plate ). The weights in the rough on Plate 1 must
be taken from the best average that can be obtamed from Plate
Il. It should be the duty of the receiving clerk to keep Plate 1
(which is a first-class birds-cye view for the manager, over the
foundry weights) posted up to date.

The drawings and engineers’ data will give the theoretical
quantities of other material, and & few careful observations of the
amounts actually used must be made under the personal super-
vision of the Works Manager. Space will not permit & more
claborate illustration of these details,

The 1abor is the next thing to consider ; there is the labor which
is strictly productive, and there is that which is so oftea dumped
into a general expense account.  In the first, if the whole shop is
on picce work, findingg the cost is more or less of a simple matter
if otherwisc, reliable figures must be obtained from an average over
many obscrvations. Taking the Iater case, it is advisable to
commence with, to get one good observation on several different
sizes of the same type, and plot them on cross-section paper as
shown in Plate 111, This gives 2 good basis on which to approxi.
mate the timsc taken on intermcdiate sizes, viz 3 by simply follow-
ing the horizontal lines to the curve A.B., and reading on the
perpendicular lines the number of hours ax shown.  Expericnce
has proven that an approximation such as thisisnot merely guess.
work, but differs very slightly (a fraction of a percentage) from
the afterwards ascertained actual facts.  Theoretically the curved
line A.B. should be the dotied straight line A.B., but there are
prctical considerations which prevent it. This curve is only a
preliminary one, and fresh obscrvations must be made from time
10 lime to check it, and to demonstrate the fact of its deviation
{rom the dotted line A.B., beiny due 1o good practical reasons.

Next comes the labor whichis s0 often confounded with expense.
For instance, handling, plinting, extra chippiags on castngs,
helpers 1o operatives, ctc. There scamns 0 be no legimate
ceason for not clasaing thisin with the productive labors ity a
jrbor cost on the machine, and can be accounied for directly.
This lIabor can be approximated in the saine manacer as the purely
productive lIabor ax shown by Plate 111, It is, however. a some-

what more variable quantity, and requires the average of several
very close observations on the extreme, and two or three inter-
mediate sizes before plottingr the curve.  Works Managers will at
once see the strenpth of this caution, recognizing as they do,
that this class of labor is one of the “little foxes ™ which play
such siad havoce with the cost of production.

Finally the general expense of the factory is to be accounted
for. In the Factory General Expense account care must be taken
to BXCLUDE all expenses of the selling offices, advertising, and
freight on finished product, in short all expenses outside the
factory gates.  Clearly understanding this, the method of appor-
tioning to material and labor as above, the true proportion of
faclory greneral expense ix very simple. It is understood, of
course, that under the heading of material is included freight,
cartage, duty and other dues; under Jabor is included all opera-
tives, and their helpers® pay, laborers hindling the eaw material
or product in any form ; in brief, the pay of all persons handling
the material inside the factory gates, otherwise than storckeepers.
Factory General Expense includes managers, foremen, clerical
help, storekeepers, expenses of light, heat and power, rent,
insurance and other charges incidental with running the factory.
It is readily scen by this that the factory gencral expense bill is
pracsically a fixed quantity, whereas the Labor bill is o quantity
varying with the busy and slack seasons.  Expense bears to Labor
a definite relation, and on the contrary has no relation to Material.
To explain this wmore fully :—~Factory General Expense is the salary
of the personnel and the incidental running expenses as shown
ibove, and can be lowered to a very slight extent, if to any,
during slack seasons, while on the other hand, the number of pro-
ductive employces has to be increased or decreased according to
the work on hand. "Thus ina busy season the factory jrencral
expense may bear the relation of five dollars expensc to five
dollars of operatives’ wagres, in aslack one the five dollitrs expense
remains fixed, whereas the operatives” wages bill is only one
dollar.

All that is necessary now is to get an exact statement trom the
Accounting Depurtment of the charges to Factory General Expense
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over a definite period, the longer the better, and make a dingram
asin Plate V.

Plate 1V not only demonstrates the fact without figruring that
the Factory General Expense piles up the actual cost of production
considerably higher in slack than in busy seasons, but it gives the
manager a simple and ready-reckoner in figuring aainst a close
call from competing firms and xaves the nerve-racking uncertainty
of adding arbitrary percentages for the safety margins.

The above, although badly cramped from its nccessany con
cisencss, should be a fairly lucid demonstration of a simple and
checap method of ** cost making,” which climinates almost entirely
the personal equation, viz : the arbitrary percentage margins, and
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unsystearatic guessawork allowances so very much in vogue in
many of the most up-to-date companices,

The figgures lierews shown are staetly systematie and scientific,
and st cannot be contended (hat such approxunations arce in any
WAY puesses,

THE STEAM ENGINE.
Ny fons C Govon,

Tuosk of us who have made for vurselves a toy engine Gand 1
am inchned to believe that the number will be found not inconsider-
able), and have watched it doing its whirling revolutions of some
2,000 or 3,000 per minute, might naturally be led to the conclusion
that there was o limit to the velocity with which steam can
travel, or 10 the speed with which it can enter and pass oul of the
cylinder, and its motion be changed or reversed, Such 2 notion
would be, however, erronicous in the extreme, as the speed at
which steam travels on ats way to or from the cylinder of 2 steam
enggine s an uuportant factor o determining the best size of the
seam passages, ports, cte 1t has been found by experiment
that so lomgg as the steam in a pipe is not required to travel at a
higgher rate of speed than 100 fi. par second, or 6,000 fl. per
minute, the loss from friction, cte., in the pipes and passages s
not a serious one, ad the pressure at which it cas be obtained on
the piston s not much reduced from the boiler pressure,  Beyond
this speed, however, scrious loss of pressure takes place, and
hience the importance of having the steam ports so large that the
velocity referred to may not be exceeded.

Those enyincers who have had much expenence m the over-
haulingy of steam engines, are aware that i a large aumber of old
enganes the porls and passagres in the eylinders are very much too
small  lo a case which secently came under the notice of the
writer, the area of the steam port was not more than one-thirticth
of the cylinder aren, and the loss from wire-drawing, poor
cacuum, C1C., Wis i consequence very considerable, although the
piston speed was not a high one.

When the steam ports and passages of an engine are too
crippled, there is, in addition 10 the Joss from wire-drawing, ctc.,
afurther loss of power from the increased resistance to the exit of
the steam from the cyvlinder, causing what is known as **back-
pressure.”

fn condensing engmes, cven though there may be a plentiful
supply of cold water and good “vacoum ™ in the cyvlinder, »hen
the eahaust passages are tortuous, and contracted, an exceeding-
Iv poor effect of the sacuum will be obtained in the eylinder.

Perhaps, as good an illusteation of this as could be obtamed 1s
shown in the diagrams (Figs, ©and 2) taken from a condensing

caguie a tew months apne. The cagine was furnished with a cat-
off valve, by means of which the steam cauld be cut off at any
destred portion of the atroke. Tn Fig. 1, 1t will be observed, the
steam is admitted durdng about nine-tenths of e piston’s stroke,
and when released, escapes with such difficulty through the con-
tracted exhaust passyzes, that the back-pressure exceeds that of
the atmosphere dunny thieestenths of the retumn stroke, and, at
the termunaton of the stroke, when “hie full effect of the vacuum is
usually obtamed inthe evlinder, there is an absolute back-pressure
of something like 6lbs.  that is 10 say, to use the common ex-
prossaion, the *vacuam s onlv g the,

Fyr. & was taken trom the same engine and immediately afier
Fige o, when daving a much lighter load, and the steam cut off
about 'yt the stroke.  The quantity of steam to be condensed ix
here so much less that a * vacuum ~ of 13% 1bs, is now shown in
the evlinder, and although the effect of the resincted exhaunst i

still scen at the commencement of the exhaust, a very much
greater effect is obtained from the vacuum throughout the stroke
than under the conditions shown in Fig. 1. “Hence we sce, that
besides the loss of pressure in admission when the ports and pass-
ages are too small, an even greater loss is experienced from the
back-pressure, resulting from the resistance to the egress of the
steam,

Many rules have been given for determining the size of steam
ports, ele,, but none can be considered as other than empirical
which does not take into account the fact above mentioned, viz.,
that the velocity of the steam in following 2 piston should not in
the passages exceed 190 fl. per second, or 6,000 1, per minute.
Bearimg this in mind, we shall see that the area of the steam poits
should have the same ratio to the aren of the cylinder that the
pston speed an feet per minute has to reach 6,000, from which we
easily deduce a rule, thus
Area of c)iil'd_fi' .lifl-‘lrl‘.‘ﬁ“‘ in feet per winute

