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THE ELECTRIC SIREN.

WaaT promises to be an instance of the practical
adaptation of a long neglected possibility is the develop-
ment of the principle of an electrically vibrated dia-
phragm, as found in apparatus recently elaborated in the
hands of Mr. A, G. ']‘rudc.:m, of Ottawa. The subjectis
one of such interest from an engineering point of view
that some pains have been taken to obtain the informa-
tion concerning it that is now here presented. The
massive apparatus to be seen in Mr. Trudeau’s work-
shops is the outcome of a long line of patient and per-
severving experimentation, and bears on the face of it

16, 1. =CLOCK MECIHANISM AND SWITCHES,
WITH GROUP OF INCANDESCENT LaMps
AND REFLECTOR.

and in its hugeness strong evidence of the inventor’s
confidence in the utility of what he bad in view.

PRINCIPLE OF THE CONTRIVANCE.

Every user of the telephone is familiar with the
behaviour of the 'phone if it happens to be ‘' off the
hook™ and the distant ringeris put in motion. The
diaphragm of the ’phoneis subjected to a series of
alternating current impulses, and manifests the effect of
these by giving out a clattering noise not unlike the
automatic electric buzzers sometimes used in place of
the ordinary vibratory call bell. This observed be-
haviour of the 'phone under such conditions has been
obviously enough suggestive of the construction of a
call system comprising just such parts, but ia practice
the idea has not taken hold hitherto, perhaps because of
the different clements going to make up the system not

having been given proper shape to fill the requirements.

Mr. Trudean conceived at the outset that the vibra-
tory alternate current of the electric light might be
adapted for the purpose in place of the magneto ringer,
and this conception led to the construction of instru-
ments actuable in a commensurate way by any such
extraordinarily heavy currents as might be had from
such a source. Going further in the same direction, he

supplied the sound products with current from a special
alternating dynamo, the number of whose current pulsa-
tions per second can be altered at will by an increase or
decrease of its speed, or otherwise, and thus achieved a

16, 2.--ELECTRIC COAST SIREN.

variable action in the sound producer, corresponding to
the variation of note in a complex steam whistle or
siren—whence the descriptive name for it with which
this article is headed. '

DETAILS OF CONSTRUCTION.

In furtherance ol the foregoing comprchensive ex-
planation of the character of the invention, the following
details of the apparatus as now elaborated are given for
the benefit of those of the readers of the ELccTricAL
NEWs intetested in any new and unlooked for develop-
ment of this kind. The outfit shown in the accompany-
ing illustrations comprises what is needful for =« light-
house, with electric light and siren combined. In Fig.
1 a group of three powerful incandescent lamps, with
reflector, is shown above the clock-work and switches.
The number of these lamps is obviously referable to the
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volume of current supplied, and may be replaced by an
arce for the operation of n search-light if desired.  lm-
mediately benceath is shown an automatic time-switch,
by which the lights and the siren (the latter shown in
Fig. 2) may be operated alternately or simultancously
at given periods as arranged tor.  The clock-work may
be an cight-day movement, requiring winding but once
a week, and therewith the lights and siren might be oper-
ated antomatically between, say, 5 p.m. and 8a.m. daily,
or al any other hours as predetermined.  This clock-
work, by which the signalling devices are operated, has
two baths of mercury and two contact makers that dip
into them and so close the respective circuits.  As now
arranged in the workshop, the siren is sounded for 20
seconds, and then the light is turned on for the remain-
ing jJo seconds of each minute; the contact wheel
makes but one revolution per minute, and so renders
the wear and tear inapgreciable and the movement dur-
able and reliable. A rotating brush commutator might,
of course, be used instead of this mercury contact but
that the make and break spark would in time eat away
the commutator segments and prove troublesome.

Beneath the lamps and switches there are shown front
and back views of the vibrator or sound producer. It
is very substantially constructed, having a steel trame,
which is first coppered and then nickel plated so as to
avoid rust and corrosion.  The diaphragm is said to be
of a specially prepared material and of magnetizable
character, a suggested modification being one of bell
metal or other non-magnetic material provided with
small projections of iron to serve as armatures for the
actuating electro.-magnets, and it is secured in the frame
by an annular clamp, somewhat after the fashion of a
drum head. A screw device by which the amplitude ol
the vibrations of this dinphragm or drum head is to a
certain extent regulated, is mounted opposite the centre
in a cross picce at the back. A group of electro-mag-
nets, made up of laminated iron cores wound in the
ordinary way, is fined in the frame and hidden by the
broad and smaller annular ring shown w the left-hand
{back) vicw, and thoroughly covered with insulating
compound, and covered with rubber to shut out all
moisture.

In Fig. 2 is shown the fog-horn proper, in one of the
many forms that is bci‘ng given to the device, and to be
designated the ** coast siren.” It comprises two huge
funnels made of 1} inch copper and finished at each end
in brass.  Each of the funnels project 6 feet 6 inches
from the stand, at nght angles to each other.  In each
of these funnels or horns a vibrator or sound producer
is placed, the object being to use them alternately or
simultancously as may be desired. The stand is of cast-
iron and of very substantial form, 0 feet high, sur-
mounted by a large hollow cast iron sphere, from which
the horns project.  This sphere is divided into two, the
back portion opening on a strong hinge, enabling the
light keeper to clean the instruments or make any
necessary adjustments or repairs.  The vibrator is self-
contained and may be taken out and replaced by another
in a moment, so there need be no time lost in event of a
vibrator becoming broken or otherwise disordered.

Below the siren the sourc. of the operating and hght-
ing current is shown.  This part of the plant comprises
two alternating current dynamos with separate and inter-
changeable field exciters.  Only one of these alternators
is to be used at a time, however, the second being pro-
vided as a precaution against an accidental break-down.

They have a capacity ot 3!; h.p., are of the multipolar
type, and were specially designed by Mre. Trudeau for
the purpose, and they occupy each a floor space of 18
inches square and are 18 inches high. The field excit-
ers were also specially designed, and occupy a floor
spice of but 6 x 8 inches, and are 8 inches high. Al
the work done on the’ different parts of the outfit is of
the highest order and everything in its make-up has been
designed and manutactured by Mr. Trudeau or under
his immediate supervision in his shop.