6,000

A rule in very general use amongst engineers and to be found
m most engmeerng pocket-books, is to make the area of steam
port equal to ;16th the area of the cylinders.  Let us see how
this corresponds with the rule we have just found, Take for ex-
ample, say, an engine having 5 feet stroke running 50 revolutions
per minute: that is to say, with a piston speed of 500 feet per
minute. By our rule we have,

Area of port =

Area of Cylinderx so0 _ Area of Cylinder

fooo % TR
so that we see for 500 fi. piston speed, the common rule for make-
ing the steam ports equal to 1/16th the cylinder area would give
too small a passage, the port requirings to be not less than 1f12th
the cylinder area, in order not to lose pressure and power from
the entening steam having too ugh avelocity.  If the piston speed
were only goo ft. the port might be made only 1f15th area of
cylinder, because

Area of port=

Atrca of Cylinder x 400 ft. per minute _ Area of Cylinder
6,000 = s
aud >0 on if the piston speed were still further reduced 3 the com-
mon rule would give a latger steam port than is necessary. In
order to avoid the great loss experienced by restriction of the
cxhaust, as shown in the above diagrams, it is customary to make
the exhanst ports about half as Iarge again as the steam ports, so
that the egress may be as free as possible, and the back-pressure
on the piston reduced to a minimum,

There bemg then so much advamage in having large passages
to and from our cylindcrs, the consideration naturally arises as to
what conditions determine the limits in the opposite direction, or
can we really make the steam passages and steam ports too
large? It is well known that 100 much * clearance ™ space at the
ends of the cylinder mieans loss of steam at each stroke of the
piston, and in the same way an excessive capacity of steam porg
or passage would mean waste, through more steam having to be
thrown away in exhausting than is really necessary. A further
consideration respecting the disadvantage of having too great
width of area of ports is found in the cooling influence of the
exhaust steam, the temperature of which, at or below the atmos-
pheric pressure, is very much lower than that of the fresh steam
atits entrance to the cylinder.  The passage of the exhaust steam
through the ports as the high-pressure steam has to pass through,
abstracts a considerable amount of heat from every part of the
metal with which it comes iz contact, and this heat has to be
supphied agam by the entering steam at cach stroke.  The ques-
tion, therefore, of having the steam ports of an engine a proper
size, neither 100 small, 50 as 10 cause loss by wire-drawing, back-
pressure, etc., nor too large, so as 1o give rise to loss from cool-
iny, ctc., it will be seen is one which has a material influence on
economeal working.  The rule hiere gnen s a practical one of
longr personal experiecnce and one which the writer can
recommend.

The steam ports in Corliss engines are, in usual practice,
1/12th, and cxhaust ports '§th of the piston arca. The piston
specds, of course, govern the application of those rules in nearly
cvery instance.

MoNTREAL, QU E., 12th Oct., 1896,

The Spokane and British Columbia Telephone and Telegraph
Co. proposc constructing an internatioual telephone line between
Washington and Rritish Columbia. Armangements have been
made for connection at Spokanc with the Inland Telephone Com.
pany, and on the British Columbia side with the Vernon and Nel-
son Telephone Company’s system.
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CANNADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Notx.~=Secretaries of Associations are requested to forward matter for public
cation in this Dejurtment not later than the asth of each month

‘TORONTO NO, 1.

Toronto No. 1 held their regular fortnightly meeting
in Engineer's Hall, 61 Victoria street, on Wednesday
evening, 21st ultimo, at which one candidate was initi-
ated.  After the regular routine of business, Bro. Cross
gave an interesting ¢* chalk talk »” on figures, and was
presented with a hearty vote of thanks.

The Library Committee reported that the first of a
series of book cases was on view in the library room,
and that upwards of 100 volumes were already on the
shelves. They wish to thank those who have been kind
enough to donate to this work, and to state that they
would be pleased to hear from the manufacturers or
others who feel inclined to assist this branch of the As-
sociation’s good work.

The Banquet Committee reported that they had made
arrangements for the tenth annual banquet, to be held
at the Palmer House on November 25th (Thanksgiving
Eve). This hotel is centrally located, at the corner of
King and York streets, and the dining hall has facilities
for accommodating 300 guests. The secretary of the
committee hereby extends a hearty invitation to all
members of the C. A. S. E., and hopes that in case
written invitations are not received all officers and mem-
bers will consider the above invitation sufficient.

G. C. Mooring, Sec. of Com.
15 Charlotte street.

QUESTIONS AND ANSWERS.

A. B. C., Ontario, writes: ‘‘Please give the horse
power or friction load of 1 100 horse power high speed
engine belted direct to a slow speed alternator of 1000
lamps capacity ; also the horse power required to charge
two miles of primary line (without any lamp on) and
transformers of 1000 lamps capacity.”

Axswer.—Itis impossible to give quantitative answers
to your questions. The friction load of an engine
belted to a generator, depends on many very wvariable
quantities, such as condition of bearings, state of belt,
make of engine and generator, etc. About ten horse
power, however, should not be exceeded, on running
everything empty in your size of plant. Your second
question is even more impossible than the first. By the
expression ‘‘charge” when you ask the horse power
required to *‘charge” 2 miles of line and tranformers,
we think you mean, thatif a primary line two miles
long has transformer primaries connected up to a
capacity of io0o lights, and the secondaries are left
open; then how much current will the ammeter indicate?
In other terms, you want to know the magnetizing
current of transformers to a capacity of 1000 lamps.
There is no rule for this; the magnetizing current
depends, in amount, on the design of the transformer,
the materials of which it is constructed, its capacity ;
a large transformer will generally require a smaller
magnetizing current, in proportion, than will a smaller
one of the same make ; and you will find that trans-
tormers of to-day, which embody the principles of design
and construction which have been arrived at by careful
scientific investigation, will prove considerably more
economical on this point than are those which were

made a few yecars ago, before transformers had received
the study which has been devoted to them during the
past two or three years. You will also find that the
general idea that a transformer is the easiest thing in
the world to make, is erroncous. We are sorry that
our answers are necessarily so very indefinite, but the
questions themselves do not admit of anything more so.
The manufacturers of your transformers have probably
made observations of the magnetizing current, and
might give you information.

ELECTRICAL DEVELOPMENT IN EUROPE.

L'IxpusTrik Electrique publishes the following figures
in regard to electrical development in Europe: There
are 560 miles of electric roads in Europe, which is an
increase of 125 miles in one year. The number of elec-
tric cars has increased from 1236 to 1747 in the same

time. Germany has 250 miles of electric roads and
857 motor cars.  France has 82 miles and 225 motor
cars. Great Britain has 65 miles, with 108 cars, and

Austria-Hungary has 45 miles, with 157 cars.  Next
comes Switzerland, Italy, Spain and Belgium, in the
order given, while Russia has but one electric railroad,
with 6 miles of track and 32 motor cars, and Portugal
ends the list with 178 miles. Of the 111 European
lines g1 are overhead trolleys, of which there were 35
in Germany, 12 in Switzerland, 10in France, and 7 each
in England and Italy, and 6 in Austria-Hungary, ctc.
Of eclectric railroads with underground current there
were but three at the beginning of this year, one each
in England, Germany and Hungary. Nine lines are
provided with an insulated central track, through which
the current is conducted, eight of these railroads being
in Great Britain and one in France. The remaining
cight lines are provided with accumulators. Of these,
four are in France and two in Austria, and one ecach in
England and the Netherlands.

SPARKS.

At the annual meeting of the Nanaimo, B. C., Telephone Com-
pany, held carly in October, the following directors were elected :
Messrs. J. C. Armstrony, O. Plunkety, M. Bray, B, Pimbury and
G. Norris.  Subscquently G. Norris was chosen president ;'j. C.
Armstrong, vice-president ; W, K. Leighton, secretary and collect-
or, and G. E. T. Pittendrigh, manager.

The Royal Electric Company are installing for the Sussex
Water and Electric Company, Sussex, N. 8., one of thicir 4o k. w.
“S.K.C." two phase generators, with 360 16 c.p. lights capacity
in transformers, and are wiring up the town, The Sussex Com-
pany are supplying both arc and incandescent lighting, as well as
motors from the same dynamo and circuits.  Wath the continued
improvement in alternating arc lamps, it is aow quite feasible to
do this. A number of plants are now in operation furnishing arc
and incandescent light, as well as motors from the saume dynama
and circuits 3 excellent results are reported.  The use of motors
makes it possuble to run the plant the full 23 hours with increased
capacity.

The sharcholders of the Merchants” Telzphone: Company, Mou-
treal, held their anuual meeting on the 7th of October, Mr. F.
X. Moisan, the president, in the chair.  The annual report stated
that two hundred and thirty-one new telephones hail been placed
duriag the past year, making a total of over goo now in operation.
The treasurer s report showed a surplus of $19,000. It was decud-
cd to negotiate a further loan of $435,000 to extend operations.
The following gentlemen were elected dircctors : F. X. Moisan,
L. E. Beauchamp, J. E. Beaudoin, A. S. Delisle, G. N. Ducharme,
L. H. Henaulty, M. T. Lefebvre and F. Dagenais. At a subse-
quent mecting of the dircctors, Mr. F. X. Moisan was re-clected
president, Mr. A, S. Hameclin, vice-president and L. E, Beau-
champ, treasurer.
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GAS CYLINDER EXPLOSIONS.

A coveryMENT committee in England has made officia)
inquiry, and found that, of nineteen cases of gas eylinder
explosions in different parts of the world, four were duce
ta carclessness, one from mixed gas or vapor due to im-
proper compressing arrangements, four to bztd cylinders,
three cither to bad cylinders or to an excessive pressure
due to overcharging, one due to ignition from oil, and
one for which no cause could be assigned.  The com-
mittee recommends that in the case of cylinders of com-
pressed gas  that is, oxygen, hydrogen or coal gas
and of lap-welded wrought jron, a greatest working
pressure of 120 atmospheres, or 1,000 pounds to the
square inch, and the stress due to working pressure not
to exceed six and one-half tons to the square inch ;
proof pregsure in hydraulic test, after :mnc:'lling, 22
atmospheres, or 3,300 pounds to the square inch ; per-
manent stretch in hydraulic test not to be more vhan 10
per cent. of the elastic stretch; and one cylinder in fifty
1o be subjected to a statical bending test, and to stand
crushing nearly to flatness between two rounded knife
edies without cracking.  In the case of lap-welded or
seamless steam cylinders, the greatest working pressure
18 fixed by this committee at 120 atmospheres, or 1,800
pounds to the square inch, carbon in steel not to exceed
0.25 per cent., or iron to be less than gg per cent.;

D

tenacity of steel not to be less than 20, nor more chan

33 tons to the square inch.

BOILER SCALE AND STEAM EFFICIENCY.

Discussiang the subject of boilers and feed water
recently, Professor k. B. Crocher made sumie terse
remarks on the subject.  The water uscd in steam
boilers is obtained cither from the regular city water
supply or from some source such as a pond, river, or
well.  Which of these is best to employ depends upon
the circumstances in each particular case, but in almost
cvery instance the question of the purity of the water is
an i'mport:ml matter. Almost any water available for
use in boilers contains from 10 to 100 grams of solid
material per gallon, and since 2 100 horse-power boiler
cvaporates «about 30,000 pounds of water per day of ten
hours, or about Joo tons per month, the accumulation
of thns matenal becomes very considerable, assuming
onlv half of it to be deposited.  Impurities of water are
of two distinet kinds: First, small particles of solid
material mechanically held in suspension, the presence
of which i« perfectly evident to theeye, forming what is
called, n plam language, muddy or dirty water. The
other class of impunities are nuneral substances dissolved
in water, producing little or no change in its appearance
or transparency. lmpurities of the first kind can be
removed by Oltenng, o1 by simply allowing the sus-
pended  particles to settle; but umpurities  actually
dissohved in the water can only be eliminated by some
process of chemical or physical precipitation.  The so-
called ** hard water " is simply water containing com-
pounds of lime, magnesia, cic., in solution, which are
particularly objectionable in water for boilers, since
they are deposited as a scale or incrustation upon the
interior, and seriously interfere with the transmission of
heat through the metal, thereby reducing the efficiency
of the boiler and also introducing a danger that it will
become  excessively heated and  weakened.  These
deposits in boilers s ymetimes reach a thickness of half
an inch or more, and are extremely troublesome and
difficult to prevent or to remove after they have formed.

It is estimated that scale one-sixteenth of an inch thick
necessitates the use of about 10 per cent. more fuel,
one-fourth inch almost 4o per cent more, and half to
three-quarter inch scale actually doubles the amount of
fuel required to generate a given quantity of steam.
These facts, and the greatly increased repairs and
danger arising trom scale in boilers, show the great
importance of climinating it.

THE EFFECT UPON THE DIAGRAMS OF
LONG PIPE-CONNECTIONS FOR STEAM
ENGINE INDICATORS.

Ir¥ an indicator is to be relied upon to give a true
record of the varying pressures and volumes within an
engine cylinder, its connection therewith must be direct
ant very short,

Any pipe connection between an indicator and an en-
gine cylinder is likely to effect the action of the indicator;
under ordinary conditions of speed and pressure, a very
short length of pipe may produce a measurable effect in
the diagram, and a length of three feet or more may be
suflicient to render the cards valueless except for rough
or approximate work.

In general, the effect of the pipe is to retard the pen-
cil action of the indicator attached to it.

Other conditions being equal, the effects produced by
a pipe between an indicator and an engme cylinder be-
come more pronounced as the speed of the engine is in-
creased.

Modifications in the form of the diagram resulting
from the presence of a pipe are proportionately greater
for short cut-off cards than for those of longer cut-off,
other things being equal.

Events of the stroke (cut-off, release, beginning ot
compression) are recorded, by an indicatorattached toa
pipe, later than the actual occurrence of the eventsin the
cylinder.

As recorded by an indicator attached to a pipe, pres-
sures during the greater part of expansion are higher,
and duning compression are lower, than the actual pres-
sures existing in the cylinder.

The area of diagrams made by an indicator attached
to a pipe may be greater or less than the area of the true
card, Ucpending upon the length of the pipe; for
lengths such as are ordinarily used, the area of the pipe-
cards will be greater than that of the true cards.

Within limits, the indicated power of the engine isin-
creased by increasing the length of the indicator pipe.

Conclusions concerning the character of the expansion
of compression curves, or concerning changes in the
quality of the mixture in the cylinder during expansion
or compression, are unreliable when based upon cards
obtained from indicators attached to the cylinder through
the medium of a pipe, even though the pipe is short.
V. F. M. Goss, in Scientific Machinist.

The attention of those of our readers who are desirous of becom-
ingr acquainted with the principles and applications of Roentgen
rays and phenomena of the anode and cathode, is directed to a
book on this subject by Edward P. Thompson, M. E., E. E,, New
York, and recently publisticd by Messes. D VanNostrand & Co.,
of the same city.  This book, consisting of 200 aiges, reviews the
history of investigations ahd experiments in connection with the
clectric discharge from the time of Faraday, Davy, Page and
others, and treats of the varicty of purposes to which our present
knowledge of the subject may be applied. It is suggested that
the study of the subject might well have a place in the curriculum
of scientific achools.  The book, which is illustrated with numerous
engravingy, sells at $1.50 per copy.
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SPARKS.

The Metropolitan street railway is being extended to Richmond
Hill,

The London Street Railway Company are putting in a new §30
horse power engine in their power house on Bathurst street.

An electric light plant has been installed at Teails B, C., con-
sisting of an alternating dynamo of 1000 16 ¢.p. lights and an are
michine of 25 lights.

The dispute between the city of Winnipey and the Street Rail-
way Company has been finally settled, and arrangements are now
being made to extend the line.

The Asbestos and Danville Railway Company, of Dimille,
Que., will apply to parliament for authority to build an clectric
railway from Danville to Asbestos.

George Hunt, proprictor of the St. Lawrence Machinery Supply
Company of Moutreal, is reported to be offering his creditors ten
per cent. on claims amounting to $3.100.

The Montreal Park and Inland Railway Company expect to
have their line completed to Lachine this fall.  The power houses
at St. Laurent and Lachine are also nearing completion.