The engrines to be associated with the electrical plant
are not shown in the illustrations. 1t is proposed to use
a Gasoline type that can be set to work in one or two
minutes, The power required to operate the siren and
the light alternately is put down as 1 h.p. and is esti-
mated to cost 15 cents ; or, in cases where the maximum
capacity of the plant (344 horse power) is to be utilized

a8 for instance when a search-light is used—32 x 135

- about 50 cents for a ten hours' run.,

The complete installation, including the spare set of
apparatus and dual engines, may be placed in a light-
house room less than 8 feet square, and there being no
cumbersome boilers, air compressors, ctc., understood
to be indispensable to other systems for a like purpose,
the whole is calculated to be placed in position at a com-
paratively trifling cost.

OTHER APPLICATIONS.

Obviously, the apparatus in the form described in the
foregoing has been designed to demonstrate the practi-
cability of operating fog-alarms io places ordinarily inac-
cessible for steam plants, and where bell-buoys and
hydraulic whistling-buoys are inadequate because of
their comparatively feeble sounds being drowned in the
noise of waters on neighboring shoals and wave-beaten
head-lands. For the development of his invention, with
this important object in view, too much credit cannot
be given Mr. Trudeau, and it is to be hoped his under-
taking will meet with a well-merited success.

Since it is immaterial how far the source of the
actuating current is from the signalling instrument, or
whereabouts in the circuit the controlling devices are
located, the whole contrivance affords an ideal flexibility
that can be approached by no other known means that
has been devised for marine signalling purposes, and its
adaptation to harbor-buoys connected by cable is only a
matter of detail.

The minor applications for the device in its smaller
forms, whether in combination with electric lighting
currents or independent sources of current, are manifold
and various—fire and burglar alarms for instance, or
hotel and railway station gongs, police and cab calls,
etc., all too patent to call for more than passing mention.
Upon the whole, this interesting development of a
neglected feature of every-day clectrical operation scems
well worth the extended notice that has herein to it
been accorded.

. D. H. KeeLey, M.LE.E.

Otrawa, Sth March, 1899.

At Tilbury, Oat., there is a municipal clectric plant, which is in
charge of Mr. ). 1. Ward., We are advised- that goo lights are
now wired up, while the capacity of the machines is only 500
lights. [t Is probable that the system will be changed to alter-
nating, and a new 730-light machine installed. Some of the
customers wanting lights are not withia economical reach of the
direct current system.  One of the dynamos now doing service
will likely be used for furnishing power for amall motors, fans, ete.,
for which there is some demand.
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THE LACHINE RAPIDS HYDRAULIC AND
LAND COMPANY.

The annual meeting of the Lachine Rapids Hydraulic
and Land Company, Litited, was held in Montreal on
February 17th last.  After the reading of the report
explanations were made by the managing director as to
the canuse of the trouble during the past winter in con-
nection with the lighting.  He stated that it was owing
to various causes, such as the extreme severity of the
weather, which caused a block of ice below the tail-
race—a phenomenon which had not occurred for forty-
five years previously.  He sugyrested remedies which he
said wonld unquestionably overcome any such difficulties
in future. It is understood that the tail-race dam will
be extended and that other slight alterations will be
made at the head race for the purpose of preventing
interference from ice.  Additional dynamos will likely
be installed at once.

The report of thedirectors stated that, notwithstand-
ing the difficulties incidental to the inauguration of all
new enterprises, the business of the company during
1898 had been very satisfactory, and the gencral outlook
for the future was bright,

The financial statement presented was as follows :

Gross camings lor the year ending December 3ist,

T 2SI L A T X ]
Discosnts allowed ioviaans cvvenanen v e vee 19,823 53
NCl CATNUIYS . s errerantes sarrnncnsesatsnansasscnss 08,2090 70
Add interest on bank accounmt and stock calls, and

discounts on citsh putchiases...... iereeas R K ST
Gross revenue for the year co..ooias.  veeresriaans 102,287 82
Operating expenses, including general expense, lump

renewals, commissions, pole rent, placing welers,

testing meters, painting poles...... .. 545,093 33
Rent, insurance and taxes.cooooon oo 3897 73 49,996 o6

Leaving a gross profitof...o.oov ciiees ool $32,201 56
From which has been charged for interest on bonds, . 19,530 47

Leaving o net profitof. ... .. . $32,501 29

cquivalent to almost 3 p. . on the paid up capital,

From the report the following particulars are ob-
tained : During the yeir additions to the plant were
made which cost $206,866. The company have con-
structed in Montreal and vicinity 175 miles of wire, and
have also placed 4,700 cross arms.  This work consists
of three phase lines for power and light on the principal
streets of Montreal, and a large number of single phase
circuits in localities where lighting only is used. Anarc
system was constructed tor the C.P.R. at Outremont,
and a permanent switch-board at the power house.

The total number of incandescent lamps on the com-
pany’'s circuitis 4o,135. Of the above 335,335 incandes-
cent lamps or their equivalent are on meter, and 4,800
on flax rate. This is exclusive of lights furnished by
the Imperial Electric Company, who reccive the neces-
sary current from the Lachine Company. The total
number of alternating arc lamps not on meter is 300.
The company have 36 motors installed, with a total
capacity of 924 h.p. Last year there were added over
15,000 incandescent lamps, while the number of arc
lights increased from 34 to 109. The increase in flat
rate customers for incandescent lighting was from 22
to 343, and their power service increased from nothing
to 924 h.p. .

Attention is drawn to the fact that the principal profit
from the plant already installed is derived chiefly from
the output of a few hours’ lighting out of the twenty-
four, that although lamps are connected and current is
on, the customers only use the power during a short
space of time, while the operating expenses of the com-
pany remain the same as though their power were being
used and paid for during the whole period. They could
afford to dispose of power at a very low rate if custom-
ers could be found who would be prepared to use it at
other times than the hours above referred to.

The directors point out with much satisfaction that
the company has been able during its first year of opera-
tion to pay not only the interest on its bonds, but all
its operating expenses, and earn the handsome profits
of nearly $33,000.

NERNST'S ELECTRIC LIGHT.