Judgment for $700 and costs was recovered by Mr. Nelles, ex-
manager of the Hamilton, Grimsby and Beamsville Railwiy, in
his suit against the company for alleged wrongful dismissal,

A company of Brantford capitalists are promoting a scheme for
the construction of an electric railway from Brantford to Paris and
Ayr, and probably 10 Galt. A charter for the road is held by the
promoters,

The St. Hyacinthe and Granby Railway Co., of St. Hyacinthe
Que., is secking incorporation with a capital stock of $100,000, to
build a steam or electric railway, between Bingham, Brome
County and St. Hyucinthe.

There is now in course of construction for the Ottawa Sireet
Railway Company an clectric locomotive for hauling lumber from
the yards of Messrs. W, C. Edwards & Co. to the Canada Adantic
Railway after the hours of the regrular passeoger service,

The Chatean & Nosthern Electric Railway Co. will shoitly
complete their electric road from the city of Montieal to Rom
d'Isle, a distance of twelve miles.  An initial trip over the scction
between Maisonncuve and Point Aux Trembles, where the power
house is located, was made a few days ago.  Four cars have ar-
rived from the Canadian General Electric Co., Peterbore’, and
two more are shortly expected.

The announcement has been made within the past few days that
an international syndicate of capitalists has secured control of the
largest tramway in London, Engrland.  Mr. W, McKenzic, presi-
dent of the Toronto Street Railway Co., who <ome weeks ago
was given a franchise for an clectric railway in Birmingham, is at
the head of the syndicate, and with him are associated Mr. James
Ross, of Montreal, and several street railway capitalists of New
York, St. Louis and Philadelphia.

The quarterly mecting of the sharcholders of the Hanubton,
Grimsby and Beamsvale Electric Ralway Company was held on
the 2ad inst., when the statements of the secretary-treasurer, Mr.
Adam Rutherford, for the six months ending September jo were
accepted.  Mr. Rutherford was voted stock in the railway to the
value of §2,00a for his services up to March, 1893, The Beams-
ville extension of the road has been completed, and was placed n
operation a few days ago.  The annual meeting of the company
will be held on the fourth Monday in January.

Arrangememts have been completed by the Westinghouse  Air
Brake Manufacturing Company, of Pittsburg, for the establish-
ment of a branch factory in Hamilton, Ont., and a new Canadian
company will be organized, to be known as the Westinghouse
Manufacturing Co., Ltd., of iamilton. The capital stock will be
$500,000. The names of the applicants are: George Westing-
house, Henry Herman Woestinghouse and John Caldwell of
Pittsburg, and Hon. J. M. Gibson and A. E. Malloch, of Hamil-
ton. Itisproposed to manufacture electrical applinnces and air
brakes for railways, switches, cte.

Tenders for a telephone franchise for the city of Toronte, were
opened a fortnight ago. Tender No. 1 was by George Mussol,
who offered to establish the system described as automatic, yiving
absolute seeret connection and a continuous service at nights.,
No. 2 tender proposed that the Citizens Telephone Company of
Toronto (to be incorporated) would furnish The Withelm Telephone
Company System of Buffalo. No. 3 was by Clark, Gowes & Co.,

on behalfof aclicot. Tender No. g was from Messes, Beauchemn,
Montieal, offering to furnish i service on the basis of the Mer-
chants’ Telephone Company of Montreal, at $235 cach,

The paragzeaph which appeated in our October number relative
to the proposed electrie rilway at Quebee, was slightly inaceurate.
We e advised that Mro Beemer, the otiginal promotor and
owner of the franchise of the eailway, has conctuded an attange-
ment with a company for the construction of the soad, which when
completed and put in operation, will be taken over by Mr. Beemer,

The following figures show the prices paid for electon lighting
by o nember of Ontario towns ¢

Bellevitle 2,000 candle power  S127.75 pe light,
Brampton.......2,000 * A ) .
Chatham........2000 * oL, .
Clinton........ .2000 * oL .
Cobourg........2,000 ¢ o
Duonnitle . .. 2,000 't “ o
Galt, .. .......2000 ** L .
Guelph .. .....2,000 ** N .
Ingersall 000 " s
London .... . ..2000 ** " 108, 2 .
Meaford ... ....2,000 * L .
Ningrara Falls (.. 2,000 ** oL .
Owen Sound ....2,000 ¢ o . o
Simeoe ..vvu. L2000 *f " .7 v
Toronto ... . 2000 o . 108 .
Wallacebuy ... 2000 .. 73 .
Welland .......3000 * oL o

A company has been orgamzed m Peterboro to mstall and
operate a plant for the supply of clectae power. The members
of the company, Messrs. \Wo 1, Meldrum, John Carnegic and
James Kendry are well known and enterprising  aitizens, and in
their hands the undertaking should have results at once beneticial
10 (he town in enabling it to offer to manufacturers the advantage
of cheap electric power, and at the same time the returns in a
financial way should be satisfactory.  The power site is located
at Auburn, giving a maxinum transmission disteace of foue miles
1o the farthest point at which power is to be supplied.  The initial
installation consists of a 250 KAV slow speed 3 phase generator
of the Canadian General Electric Cos. latest type.  This machine
will run at the very slow «peed of 200 revolutions, and will be
direct coupled 10 the hioe shaft, thus saving the loss ina belt
transmission. Current will be distributed at the teansmiss’on
voltagze, 2080 volts, directly to all the motors of more than 50
horse-power capacity,  Forsmaller motors step down transformers
will be used to reduce the pressure 10 115 volts,  Contracts have
already been secured by the Company for some 250 or 300 horse
power and it is considered likely that the installation of a secoud
generator will be necessary in the near future The plant is to be
in aoperation on the 1st of January next,

The North Shore Power Company of Three Rivers, Quebet,
have secured o franchise fiom the City of Three Rivers to supply
incandescent and arc lamps as well a8 to pump the city water.
The coroporation of the City of Three Rivers mstalled a samcipal
hgehting plant, but have turned it over to the North Shore Power
Co., who are going o operate it with power wenerated on the
Batiscan River ar Batiscan Chute, and convey the same to Three
Rivers, a distance of 16 miles.  ‘This Company have purchased
from the Royal Eleciric Co., two of their S.K.C, 2 phase grenerators
with a capacity of 230 KAV, each,
the current at their water power, usig  stepeup trinsformers,
bringing the pressure up to 11,000 volts, and at Three Rivers step-
down transfromers will be used to reduce the pressure to a work-
ing pressure of xbout 1000 volts, where it will be connected to the
present lighting circuits that were turmed over to the North Shore
Power Company by the corporation of Three Rivers. The flexi-
bility of the system bemg putan by the North Shore Company
bemg well demonstrated by the fact that the step-down trans.
formers arc located in the old lighting station at Three Rivers,
and that the present circvits for incandescent lighting will be
directly connected to the step-down transformers, and that the
cxpense in making the change in the Three Rivers stauon s
practically uil.  The transformers inuse for about 3000 lights
already instadled are of the Raoyal type of 16000 adternations, and
as this is also the periodicity of the 2 phase generators beings ine
stalled, no chauge on their lines or trausformers is necessary,
The corporation of Three Rivers had in operation one arc dy namo
of 50 lights, and onc with 30 lights capacity. It isintended to
drive these two are machines with one of their single phase
alternators which have been in use a number of years there, and
which will be coupled in one side of the 2 phase direnit and driven
as a synchronous motor.

Itis the intention to generate
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SPARKS.

Mr. John Davidson, of Smith’s Falls, Ont., has invented an
clectric heater.

Improvements have recently been made to the clectric tigght
station at Sherbrooke, Que,

An cleetric plant for lighting the town of Hull is being installed.
it will be located at Deschenes Mills,

The incorporation is announced of the Amberstburg Electric
Light Company, with a capital of $20,000.

An casteen syndicate is endeavoring to secure control of the
New Westminster, B, C., electric light plant.

It is ramored that a rival telephone company will shortly com-
mence business at Halifax, but the report lacks confirmation.

Prospects are said to be favorable for the conversion at an
eardy date of the Hamilton and Dundas Railway into an eleetric
road.

Mes. E. Bradley, of Lynchburg, has begun an action against
the Hamilton Radial Electric Railway Co. for $5,000 damayes for
the death of her son,

The Northern Electric Raitway Company is applying to the
Quebee legistatore for incorporation, to build an clectric railway
from Montreal to St. Jerome.

The Ottawa Car Co. is now constructing a combined passenger,
bagage and express car for the Ottawa Electric Street Railway
Co. It will be go feet in length 13 feet longer than the ordinary
passenges cars, and will have accomodation for 36 passengers
and run on cight wheels.