Prof. Walter Nernst, of the University of Gottingen,
Germany, is the inventor of a new method ol lighting
by electricity, which is brielly described in the following
abstract from a paper read by Mr. James Swinborne
betore the Society of Arts, London, England, on IFeb-
ruary Sth last :

Nernst's, like most great inventions, is exceedingly
simple as soon as it is understood.  ‘The efticiency of an
incandescent body, as far as radiation goes, depends
simply on the temperature.  The efliciency of an incan-
descent lamp, for instance, depends on the temperature
of the filament only, providing there is no loss by con-
vection.  The carbon will not stand a sufliciently high
temperature, especially as, in addition to its low specific
resistance, the filament has to be long and slender, stind
thus weak.  Nernst, therefore, chose a material that
would stand higher temperatures than carbon, and his
material has the incidental advantage that its specilic
resistance is so  high that strong rods can be used for
high pressures instead of thin filaments.  The most re-
fractory materials so far used in lighting are zirconia,
which has been used to replice lime in the limelight,
and the oxides or so-called rare earths in the Welsbach
mantles. I am awuare, of course, that many people
suppose that the Welsbach mantle is not very hot,
treating it as if it were at a temperature, for instance,
below the melting point of platinum.  The light emitted
is supposed to be due to some special power of selective
emission duc to the oxides employed. 1 have had a
grood deal to do with incandescent gas mantles, and |
find no reason to supposc there is any magic effect of
this sort geing on. The part of the flame where the
mantles hang fuscs platinum wire casily, and very few
materials can stand the temperature without fusing or
volatilizing. Lime and many other oxides volatilize
slowly from the mantles. | do not mean that the
mantles are above the boiling point of lime ; | have some
idea of its melting point, as [ have made a few pounds
of melted lime, and run it out on the floor to look at it.
The Welsbach mantles, which are now chiefly thoria,
are at a temperature near their softening point, and in
the making are raised to a temperatute at which they
begin to soften.

Nernst takes highly refractory oxides as his material.
It does not seem promising, because such oxides are
notoriously good insulators. But such insulators are
clectrolytes when hot ; Nernst, therefore, heats the rods
to make them conduct, and then heats them clectrically,
preserving a temperature which is within the limits that
the material can bear without softening.  This means
that he can take the most refractory bodies supplied by
the whole range of chemical research, and can heat them
to a temperature short of their softening point, and can
thus get an efficiency unknown to workers on the in-
candescent famp.  Such efficiency also means whiteness
of light, so long as the efficiency is not too high. Thus
the crater of the arc being at a temperature of boiling
carbon, gives alight that is unpleasantly blue. The
material is worked up into little white rods. Each rod
is mounted on two platinum wires, a little paste made
of refractory oxides being applied to the joints. The
little rod, with its two wires, ts then mounted in a holder
which fits ordinary electric light fittings. As the rods
fall in resistance as the temperature increases, after the
manner of electrolytes, an increase of current produces
a decrease of resistance.  This tends to give some in-
stability in running in parallel on supply circuits,  This
instability is corrected, as inan arc lamp which has
analogous properties due to a different cause, by a series
resistance.  The Nernst rod has therefore a resistance
in series.  This is made up of exceedingly fine wire, and
for ordinary circuits amounts to 10 or 12 per cent. of
the whole resistance of the lamp. The consumption,
including the resistance, is 1.5 watts per candle for
large lamps, and 1.6 for small lights or low pressures.
In small or low pressure lamps the loss of heat at the
ends is larger in proportion.

In all probability an clectric light plant will be installed in the
new city hall in Toronto, for the purposc of lighting the building.

v
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Tue bili which was recently introduced
The g";:’gvf:_" ° in the Ontario Legislature by Mr. Craw-

ford, M.P.P., to regulate the over-
crowding of street cars is, to our mind, one of the most
unreasonable measures which has yet been compiled.
Applyiag only to cities with a population exceeding one
hundred thousand, it is applicable exclusively to
Toronto. Clause one provides that every pas-
senger on a street car shall be entitled to a scat, while
the third clause states that no person shall be refused the
right to admission in any car provided there is reason-
able standing room for such passenger. A passenger
unable to secure a scat is to demiand and receive from
the conductor a ticket entitling him to a seat in any car
on the same route during the same hours of any other
day, or at his option he may tear his ticket into two
parts and use one part for that trip, the other part to be
good for a standing trip at any future time when the
cars shall be so overcrowded that he shall be unable to
obtain a seat.  Such a law would be unworkable, and
unfair to the companies operating street railways, who
are given no protection from unscrupulous persons, who
would seize every opportunity of boarding a car whose
seating accommodation was already exhausted, notwith-
standing that other cars in which secats could be had
might be available.  In large cities, upon the occasion
of the holding of exhibitions, public meetings, and other
cvents to which the public wre attracted, the people
gather in such' numbers that no reasonable street car
service could provide the necessary accommodation to
the satisfaction of all.  Another illustration will show
the absurdity of the bill. A passenger might board a
car the seats of which were occupied, pay his half fare
to the conductor, and at the next stopping point—per-
haps not two hundred yards distant—one of the passen-

gers might alight, thus giving him a seat for almost his
entire journcy. In these instances, Mr. Crawford's bill,
if passed by the Legislature, would be the cause of a
serious injustice to the railway companies.

Tui information to hand respecting the
new departure in incandescent lighting
(Nernst’s invention) is scarcely com-
plete enough to warrant a definite opinion. It looks as
though it would create a new departure in incandescent
lighting on similar lines to the Welsbach improvement
in gas business. The Welsbach was considered one of
the greatest advances in gas illumination ever brought
forward. Experience of its continued use, however,
has not quite justified the sanguine expectations of its
promoters. The Nernst lamp may be a new departure
that may practically revolutionize electric lighting, or it
may develop defects and unforeseen drawbacks that may
keep it from becoming a serious competitor® with the
present system of vacuum lamps. An automatic ar-
rangement to heat the rod must be, to a certain extent,
complicated and liable to get out of order and unsuitable
for small lamps. It may be that for store lighting, such
places as factories, railroad stations and so on, the
system would be eminently suitable, while for high class
lighting, such as for residence purpeses and decorative
effects, the vacuum lamp would lend itself with much
greater adaptability.  The cost of this lighting is not so
excessive at the present time that convenience and ap-
pearance may be sacrificed for the sake of extreme
economy. At present something must be allowed for
the enthusiastic optimism with which a new departure
like this is apt to be received, but notwithstanding, later
developments may show that a distinct advance has
been made in the commercial adaptability of the electric
light.

The Nernst Method
of Blectric Lighting.

Tue treatment accorded to electric light-
ing companies in Germany appears to
closely correspond to that which Cana-
dian private lighting companies in many instances re-
ceive at the hands of the municipal councils. The City
Council of Berlin proposed to give a contract to the elec-
trical companies for the supply ot electricity for a period of
fifteen vears, provision being made that the municipality
should participate in the profits. Strong pressure was
brought to bear by the social democrats to compel the
Council to assume entire control of the electric lighting.
This demand would probably have been acceded to but
for the fact that the authorities feared that new discov-
eries might take place in the near future which would
depreciate the value of the existing works. In view of
this, it was finally deemed advisable to approve the
contract with the eclectric companies. The policy of
many municipalities in Canada, as in Germany, is to
saddle the private lighting companies with all the re-
sponsibility and expense incident to placing the electric
lighting business on an established basis, and when
that point shall have been reached, step in and assume
control without cven offering to buy out the existing
works at a fair valuation. This has the appearance of
base ingratitude and injustice to the enterprising men
who were the pioneers in electric lighting, and who
in many instances were induced to embark their means
in an untried and doubtful enterprise by the promises
of support made to them by the municipalities. It
is to be hoped that the Provincial Government wil

Municipalities and
Lighting Companies.
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step in and see justice done—that millions of dollars’
worth of valuable property shall not be rendered
valueless, but that where it is the desire of the
municipality to own and operate an electric lighting
plant, it must, as in the case of water vumpanies,
purchase at a fair valuation, to be fixed by arbitra-
tion, the works of the existing private lighting com-

pany.

Relations of Lighting A BILL has been introduced in the On-

Compames to  tario Legislature by Mr. Conmee to

Musicipalittes. . phond the Municipal Act in respect to
municipal lighting. The object of this bill is two-fold.
1. To place gas and electric light companies, in cases
where a municipality desires to go into the manufacture
of gas or clectric light, in the sume position as water
companies now are where the municipality desires to go
into water supply. The present law regarding water
companies provides that before the council shall levy
any water rate, they shall make an offer for the works
or stock of an existing water company, and the water
company then can cither accept the offer, or may give
notice of an arbitration to determine the price to be
paid by the municipality tor the works. 2. The second
proposal in the bill is, to enable municipalities to secure
street lighting and lighting for public uses from an
existing light company, on fair terms. At present the
Municipal Act permits a contract by mutual agreement
to be made between a municipality and a company for
street lighting and lighting for public uses for a term
not exceeding ten years, but a municipality, as the law
now stands, has not power to requirc a company,
against its consent, to supply such lighting upon what it
may coasider to be fair terms. It is therefore proposed
by this bill to permit a municipality to make an offer to a
lighting company of terms of contract for such lighting,
and in the event of the company refusing the offer of the
municipality, the municipality will have power to secure
an arbitration to determine the price and terms of the
contract.

It will be observed that the first of these provisions
will not prevent municipalities entering upon the supply
of light. It simply provides that il they do enter upon
such undertaking, they are first to try to buy, at a fair
price, or ata price to be fixed by arbitration, existing
works. No valid reason can be advanced why the law,
now applicable in case of water-works, should not be
extended to light companies as well.  Such a purchase
will put the municipality in the possession of the very
plant and material which they would have to purchase
from other sources, if they are going into the business.
Gas and clectric light companics, as well as water com-
panies, have always come into existence with the con-
sent, encouragement and approval “of municipalities,
who have granted the use of streets, and in many cases,
exemption from taxation for these works. They have
thereby induced enterprising citizens to embark their
capital in these undertakings. It is unfair and unjust
that municipalities themselves should afterwards have
power to destroy the value of the very property they
have encouraged citizens to purchase and pay for, when
that property caa be utilized by the municipalitics them-
selves if they so desire.  Such a law also benefits muni-
cipalities, because it terds to extinguish rivalry to them-
selves, which rivalry might render municipal operation
of these works unprofitable. Itis also in the public

interest, beeause it will further cncourage private citi-
zens to invest their capital in new enterprises, and ia
extending and improving existing lighting  works, At
present, private capital is in danger of being lost through
municipal competition, if investod in such works, or in
extending and improving existing works, and all private
enterprise in these directions is paralyzed and  dis-
couraged.

The cquitable character of this bill was admitted fast
year by leading members of the Legislature on both
sides of politics, including the Hon. Me. Hardy and Mr,
Whitney, The principle was lony since recognized in
Great Britain, where the Iaw provides that the munici-
pality cannot interfere with an clectric light company
until the expiration of twenty-one yeavs, or such shorter
period as is specified in the application by the company
for the original order. At the end of twenty-one years
the municipal authorities may, by notice in writing,
require the electric light company to sell their undertak-
ing upon certain terms adjusted by independent author-
ity. [f they do not so requiie, then the company goes
on for seven years further ; at the end of that seven
years the municipal authorities have again a right to
purchase, and so on at the end of every term of scven
years,

Municipal owaership i rivaley with an existing com-
pany is a case of a whole community going into compe-
tition with private individuals who are the sharcholders
of the existing gas and clectric light company. These
people are taxpayers, and a part of their money contri-
buted to the municipality would be used in competition
to themselves aund to confiscate their own property. On
cconomic grounds, it is evident that the purchase of the
plant of an existing company would be more profitable
both to the company and the municipality than the
duplication of plants for competitive service.  Duplicat-
ing plants invelves a waste of capital.  The second pro-
posal in this bill, which is just and proper in itself, will
remove a grievance which municipalities complain of
under the present law —viz., that they have been charged
with high rates for street lighting by existing companies,
and have been unable to compel companies to furnish
such lighting at reasonable rates. By the proposed
amendment they will be enabled to secure street lighting
either upon their own terms, if accepted by the company,
or upon terms to be fixed by fair arbitration. While,
on careful consideration, it may be thought desirable to
make some slight amendments, the measure as it stands
gives evidence of having been carefully framed so as to
safeguard all the interests involved. [t is therefore
highly desirable that it should meet with the approval
of the legislators on both sides of the House.

QUESTIONS AND ANSWERS.

“R,” Linpsay, Ont., asks: ** When was electric
light first used on the streets of Toronto?  When was
incandescent light first used as an article ol commerce
in Ontario? When was the telephone first used com-
mercially in Ontario? "

ANsWER. —Electric lights were {irst ysed on the streets
of Toronto in the fall of 1883. Incandescent lights in
series on arc circuits were used in several places in the
province of Ontario the following year. The first tele-
phone line in Ontario was built in the city of Ha.uilton
in October, 1877.
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NEW TELEPHONE REPEATER.