The new exchange of the Bell Telephone Company at Winnipeg
was receantly opened. It is aaid to be one of the most complete
systems in the Doutinion, and was designed by Mr. ). A, Baylis,
the company’s expert.  Prior to leaving for Montreal, Mr. Baylis
and his assistants were tendered a complimentaey dinner.

The Peterboro' Town Council has accepted the offer of the
Peterboro Light and Power Co. to supply the town with eyrhty-
tive 2,000 candle power ary lamps for the sum of $65 per are Jamp
per year, they to pay the sum of $300 per year as rental for the
use of the steets.  The new contract is to be for the term of
seven years from Jaouary ast, 1897, Additional lamps over
cighty-five are to be charged at the rate of $60 per year.

Daniel MeAuley, a youny mechanical engineer of Port Morien,
C. R, has patented an invention to prevent boiler explosions, It
1s a steam boiler pressure indicatimg alarm, which is set to go off
when the pressure on the boiter has reached a point over which
1t ought not to go, much the saume as the engineer sets bis alarm
dock for five in the moming  If the steam valve is out of order,
as often happens, no cxplosion can occur, because this patent
will give the alarm, -

Arrangements have been made for the development of the water
power of the Pend d'Oreille river, in British Columbin. A power
station will be located at the mouth of the river, about twelve
miles from Rossland.
a dam, from which the water will be conducted in steel flumes
and delivered to the water wheels, 1t is claimed that 10,000 h.p.
can be developed, but it is proposed to install 2,000 h. p. to begin
with.  The total investment n connection with the enterprise will
be an the vicmity of $250,000.

The plan contemplates the construction of

In pursuance of a certain indenture made between the Yorkshire
Guaraniee and Securities Company and the Consolidated Railway
Company, of Vancouver, B, C., the assets of the latter company
will be offered for sale on the 17th inst.  The property consists ot
an clectric street milway extending throughout the cities of Vane
couver, Victoria and New Westminster, and also between Vane
cauver and New Westminster, and between Victora and the town
of Esquimalt and Oak Bay, wcluding power plants, rolling stock,
cie., also hightng plaats, power houses, machinery, etc., in Van.
courer and Victona.

At the annual meeting of the Acetylene Light, Heat and Power
Company, held in New York during the past month, President
Adamy, in his addeoss, stated that the new luminant had been
favorably teported on by both the Philadelphia Fire Underwriteny'
Association and the New York Board,  He also presented the
names of thirty fire insurance companics which had approved the
use of the antomatic penerators. s jast statement was based
prnapaily on the fact that peimission had been ianted a certam
large sk 1o use acetylenre, but under a number of conditions,
amony which was one prohibiting the soring of the carbide on

the premisen, It was also required that the tank be placed out-
side the building.

* During his present visit to Peterboro,” says the Review, “ the
clectric light inspector of this division, Mr. \Wm. Johuston, has
found two cleetric light meters of the other kind which were being
used in private houses where ten lights are generally burned but
winch had not regstered any of the clectricity passed through
them for several months,  The cause of this lamentable state of
affairs-=as viewed by the company—was apparent last night,
when the inspector broke those very official looking seals which
he places on every correct meter and disclosed * da niggab in da
fence”  Doubtless in that terrific thunderstorm in June last,
when poles were struck on Macdonuel and other streets and the
company’s loss was counted by hundreds of dollars, some of the
clectricity which everybody grets gratis entered these meters and
destroyed their uscfulness to the company.  Another case settled
by Mr. Johnston was that of a local company whose manager
complained that the meter they had was running too fast.  The
test of this meter was made in the presence of the manager and a
representative of the Light and Power Co., and was found to be
one per cent slow, or in favor of the consumer.”

TRADE NOTES.

The Royal Elcctric Company are installing a lighting and
power plant for the Brookfield Mining Associates at North Brook-
field, N. S.

The Corporation of Huntsville purchased a 1000 light alternator
of thewr standard single phase type from the Canadian General
Electric Co.

The Royal Electric Co. have just completed the installation of
an incandescent lighting plant in the large woollen mills of A, W,
Brodic, Hespeler, Ont.

E. H. Thomas & Co., Norwich, Ont., are lighting their fac-
tories by electric light.  The Royal Electric Co. are furnishing
and installing the apparatus.

Mr. G. Al Adams, Adamsyille, P, Q., has recently installed
hghiang plam for dluminating his ol and residence.  The appar-
atus was supplied by the Royal Electric Company.

Weanger Bros., of Ayton, Ont., are lighting up their mills and
a portion of the town by cleetricity ; they expect to install about
200 lamps.  The dynamo, ctc., is being furnished by the Royal
Electric Company.

Mr, J. WL Easton has severed connection with the John Abell
Co., of Toronto, and conncected hunself with the Stevens Manu-
facturmy Co,, of London, who will i, future build his latest im.
proved clectrical apparatus.

Mr. C. W, Henderson, contractor and manufacturer, has re-
cently installed in the Canada Life new building, Montreal, elec-
tric calls inthe clevators, which system is something new and
very novel, being designed and manufactured expressly for that
company.

The T. H. Taylor Co., Ltd., of Chatham, Ont., arc lighting
thewr ange nulls by electricity, and have placed their order for a
200 light dynamo with the Royal Electric Co. They are also
having installed by the same firm 150 lamps throughout their mills
and store house.

The Welland Vale Manufacturing Company, St. Catharines,
Ont., have completed a large addition 10 their factory; it is
being lighted throughout with clectricity.  There will be about
300 lamps. The plant is being furnished and installed by the
Royal Electric Company.

Mr. C. W, Henderson, contractor and manufacturer of electri-
cal supplies, Montreal, has recently fitted up some of the largest
buildings in that city, notably the Montreal Streect Railway Co.,
Montreal Diocesan Theological College, Standard Shint Co.,
Thompson Shoe Co., Montreal Steam Laundry.

Mze. J. WL Skinner, of Mitchell, Ont., Canadian represeatative
of the National Electric Mfg. Co., of Eau Claire, Wis., reports
having recently made the following sales: 1000 light dynamo to
the town of Goderich ; 350 light plant 10 J. L. Eidt, to light the
village of Auburn; 1000 light plant to the Kensington Furniture
Co.. of Goderich.

Letters patent have been issued incorporating the Paxton-Tate
Company, of Port Perry, Oat., to manufacture saw mjll machin-
ery. waterswheels, ctc.  The cagital stock is $99,000, and the
promoters are George W. Dryden, James Carnegic and William
McGill, of PPort Perrv, Leonard Bumett, of Greenbank, Hon.
John Dyrden, of Toronto, and F. \W. Hodson, of Guelph.
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ELEGTRIG RARILWAY DEPARRTMENT.

AMERICAN STREET RAILWAY ASSOCIA-
TION.

THE recent convention of the above association at St.
Louis is described as having been one of the most suc-
cessful in its history. ‘The name of Mr. C. E. A. Carr,
manager of the London Street Railway Co., appears in
the register of attendants as the sole representative of
Canada. The association declined to entertain a pro-
posal for amalgamation with the National Electric Light
Association. Captain  McCulloch, vice-president and
manager of one of the St. Louis street railway corpora-
tions, was clected president for the casuing year. Ni-
agara Falls was selected as the place of next meeting.

MONTREAL STREET RAILWAY.

THE annual meeting of the Montreal Strect Railway
Company was held on the 4th inst. The chair was oc-
cupied by Mr. L. J. Forget, the president of the com-
paay, and there was a good attendance of both directors
and stockholders. The annual statement showed that
the net earnings for the year ending September 30 last
were $1,253,183.14, as against $1,096,911.31 for the
previous year. The gross earnings were $555,033.69.
The net profits were $462,106.79, as against$351,349.13
in 1895. Of this amount two dividends of 4 per cent.
each and a bonus of 1 per cent. were declared, amount-
ing in all to $360,000, the balance of $102,106.79 being
added to the surplus.

The cost ot operating during the entire year was 56.48
per cent. of the entire receipts, as compared with 359.20
per cent. for the previous year.

The good results obtained from the canversion of the
system to electricity are very apparent in the statistical
statement. The net earnings for the year 1896 are
nearly as large as the gross carnings for 1892, being
$555,033.69, as compared with $564,406.57, and the
operating expenses per cent. of earnings has fallen from
82.68 to 56.48.