INVENTOKS have tricd to devise means whereby telephonic messages
might be repeated from ous ~ircuit into another i otder to pemit con-
venation over unusually lomg distances.  Little success bas hitherto
been attamed 1 s segard,  All telephone repeaters, except that about
10 be descabed, have the diaphragm of a Bell secciver, or its equival-at,
1o vary the pressure on the catbon of a miciophone transmitter at the
end of the st arcut, and so cause a repelition of the message in this
citcuit.  Neatly all tepeaters can be used only in sepeating messages
from the fust into the sccond citcuit.  None but the new repeater can
repeat into an indefinite number of cireuits in a manner similar to repeat-
g into an indefinite number of telegraphic circm:ils.

Telephone 1epeaters have usually been ansuccessful, because although
the amphtude of the daplisagm’s vibration i the tansimnter is consider-
able, yet that of the diaphiagm in the seceiver is very small.  Hence,
the variation in pressure on the cabon transmitter of a repeater is
swmall, and consequently the telephonic message at the end of the second
circuit is very weak, if indeed it can be heard even on short circuits.

In the new tepeater a telephone seceiver which can speak mote toudly
than a person isused.  This mutogeaph receiver was invented more than
twenty years ago by Mr. Edison. It has a cylinder of plaster of Paiis
moistened with a solution.  Pressed against the face of this cylinder is
a steip of platinum, the other end of which is fastened to a diaphragm,
Ounce line wisc ts connected wath the platinum, and the other with the
cylinder.  When this 1y steadily tuined by hiand or other motor, the
strip is diawn forward by friction on the cylinder or seleased, according
as a weaker or a stronges cutrent of electcity passes through the filnof
chemical solution between the platinum and the cylinder.  The platinum,
being fastened to the diaphrage, impatts 1its motions to the same.  The
diaphtagm throws the au o accoustic vibratons, reproducing the
sender’s voice.  The sound of the recciver 1s dynamically caused by the
motor which turns the cyhindes. This is twmed with more difiiculty
during the tcception of a message than when the linc is wdle.  The
clectsic current which lows on the hine metely controls the vibrations o
the diaphragm.  The motogiaph has been little used, becavse Bell's
simpler rcceiver speaks i a sufficiently loud tone for common scrvice.

It recenily occutred to the mventor of the new telephone tepeater that
by using Edison’s loud speaking secciver ot motograph neas the catbon
or other sutable transuntter of 2 sccond ciscuit, a messags spoken into
the first cicuit would be repeated with undiminished force into the
sccond circuit. At the end of the sccond citcuit a repeater may be uscd
10 forward the mesage into a third ascut, and so on throughout an n.
dcfinitc number of citcuits. At the end of the last circuit 2 Bell recener
may be used, if desitable, instead of the motogeaph. A small clectsic
motar may be used for deiving the cylinder of each repeater dusing basi.
ncss houts. By mceans of a duplication of transmitting and szeciving
patts in cach rcpeater, mcssages may be automatically sent in cither
disection,

All pasts of anc 01 maze continents could be brought witkin speaking
distance of onc another.  The reprodduction of 2 speaker’™s voice wauld
be louder than the voice itaelf, because the sounds at cach tepeater are
dynamically due to the notor which rotates the cylinder. The tepio.
duction of the voice at the end of a dozen cireuits would be as loud as
that at the end of the fisst ¢-reuit,

The wnventor has devised a practiceal telephanograph, At the cnd of
the last cucut a phonogiaph may be set before a motagraph tecciver.
This will speak as loudly as the person sending the message, hence this
may be as deeply impressed an the wan cylinder as if the speaker were
piesent.  The phonograin nay be detached from the phonograph and
sentto the person addtensed. He may at leisute place this on his
phenograph and histen 1o the message. The phonegram may e saval,
and causad 1o reproduce the vaice of the conrespondent at any futuie
ume.

James Asnkr,
Daanville, Ont., Canada, Maich 3, 1500,

LAYING ATLANTIC CABLES.

Mz, Fo A Hamalton, EoE, of Halifax, N, X, rccently delivered
before the Danmenth Laterary Nociety an interesting talk abont the
North Atlantic cabies, with the laying of many of which he was per<on-
ally asscaatad.  The many dithcultics and diappointments wlich were
met in eadeavong to connect the iwe heaspheres by cable were intesr-
cstingly and somctimes thallingly described,

In 1837 the fius attemspt was made by a United Siates shipe A
start was made and 330 miles of cabile payad oug, lut just when thee
seemed 1o be hnpe of swwiccess sumething caused the cahle to part, the ead

was lost overboard and sank in a hundred fathoms of water, and the 350
wiles was losts  In the next attempt two steamers started i mideocean
one proceeding toward Ireland and the othier towanl Newfoundland,
The end was again lost overboard and 290 miles more of cable were left
on the bottom of the sea,

On July 28th, 18358, another attempt was made, this time with better
success, for in August both ships arrived simultancously at Newfound-
land and Ircland, having nct.:omplishcd the wotk of conneeting Lurope
and America by cable.  About 400 messages were transmitted by this
cable, some of which wete given by the speaker. One of the first was
from the directors of the company in England, and occenicd about
twenty minutes in transimitting, It was, ** Europe and Ametica are at
last united.  Glory to God in the highest and on carth peace and good
will toward men.”  The second message transwmitted was from Queen
Victoria to the President of the United States.  On Seprember 3rd,
1858, this cable bad breathed its last, but the feasibility of the work had
been demonstrated, and it was not Jong before it was again taken up,

In 1565 the neat attempt was made, with cable of superior quality and
with better steamers and appliances.  The ships engaged in the wark
were the Ternble, Sphink and Great Eastern.  After the start was made,
as the cable was being payed out, the speaker described the intense
amicty on board for fear of losing the connection.  When being passed
from baw to stetn the cable caught in something, and before the ship's
way could be checked it had chafed and broken and sank to the bottom
in 2,000 fathoms of water. Then commenced a series of drags, but all
to no avail ; it could not be recovered, and the work was abandoned in
1863.

But the hopes of the men who hiad undentaken the work never wav-
cied, and in 1866 they were reaiized.  The Great Eastern accomplished
the werk and cstablished the ties that have never since been severed.
The bones of the Great Eastern, on which the speaker had served, had
been since distributed among dealers in old iron.

From that time forward great strides had beenmade.  Inashort time
over 1,600 tons of copper wire had been 1aid in the North Atlantic.  In
1873 and 1874 great work was done, which was continued until ncarly
cvery place of any importance whatever has cable connection.  In 1874
the Faraday had commenced the work she is still carrying on.