The rapid growth of traffic during last winter neces-
sitated additional power, rolling stock, etc., and an ad-
ditional boiler house at the William street power station
to supply steam to a new 2,500 horse power direct-con-
nected engine and generator, was erected. Fifty open
motor cars were constructed in the spring, and twenty-

four closed cars are now nearing completion at the com-~

pany's shops.

A resolution of condolence was passed at the death of
Mr. Edward Lusher, for many years connected with the
company’

The number of passengers carried in 1896 was 4,018,-
713 in excess of 1895. The figutes for the last five
years were 29,806,471 in 1896, 235,877,758 in 18g3,
20,569,013 in 1894, 17,177,952 in 1893, and 11,631,386
in 1892. The transfers given last year were 8,541,530,
or 2834 per each hundred passengers.

The Board of Directors was re-clected as follows:
Mr. L. J. Forget, Mr. James Ross, Mr. K. W. Black-
well, Mr. G. C. Cunningham, Col. F. C. Henshaw.

It is stated to be the intention of the company to issue
an additional miilion dollars of stock, the funds being
required for extensions, improvements, ctc.

ELECTRIC RAILWAY FOR QUEBEC.

ArTER negotiations extending over a long period, the
construction of an clectric railway for the city of Que-
bec seems now to be an assured fact. A meeting of the
shareholders was held on the 1oth ultimo for the pur-
pose of organizing the company. A report was read by
Andrew Thomson, president of the Union Bank of
Canada, showing the steps which had been taken to-
wards organizing the company, the nature of the pro-
posed contract, and the agreement with the Mountmor-
ency Power Company for the furnishing of power.  The
subscribed capital was limited to $320,000, and this
amount had all been taken up.  The following directors
were elected 1 Messrs. Wi, Shaw, Andrew Thomson,
John Breakey, E. E. Webb, judge Chauveux, H. Ken-
nedy, E. W. Methol. On motion of the Hon. L. P.
Pelletier, sccounded by Mr. A. Thomson, it resolution
was adopted empowering the Board of Dircctors to en-
ter into a contract with the Montmorency & Charlevoix
Railway Company and the Montmorency Electric Power
Company for the construction of the road under the
former's contract with the city, and for the supply of
power by the latter.  Mr. Beemer transferred his fran-
chise to the company, but reserves the right to redeem
the road up to the 1st of July, 1898, by paying interest
on the capital at 6 per cent.,, and a commission of 10
per cent. on the amount expended by the company.

Since the meeting the four parties to the agreement
for the construction of the road have signed the con-
tract. These are, the city of Quebec, the Montmorency
and Charlevoix Railway Company, the Quebec and Levis
Electric Power Company, and the Quebec District Rail-
way Company, the [atter being the name under which
the company will operate the road.

Large quantities of materials have already arrived for
the work, and over two hundred men are employed in
construction.  Within a very short time the citizens of
Quebec will enjoy all the advantages of a thoroughly-
equipped electric riilway.

CORNWALL ELECTRIC STREET RAILWAY.

Tue authorities of the town of Cornwall, fully alive
to the importance of rapid transit, determined to have
an electric street railway, and tae enterprising firm of
Hooper & Starr were given the franchise. These two
geatlemen are well known throughout Canada and have

“had a wide experience in clectrical and railway work.

Ground was broken on the 21st of April of this year,
and by the 24th of May 314 miles of track were laid.
There are now 35 miles of single track in operation.
The handling of freight was expected to be the main
source of revenue, but the passenger traflic has been
greater than was anticipated, and the park, which was
opened for the benefit of the patrons of the road, has
proven a great attraction for the summer months.

THE ROAD BED.

The construction of the road bed was placed in charge
of Mr. Bruce, C.E., who was for some time with the C.
P. R. Where there was solid bottom, g inches of heavy
boulders were laid, and on top of this were placed 4
inches of broken stone.  The ties (standard) were then
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Inid on with earth between. A coat of macadam was
afterwards placed on top, covering the rails. A heavy
steam roller was then run over this, giving it a smooth,
level surlace.  ‘The rails are 50 Ibs., with steap fish
plates bonded with 0000 wire, with a malleable tapering
thimble which 1sset in the rail.  The wire is run through
this and the thimble is hammered in tight, This is
claimed to be a decided improvement over the soldering
method.

On the portion of streets where there were sandy or
boggy buttoms, cedars were laid to a width of eight or
wne feet, on top of which four to five inches of macadam
were iaid, with ties, ete., on top. There is over a mile
ol this construction. Some cedars were go feet in
length, the minimum being 16 feet.  One place on their
private property near the G. T. R. depot -a boggy
place  was made solid by laying boards diagonally, with
the boulders, crushed stone, ete., on top. Curves are
laid very flat, and leavy freight cars are hauled
casily round them.

Little can be said of the overhead construction, as
there is no feed wire, the station being in the centre of
the circuits.  ‘The trolley wire is oo hard drawn,

ROLLING STOCK.

The cars comprise four motors, three trailers, and a
locomotive, but the three trailers are being converted
into motors. Two open car bodies and one closed car
body, and the body of the locomotive were built by the
Rathbun Company, and the balunce by the Canadian
General Electric Company.  The locomotive is equipped
with four C. G. E. 8oo motors on double trucks, two
motors on each truck, and weighs 15tons.  The motors
are arranged on the double series system, which permits
of regulating the speed according to the load.  All the
cars and the locomotive are mounted on steam car
wheels, preventing that rocking motion incident to cars
using light wheels.  The trucks are made by the Canada
Switch and Spring Co.

THE POWER HOUSE.

The power house is a handsome brick structure,
faced with pressed brick, and designed by Mr. H. Ross
Hooper, who was the architect of the car barns. It is
125 x 35 {t., divided into a dynamo and a boiler room,
the dimensions of which are 75x35 ft. and 48 x35 ft.
respectively.  The roof is supported by iron trusses.

The dynamo room is well ighted and ventilated, and
the ceiling is shected with corrugated iron. The floor
is matehed hardwood, and the foundations of the ma-
chines and engines are of stone capped with brick. A
250 h.p. Robb-Armstrong cross compound engine drives
w200 k. w. C. G. E. gencrator.  The water of the St.
Lawrence is used for condensing, and a Northey con-
denser is in operation, with a Nationul (Robb-Armstrong)
heater. A slate switchboard is mounted with full C. G.
E. equipment for the generator.  The chiel engineer’s
office and a work bench and tools occupy part of one
side, and there is sufficient room for a duplicate engine
and generator.

The boiler room contains two “ Monurch ™ boilers of
150 h.p. cach.  The furnaces are fed with tuel ot hard
pea coal, mixed with the soft run of the mine. Fire-
proof doors separate the dynamo and boiler rooms.

THE CAR BARN.,

The car barn is a frame structure, sheeted on roof and
stdes with metallic shingles and siding. It is g5x60
ft., part of which- - 16xg5ft. isused for a freight shed.

The roof is supported by three independent trusses from
4 60 foot span. The capacity of the barn is nine cars.
A 30 foot repair pit is used for all repairs on trucks,
motors, etc., besides a repair shop, which is in one
corner.  On the freight shed side are double tracks and
a platform 6 ft. wide running the full length of the
building. The freight is tinloaded from the cars to the
platform, and then into the shed.

THE ROUTES.

The system centres at the post-office on Main street,
and cars meet all trains and boats.  There are two lines
and a spur line.  One line is on the ecast side to the
park, and the other extends from the station on west
side and connects with tlte east side line.  The spurline
runs to the mills.  The cars run from 5.30 a.m. to
12.30 p. m.  No registers are used, the conductors be-
ing supplied with what are called shot boxes. In each
box is a little shot receptacle, which will not upset as
long as the conductor does not turn the fare box upside
down to rifle its contents.

The park owned by the company comprises 15 acres,
and is prettily situated and laid out for the enjoyment ot
the patrons of the road. A merry-go-round is operated
by a C. G. I£. 8oo motor.

The directorate of the road is as follows : - President,
H. Ross Hooper ; vice-president and managing director,
D. A. Starr; seccrotany -treasurer, . M. Siddall; A. J.
Hooper and W. R. Hitchcock.

LEGAL.

In the action brought by one Burns against the London Strect
Railway Compaay, to recover damages for the killing of plaintiff's
doyr, which ran across the track within ten or fificen feet of an
approaching car, the first Division Court of Middlesex held that
the case came within Hay v, G. W. R, W. Co., 37 Q. B. 465, and
the action of the dog was the cause of its death, and thercfore the
plaintiff could not recover.