To-day tepairing in decp water was no longer the difficult task that it
had bzen. The automatic grapnel was a great aid in the work, As
soon as the cable was hooked connection was established and those on
board weie aware that the cable had been picked up. “The ringing of
the bell was a welcome sound after long and tedious dragging.

A case of repaiting in 1,500 fathoms was described, and the delicate
work of raising the cable to the suiface without breaking it was shown.
It had to be picked up a couple of miles fiom the break, so that the end
would not slip off the grapncl.  Then the connection was made and the
other cnd was picked up in hke manner.  To raise the bight from about
two mitles of water required about four miles of the cable, so that thetwo
cnuds thus raised would be ten, twelve or fifteen miles apast.  Breaks
were accurately located by calculating from the tesistance.  The break
desciibed occutred 1,442 miles from St. Picrre.

SHORT-CIRCUITS.

Mr. Chac Hosmer, manager of C . R Telegraphs, has returned
from the Eutopean continent, his daughter in Paris having tccovered
from her recent illness

Mr. K. G. Holland, of the Mica Mzunufacturing Company, of Ottawa,
reports that the mining business in the Lake Gerard district, ncar Wake.
ficld, is brisk this scason.  The company intend canying on cxtensive
operations, and will cmploy upwards of onc hundred hands.

The announcement has beea made by the Financial Sceretary of the
Treasury, Mr. R. \W, Hanbusy, in the British Tlousc of Commuons, that
the governnent has decided to intraduce competition in the telephone
scovice 10 the countsy. I aked for a credit of $10,000,000 as a slaster
in order to cnable the Post-office Department to develop the telephonic
communication of London.

Mr. Frank Richandson, assistant clectrician of the C.INR., with a
staff of assictants, is about to leave OQitawa lor the Pacific coast.  Acting
undcr instructions from the Minister of Public Works, he will construct
a telegeaph line from Skaguay to Dawson.  The distance is 600 niles,
and the cont {on the basis of $250 per mile) will be S150,000. It is ox-
pected that the line will be in operation by the 1351h of November, 1599,

The annual mecting of the Bell Telephone Company was held in
Montscal last month.  The directors” 1eport stated @ 1,637 subscribers
hare been added duting the year, the to1al number of scis of in-
stsuments now carning sental being 32,082, The dompany now owns
and apctates 333 cachanges and 340 agencics, €66 miles of wire
have been addad 10 the long distance system in 189S of theve 326
miles are in the Ontatio Depantment and 340 wiles are in the East-
cn Depattment. The long distance lines now owned and opctated by
the company compsise 17,233 miles of wire on 6,096 miles of poles.
The 1eccints for the year 1598 were $1,302,093.03. made up as follows:
Exchanges, £035,5703.32: long distance lines, $204.455.493 private
lines, $12,743.32: wmisccllancous, $00,041.71.  The expenses were
€971.792.30, divided as below = Operating, $897.138.73  Iegal, $9,-
332,22 ¢ insurance, $13,730.203 bond interest, §37.042.16;5 miscel-
Iancous, §4,285,99.  This left a niet sevenue of $331,151.73.
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MODERN SYSTEMS OF INTERIOR WIRING.®
By L. B. CHuBnuck.

When the incandescent electric light was introduced commer-
cially about 1881, in order tosupplant its rival gas, it was claimed
that the new illuminant required merely the cheapest and simplest
kind of wiring. Paraflin covered wire (i.c., copper insulated with
two cofton layers soaked in paraflin) had been used before this
time for clectric bell and telegraph work, and at once
adopted for electric light wiring. This covering was found to be
totally useless, however, as often an overbeated wire would iy
nite the inflammable covering, the flame following the wire for
long stretehes, especially where concealed under the floors or
between the walls,

When the underwriters discovered this, they demanded a cov-
ering that was non-inflammable.  So.ca'led ** Underwriters”
wire was then introduced, the covering of which consisted of «
cotton fibre braid, with a coating of zinc paint on the outside,
This wire, while being non-combustible, was not water proof, and
where moisture wis present, electrolysis was sct up, which soon
destroyed the wire.

After the short stay of the ¢* Underwriters ™ wire, a wire insule
ated with bitumen was brought forward to be used in moist

was

FiG. 1.—PoRCELAIN TrRe WORK.

places. This, under the name of ** Parugon wire,” gavegood re-
sults for a time, but eventually its tsulation was found to crack,
and its manufacture was discontinucd.  Since then varions grades
of compositc and rubber covered wires have been introduced
which are water-proof and of high insulation. These have sur-
vived to date.

A little of the carliest work was done by tacking the wires
in place with small meta! staples.  This soon proved so object-
ionable, espegially with poor jpradc of insulation then used,
on account of grounds, short-circuits, cte., that it hax been
condemined cver since. A great deal of wiring after this was
donc with wooden cleats to support the wires in position. The
wires were carclully run in reapect to being kept away from gas
or watcr pipes, and though no attempt was made to keep them
from touching wood or plaster, they have given good satisfac-
tion in nearly alt cases where the buildings were perfectly dry.
Rut natural dampnexs in the atmosphere, a leaky roof or the
accidental spilling of water, is moat liable to impair the insulation
to such an extent that considerable leakage might take place.
Fortunately, in this climale the small amount of moisture in the
atmosphere bas practically no cffect on invide wiring, though in
fogyy districts near the sea coast, and especially in England,
a great deal of trouble is expericnced from grounds caused by a
film of moisture forming over the surface of the fittings.  In re.
gard to wires imbeddedin plasier, the effect on theinsalation is un-
certain, depending  on the composition of the plaster and the
covering on the wire.  Ia some cases the alkalies in the plaster
soon break down all insulation on the wire, while there are many
astances of specimens of wire testing well after being imbedded
o plaster for many years.

To prevent any Liability of leakage or chemical action on thic
wire, it is now supported throughout on porcelain knobs or cleats,

® Paper read before the  Engincering Sodiety of the School of Practical Science,
Toroalo, and pablobed by permitsion.

and where passing through timber or plaster s susrounded by a
porcelain tube.  In Fig. 1 is shown asketch of this method of
wiring as instatled in the ordinary style of building.  As may be
seen from the figure, there is considerable open space in the parti-
tion walls, under the floors, and in many cases on the onter brick
walls, in which the wiring may be concealed.  The joists, sud-
dingr, ete., are bored to receive the porcelain tubes, and the wires
run through these tubes, which are made in different sizes amd
lengihs, depending on the size of the wire aud the thickness of
the timber they ace to pass through.  The wiring of such @ build-
ing is most readily done while the building is under construction
and before the Lnhing and plastering is commenced.  In finished
buildings, where the wiring is 10 be concealed, the problem is
more complicated, and to aveid breaking the plaster, i number of
devices are used by dilferent contractors.  In passing down the
partition walls the best work is done by using bits with shiunks
that can be lengthened 1o twelve feet or more, and baring through
all obstructions in the partition from top to bottom. In passing
down the narrow space between the tathing and brick work on
outer walls, what is technically termed a **mouse™ is used,
consisting of it short chain fastened 1o the end of a cord.  This
is dropped down the wall and fished out from below ; the wires
are then dravwn up 10 the outlet in flexible conduit.  In order to
conceal the wiring under the floors, some of the flooriny is taken
up, preferably by carpenters, although in small jobs this work is
generally done by the electrican himself.  Where thick gummy
flooring is encountered, this is it most laborious operation with a
hand saw, and i smul circolar saw is often used to much advan-
tage. The writer has scen i combination of one of these saws
geared to a small iron clad motor used for this work, which an-
swered the purpose perfectly. Both saw and motor were mounted
on a iight wooden frame, by which the saw was moved abiead s
the culting proceeded. ‘T~ connection to the motor was
made by a long twin wire to the mains in the basement.

When it is considered too troublesome or expensive to conceal
the wiring in a finished building by lifting floors, ctc., the wires
are often runin woaden moulding to diminish the unsightliness
of open wircs across the ceilings or walls.  This class of work is
much uscd on steam boats and is especially adapted in wiring
panclled rooms, as the moulding may be made to match the
woodwork of the room. Considered from an electrical rather
than the decorative standpoint, wiringg imbedded in moulding
is inferior to wiring supported on porcelain and freely sur-
rounded by air.  The dissapation of heat is much casier cffected
in the latter case than in the former, andin a damp place the
moulding will ciuse leakage, as wet wood is A conductor rather
thas an insulator. A case was met with recently whicre a No. 8
wire under the action of clectrolysis had beea eatirely wasted
away to-a green trace of copper salis, by being imbedded in
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moulding, which bad been soaked by a break inan adjoining
water pipe-  In practice the use of moulding is confined to work
which isin full view aind quite dry, and is not allowed in con-
cealed work, auch as between tloars and ceilings, because of un-
certainty as 1o dampness.

A method of wiringg eapecially adapted to fireproof building,
and known as the concentric system, ix used 1o au great extent in
England and Germany, though not yet in Amcrica.  In this sys.
1em, as illostrated in Fig. 2, instead of udng two separate wires,
onc conductoris cnclosed inside of an outer armor, which is
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used as the other conductor.  The inner conductor is a tinned
copper wire, whichissurrounded with vulcanized rubber, taped and
bedded with jute. Over all is bound a layer of galvanized iron
wires twisted spirally, forming a complete tube about the inner
conductor, and having a conduclivity equal to it.  For three-
wire work, there are two inner conductors, insnlated from each
other, and from the outer covering, which in this case is used as
the middle wire of the system.  In both the two and three wire
work this outer armor is grounded where the mains enter the
building, and at different points along the wiring, if the stretches
are long. A case may occur where the terminals of two separ.
ate concentrics which are on long circuits come a short distance
apart. If one of these cables is fully loaded while the other is
idle, there may bea ““ drop ™ of 27 on the loaded cableto no
‘¢ drop ** at all on the other, which will cause a difference of po-
tential of 1%, between the outers at the ends of the two cables.
This unduer certain conditions is sufficient to set up electrolysiy,
which in time would destroy the covering of one or both cables
unless they are both well grounded at these ends. For alternat-
ing current work, unless for short runs, both conductors must be
run in the outer covering, as in the case of a single conductor in
an outer iron armor, the drop along the line will be increased
by impedence due to the altemating current.

The advantayes of thie concentric system are, that there is
practically only one wirc to run, and this may be buried in plaster
or run over iron work with impunity. The cable itself also is
quite amali, being for a No. 12 wire only &% in. in diameter, andas
no insulators sire required it is very casily concealed. Sinceit is
annored, it is unaffected by nails, etc., and in case of any rough
usage, such as the rupture of the cable by & chiscl, a dead short-
circuit is formed, which blows the fuse immediately, without any
arc being formed external to the cable. The adherents of this
system claim, like Mark Twain, that it is best to put all your eggs
in one basket and then ** watch that basket.” They argue that
it is better to put all the insulation on one conductor, and to sce
that this insulation is well protected, than to have two conduc-
tors, cach liable to a breakdown. The disadvantages of this
system are, first, the obvious difficulty in making the joints, and,
second, having the outer grounded, which is a disputed question.
This system is used chiefly in isolated plants or in buildings using
alternating current and supplicd from separate tramsformers, as
there would probably be considerable clectrolysis of gas and
water mains where there was a network of bare outer conduc-
torsall over a city.

Tho concentric system is not used in America, and in the mod-
cr type of fireproof buildings, having brick partitions and floors
of brick arches across the stecl floor beams, the fmil system of
wiring on porcelain knobs is unsuitadble.  There is usually no free
space along the floors or in the walls for running the wires, and
even if there were such i space, the chances are greatthat alling
morntaror brick would cither break the wires or ground them on the
steel frame work.  To provide protection and accessibility to the
wining in such buildings, the conduit systems have been evolved.
As far back as 1855 there arc instances of wiring on some steamers
being runin small brass pipes.  Theinside of the pipes was smooth,
and as the runs were not lony;, the flexible cord used was casily
threaded through the pipe from onc opening tothe next. Speaking
tubes were tried about this time (0 act as a channel for the wires,
but it was found that the conductors could not be inserted or with-
drawn freely, and speaking tubes for this purposc were discarded.
Since that time there has been very langely used R tube of papier
mache, impreganated with a bituminous compound, to render it
impervious 10 moisture and alvo 1o increasce its insulation. It was
found, however, that when this * plain condumit * was concealed in
plaster, it was ultimately destroyed by chemical action.  Another
form of conduit, calied circular loom or flexible conduit, is now
uscd extensively.  The inner portion consists of a tube formed by
2 strp of treated paper wound in a spiral: over this is a braided
coveringg caated on the outside with flakes of mica.  Though the
inner tube is rather inflammable, the outer tube will withstand
quite & flame for some time.