The appeal of the Toronto Railway Company from the decision
of thie Court of Revision confirming an assessment of $537,137 up-
on their street equipment, was argued a week ago before the
County Judpes of York, Pecl and Ontario.  Messrs. B. B, Osler
and Wm. Laidlaw argued the case for the Company, and the City
Counsel for the city.  Mr. Osler contended that the company's
franchise being a limited one they stood in the relation of tenants
of the city, and as such were exempt by law from taxation—the
taxes being payable, except under special agreement, by the
landlord.  Mr. Osler advanced the further argunient that the rail-
way was a highway, the rails being part of the soil, and as such
should be exempt.  Counsel for the city interpreted the assessment
act as placing the rails, poles and wires of the Company within
the meaning of real estate, and as such liable to assessment.  He
quoted the words * purchaser™ and *““vendor® in the agreement
between the Company aud the city 10 show that the company does
not stand in the relation of a tenant of the city.  Judgment in the
case has not yet beun rendered.

The Winnipeg Street Railway Company employ for the convey-
ance of pic-nic and excarsion parties, a motor car, attached to
which are four trailers consisting of old home cars fitted with new
platforms and »ills, a railing all round, and seats armnged across
both sides and ends, with space for a passageway from the steps
at cither end.  These trailers are lighted by lamps strung on
wires supported on poles at cither end of the car.

The Montreal Street Railway Company have recently bad a
system of interlocking safety devices placed at the Wellington
Bndge crossing the Lachine canal.  An clectric motor is em-
ployed to turn the beidge.  Before the bridge is opened, a derail,
consisting of a tongue switch, is 30 set as to turn the car off the
track at a distance of 8o feet from the bridge on cither side, thus
preventing the possibility of a plunge into the canal while the
bridge is open.
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SPARKS.

An electrician named Al Lepitre was instantly killed by coming
in contact with an electric current in the Moatreal Light & Power
Company's station,

It is rumored  that as soon as the Chambly witter power is de-
veloped, steps will be taken to construct an electiie railway be-
tween Montreal and St. John,

It is announced that the Cataract Power Co., of Hamilton,
which was recently organized, have closed contracts in Hamilton
for power to the value of $50,000 a year.

The Sussex Water and Electric Light Co. have entered into an
agreement with the town of Sussex, N. B., 10 install an electric
light plant.  Mr. I, E. Norton, of St. John, has charge of the
construction work. A 500 light power plant will be installed.

At a convention of street lighting officials held recently at New
Haven, a poor showing was made on behalf of municipal control
of electric lighting plants. It vag stated that Wabash, Ind., pur-
chased a plant for $18,000 and suld it for $30; Xenia, O., paid
$35,000 for a plant and ten years tater sold it for $10,000 ; Moline,
IIl., bought a plant at $15,000 and four years later sold it for
$8,000; Michigan City bought a S$10,000 plant and sold it for
$2,500.

The two rival clectric light companies at Renfrew, Ont., ave
about to amalgamate, under the name of the Electrie Light and
Power Company. A charter of incorporation is now being asked
for, the applicants being W.o A Mackay, T. W, Guest, AL C
Mackay, A. A. Wright and Howard Wrigght,  The erection of a
new power house will be one of the first improvements, a site for
which has been secureds 1t will be alarge structure, and  will
contain two steam engines, one being 225 horse power.

The Owen Sound  Electric Manufacturing and Uluminating Co.
have decided to furnish incandescent light and power, as wel) as
arc lighting to the ‘Town of Owen Sound.  Their water-power is
situated three miles from the business centre ofthe city ; this they
have very lately unproved, and now have o steady power of 200
horse or more the whole year round.  The Royal Electric Come
paay have secured the contract to furnish thew with ¢ S.K.C.*
two phase dvnamos and apparatuy, in order that they may be
able to supply power as well as incandescent light, thus enubling
them to use their water-power the entire 24 hours of the day~
during the daytime fuenishing power to the different manufac-
turers, and at night furnishing the are and incandescemt lights,
This was one of the first companies in the electric lighting business
in Canada, They have always been very conservative, and have
been successful from the start,

ROBIN, SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL AND TORONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day as order is received.

COVERING.

BEST O

Mica Boiler Goverings

All Steam Users should see the NEW MICA BOILER
It is FLEXIBLE, DURABLE axp a MAGNIFI-
CENT NON~CONDUCTOR OF HEAT.

Tested by Mechanical Experte of the Canadian Pacific Ry Co,

Grand Trunk Ry. Co.. Michigan Central Ry. Co.,

Boiler Inspection and Insurance
ALL NON-CONDUCTORS.

AND PIPE

and proved to be the

9 Jordan St.

Full Partioulars, Reports of Trials, Prices, Testimonials, &c., from

THE MICA BOILER COVERING CO., LimiTep

- Toronto, Ontario
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CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

Authorized Capital, $2,000,000.00
Paid up Capital, $1,500,000.00

NEAD OFFICE :
65 FRONT STREET WEST, - - TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. .  MONTREAL. Main Street . - WINNIPEG. .
{38 Hollis Street . HALIFAX, Granville Street - - VANCOUVER.

150 K. I¥. MONOCYCLIC GENERATOR.

The Monocyclic System

has been established by the experience of the past year to be the only srtisfactory
system for the distribution of . ... ...

Light and Power

from the same generator and circuit. We invite attention to its superior mechanical design
and construction; its absolute simplicity in distribution as compared with the com-
plications of the polyphase systems; its perfect regulation secured by compounding
to compensate for line loss; its freedom from unbalancing, the lighting circuit being
single-phase ; the perfect operation of our induction motors, which require no con-
densers.

Ploaso moantion tho CANADIAN ELECTRICAL NEWS whon corresponding with Advertisers
-



November, 1896 CANADIAN ELRECTRICADL NEWS

MUORE FACES ABIT ©.K.0. APPARATUS

RECEIVED,
£ iy » '>7 . 121 1
Y/ I A i

/f7ag Tt G.
. oot O/ 2 E.CO

THE

L 70 SECt. & TREAS.

{aar
2l 72 % . ~ M- e yc.-“
fw %Z/Lﬂ}‘ “’}("‘ﬂé I F ool He
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The Best Proof of the Superiority of the S. K. C. Apparatus is the Satisfaction expressed by all
our Customers. Its Simplicity, Reliability, Efficiency and Close Regulation give a
sense of Security impossible with Wire-\Wound Armatures.

The Royal Electric Co.

MONTREAL, QUE. Western Ofice: TORONTO, ONT,

Please mantion the CANADIAN ELECTRICGAL NEWS when corresponding with Adveortisers



Vi CANADIAN ELECTRICARL NEWS

November, 1896

SPARKS.

Granby, Que., is agitating for the elec-
tric ight.

The council of Dundas, Ont., have de-
cided to have the town lighted by elec-
tricaty.

The new building for the Brantford Elec-
tew. Light Company will shorily be com-
pleted.

The Ontario Electric and Enginecning
Company, Foronto, 1s bemg mcorporated
with a captal stock of $10,000.

. E. Bulwer has been registered pro-
prictos of the firm of H. E. P. Bulwer,
electnical supphies, Montreal,

Mr. James Noxon, Inspector of Ontano
Asylums and Prisons, is experimenting
with an apphance for burmng tan bark for
fuel for boiders, which, if successful, will be

Wanted-- A Statienary Engineer

Having fintclaw certificate, 10 take charge of en-
Rines, dynamos, «te, 10 2 new comercial buskding in
Montreal. Must also e able 10 superiise the building
itsell. No one need appl{’ uniess fully qualified a:
recommended.  Address Boa ton, LANAvIAN Fasc-
IxicAt Nrws

FOR SALE

One 30 h.w. Compound-Wound
RELIANCE BYNANS

250 volts ; one extra armature for same.
One 4o s.r. Compound-Wound

230 volts.  Both machines in first-class
order, having been just replaced by larger
ones.  Can be delivered at once.

Temrrr Evrcrric Co.,
Montreal, Que.

FOR SALE

One 50-Light 4 Ampere (Ball) Are
Dynamo, with Station Apparatus and
46 Lamps; also ene 25-Light 8 Am-
pere (Reliance) Dynamo, all in good
order.

The above will be sold at & bargain.
For particulars apply to

H. S. CANE,
Newmarket, Ont.

RORV.RT A ROSS,LE,ME Gl SP S,
. E legree Toronto Unwversity. Member
ATEE) late Chef FHlstnal Enginrer Royal
Electiic Co,, Montreal, Works Eugineer Canadian
CGemeral Electtic Cn,, and previonly with Engioe
Commnien

Qpeafications, Plam, Supervison, Valuation and
Advice o0 Steam and Electie Mlants  Special Ma-
ey Devugned  Rowm 13, Hamilhon Chamleny,
v <t John St Memtreal.

introduced in the prisons and asylums of
Ontario,

. By the bursting of a drive pulley at the
electric light works, St. Thomas, Ont,, the
shafling and dynamo were badly damaged

The town of Kaslo, B. C., has rejected
the proposal of Alexander & Retallack to
put in an electric light plant, the by-law
being defeated.

Some time ago the Western Electric
Co., of Chicage, were negotiating to estab-
lish a plant in Vancouver, B. C., and de-
posited two bonds of $5,000 with the city.

The scheme has since been lbandon;ad.
and the city has returned the boads.

It ix said that much of the comparative
comfort of the men accompanying Dr.
Nansen on hix North Pole venture was due
to the electric currrent supplied by a dy-
namo driven by a windmill. Dr. Nansen’s
})re\'ious experiences in the Arctic regions
led him to expect a continuous breeze in
the level ice regions, and the compact
windmill outfit which he took with him ful-
filled all expectations. By means of the
electric current thus obtained the ship was
lighted by electricity, and it is also stated
that the current was employed for pur-
poses of heating.

or CANADA

CONSVLTING ENGINEERS

G.C.ROBB CwizrEncineer
A FRASER Sec.Tres.

Heao Ofrrice TORONT

¢
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-

- 7 7 C PP

ECMONC + BILE

IS NITAII.E—E:.‘-:.‘ :w“:n muu = -uu‘nuy Sor wee.

SAVES FUEL 3 i v tiates alteast 1o ot oot -

Robb Englneering Go., L.td - Amnerss, N. S.

WM. McKAY, Seaforth, Oat., Travelling Ageat.

BeAgDshaw's “‘ PROFILE™ TooL SIEEL

(Patented and Desigas Registered )

Tools for the Lathe, Plane>, Shapiag, Slotting and Drilling Machines; also
Chisels, Rimers, Taps, Bits, Broaches, Gravers, &o., &e.

WITHOUT FORGING., NO WASTING IN THE FIRE, STEEL AS IT COMES FROM THE
ROLLS, READY TO CUT TO LENGTHS AND GRIND IXTO TOOLS.

GEET SIS W THE.  SOVID OVER S0 W TAE WM OF STERL 3D
WINN & HOLLAND, Montreal, - Sole Agests for Canada.

Baltic S0eel Werks.
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- STEAM ENGINEERING

gl.ulloury. Lacometite or Marine)) Mechans
t Neehtnleal Denulagy Xieetricltys Aredle
treinres Arehliorinral Urseiay and Dedgee
ingy i, wlm Rridge, Nuskipal aad
Hydrautle Fugl sg) Viemblog) Mislngs
Trospecting Englhh Nrancheo,

‘The Bteam Eungineariag course is

{atended to qualify sagincers to s SR
-} curo JAcenses,
Send for Free clrealsrand Book of
Testimonlals, stating the subject you

whh to study, to ;i
The Daternatiennt } Box 104
Cetreopeadente Schosks, | Swranion, P, § 1

PATENTS erocusmox

ELENTRICAL INVENTIONS

Bav ST,
2v RIDOUT & MAYBEE; *3 %57 Toronmo
A Ramphlct bn patents sent free.
* RipovuT on Patents,” price $3.50, $4.00,

W. HEATHCOTE

Eleetrical Engineer and Contractor,
le«ha.nfil

cal Draughtsman.
73 Yoage Street - TORONTO, ONT.
Telephone 479. T

STEAM USERS

Desiving the services of COMPETENT EN-
GINFERS of any class, can obiain
. sober, Intelligent and relinble
sien, by opplying to

-

CANADIAN ASSOCIATION .
STATIONARY ENCINEERS.

J. J. York, President, Board. of Trade Build-

ing, Moatreal,

WESTON ELFCTRCAL INSTRUNENT G0,

114-120 William Street,
NEWARK, N.J., U8 A
——————

ESTON STANDARD PORTABLE

Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETERS

Our Portabls Instruments are recognized as THE STANDARD the world over.
Our STATION AMMETERS and VOLTMETERS are unsurpassed in point

of extreme accuracy and lowest consumption of energy.
ur “flcme” Automatlc . . . .

Rallwag Goach and Street Gar GURTﬂ|N§

For cither open or closed cars—made to fit any Window,

ARE THE BEST IN THE WORLD.

WestonIPortable Galvano-
meter—for Bridge Work,

We also manufacture a New Special Material. for Excursion or Open Street Cars,
which is perfectly waterproof, will not fade, naitier in appearance, any width without
a seam, stronger and cheaper than any shade now upon the market. Can be seen on
new cars Izately erected by-the Toronto Railway Co. We also carry in stock every de-
scription of Railway Coach.and Street Railway Shade Cloth, Goods, Fixtures, etc.

W=xite ror PaxTiCULARS AND SAMrPLES.

Menzie, Turner & Co. 3o croners

Toronto

Use QUl ——am.

* LAMPS

and our other

ELECTRICAL SUPPLIES
Munderloh & Go.

61 St. Sulpice St. S MONTREAL

1t pays to.advertise in the CANADIAN ELECTRICAL NEWS,

&7 GOLDIE & M°CULLOCH Cs.

[LimiTED

MANUFACTURERS OF

Improved Steam Engines and Boilers

F+ FPLOURING MILILS ¥+

And the Erection of same in the most Complete Style of Modern Improvenent,

WOGL MACHINERY, KOOD-NORKING MACHINERY, SANMILL, SHINGLE AND STAYE RACKINERY

Fire and Burglar Proof Safes and ¥Yault Doors.

Special attention

called to the ‘“ WHEELOCK” IMPROVED STEAM ENGINE
as being unequalied for- simplicity, efficiency and economy

in working, and especially adapted for Electric Lighting, Street Railways, ete.
2 GALT. ONTARIO." %
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TELEPHONES

=W

TELEPHONE

SWITCH-BOARDS

C. W. HENDERSON

Contractor and Manufacturer
Electrical Supplies...

ELECTRICAL CONSTRUCTION
Street Railway Car Fittings, &c.

44 Bleury St. - MONTREAL

THE OTTAWA PORCELAIN & CARBON C0., Ltd.
Carbon Points

otor Brushes and Specnalt:es in
Carbon for Telegraph, Telephone

and Electric Light Supplies .

OTTAWA,
ONT. ..

MANUFACTURERS OF

for all kinds of Arc Lamps, including cored
and solid carbon for incandescent circ_:uits.
. ALSO . .

® Porcelain Insulators, Cleats, Door Knobs,

and all kinds of Pressed Porcelain for
Electrical and Hardware Lines . . ..

ALL GOODS GUARANTEBD TO Give SATISFAGTION

Garbon Oylinder Batteries

for use with Annunciators, Electric Bells, and all purposes requiring
a Reliable Battery for Open Circuit Work.

Do you want
a Dry Battexy

T M

is the Best.
Always in Stock.

—S0

Special Prices to Trade

ROGERS ELECTRIC CO. :

425 Richmond Street, LONDON, ONT.

ELECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTRIC CONSTRUCTION

OAK

TANNED

TORONTO
22 PRONT STREET EAST

BELING

THE J. G. MCLAREN BELTING GO. montreAL

Mext{on CANADIAN ELECTRICAL NEWS . . .
‘when correspoling with advertisers,

TENDERS WANTED!

A Weekly Joutnal of advance informa. i
toa and pudlic worka., i

’ The rocogmirad meodiom for advertive: B
wmenta for *Venders.

'CANAmAN CONTRACT RECORD:
TORON

THE DAKE ENGINE

For Running Dynamos in
Small Isolated Plants

STEADY AND EVEN MOTION

ALSO FOR

ATTHCENENT DIRECT T0 EANS, BLONERS, CHMTRIFDGEL
PENFS, STOMERS, STEERING GEAR, EC.

COXKKSTONDENCE SCLICITED,

' PHELPS MAGHINE GO.

EASTMAN, P. Q.