Thc next sep was 1o cover the plain papier machc tube with a
thin brass sheath haviny alongitudinal scam.  This brass armored
conduit was thought al onc time to be near perfection, but cven it
was found to have its faults. It withstands chemical action to
>ome exteat, but is not conpletely waterproef, and, like all the
preceding formis of conduit, itis very susceplible 1o mechanical
injury.  Much of the trouble with brass armored conduit hasbeen
duc to the poor manncr in wlach it was installed, as moisture en-
tering at the outlets or at poor joints is absorbed by the inner lin-

ing, which in time will ground the wires on the ovler covering.

Several tests were made in the school laboratories on both the
circular loom and brass armored conduit, to determine their insu-
tation under the presence of moisture,  These tests were made by
the condenser method in connection with an clectrostatic voltmeter.
It was found that in the case of the circular loom, though ol fairly
high insulation when dry, the insulation resistance fell off very
rapidly uader the presence ol much moistare.  The brass armored
conduit tested well when dry, and alse with moisture for a short
time.  When exposed, however, to damp for some time, especially
if the armor was defective, the insulation fell off, the cffect of
grounding being more noticeable in the citse of the brass armored
conduit than with the circular loom, on siccount of the metal cov-
ering.

For absolute mechanical and moisture protection, the iron
armored conduit is now used. It has been made with insulating
linings of paper, wood, rubber, cement, eniumel and asphaltic
compound. The metal tube should be the minimum of metal for
strength and cigidity, and the lining, besides being capable of
beading with the pipe without cracking or splitting, must be im-.
pervious to heat and moisture.  There has been much discussion
as to whethier an insulating lining is necessary in a metal pipe
which is perfectly waterproof and the wires it comtains are insu-
lated up to many megohms per mile. At the World's Fair (1892)
all forms of pipe tubing and conduit then munufactured Were re-
jected, and plain iron pipe was finally adopted, in which the dis-
tribution wires were run.  Although some of these wires were
carrying a 2,000-volt alternating current, no faults whatever were
developed.  There are also thousands of miles of plain iron pipe
now used for underground service for high potential muins in
cities, which have given perfect satisfaction.

In spite of these facts, a thin insulating lining is always vsed for
interior conduit work, for several reasons. Al the iron pipe as
now manufactured on a large scale is very rough on its interior,
duc to burrs, fins and splinters, and in pulling a wire through a
long streteh of this pipe the insslation is very liable to be torn, ‘cs-
pecially in rounding corners, elbows, ctc., in the smaller sizes of
pipe. A plain iron pipe is also liable to sweat internally, and any
rust duc to moisture in the conduit is a menace 1o the insulation
on the wire. Thus a thin lining is useful as tending to preserve
both the pipe and the insulation.

There are two stylex of iron armored conduit very extensively
used, one having a lining of treated paper and tae other a thin
coating of cnamel both inside and outside.  The lining in the latter
conduit is very hard and as smooth as glass, whichis an advan-
tage in inserting the wires. These iron armored coaduits are
manufactured in the régular gas pipe sizes externally, and in coup-
ling the standard gas pipe threads are also uscd.

DISTRIBUTION.

The system of distribution to be used in a building depends to
A large extent on the character of the building, whether the lights
are scattered, as in the case of a
business block, or arrmanged in
groups in a large clectrolicr,
around the stage, ctc., as in the
case of a theatre. One of the
most general methods of distribu-
tion is shown in Fig. 3, which
gives an isometric sketch of the
feceder system in one wing of a
modemn officc building. In this
system of wiring all the branch
circuits (not shown) on cach floor
arc run from one or more distri-
bution boses or cabinets on that
floor. The pancl boards in these
cabinets are supplicd from the
switchboard in the basement by o
system of risers or fecders run-
ning uponc of the side walls to
the cabinets.  In conduit work a
two-wire systeimn is usually em-
ployed throughout the building,
and a separate pair of feeders run
up from the switchboard to cach
distribution box. Or where the load is light, and scparate con-
trol for cach floor from the basement is not required, the pancl
boards on two or three adjacent floors are supplied from one pair
of feeders.  In order that the public lights along the halls, stair-
cases and clevatars may be independent of the othér lights in the
building, itis customary to run a pair of fecders from the base-

FiG. 3.~FREDER SVSTEM.



March, 1899

CANADIAN EHELECTRICAL NEWS 45

ment (o one or mare separate pancl-boards on certain floors from
which these lights are wired. In case current is required for
running motors for printing presses, etc., on some of the floors,
the main panel boards on these floors are divided into two sec-
tions, ane part for the lighting and the other for power service.
This power scction of the panel board is supplicd by scparate
feeders from the power pancl of the switch-beard, front which are
also run the mains for the elevator motors.

Where ventilating motors are used in a building, they are usually
placed immediately under the roof and wired from the power
panel in the top floor.  To start or reverse these from the base-
ment, & magnetic switch is often placed in the branch circuit to
the motor, and the four small controlling wires from this switch
run to the basement in one conduit. By the use of these auto-
matic switches, motors, lights, ctc., may be controlled from dis-
tant points without the expense of diverting the heavy main wires,
They can be used in controlling dummy waiters from different
floors, and also as the ordinary three and four point switches
in lighting an clectrolier from several different places. Where
the building is to be wired for clectric bell, telephone or ticker
service, weatherproof wire is generally used throughout for this
purpose, and all the wires from each floor run in a single conduit
to a distribution box in the basement.

INSTALLATION.

In Figs. 4 to 11 are shown details of different parts of conduit
clectric wiring as installed ina fireproof office building. The
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Fia. 4.—~WiRe Wav.

conduit is installed at that swage in the construction of ihe
building afier the brickwork in the flooring and walls is finished,
but before any plastering is started.  Since even the smallest size
of conduit (357) is gencraliy too Iarge to be covered by the layer
of plaster un the brick walls, it is necessary to cut shallow chan-
nels in the brickwork wherever the conduit is to run on these
walls. This is a tedious job, and is usually done by a gang of
men with hammers and cold chisels before the regular conduit
work is started.  Where there are a number of vertical feeders
requiring large conduit to be run, arraggements are made with
the architect to have a recess left
in the brickwork of sufficient
width and onc brick decp from
the bascment right up to the roof.
A good place to run this channel
for the feeders is up the clevator
cnclosure.  This is generally ina
centeal location, which is con-
venient for the panel boards, and
besides this there are no windows,
panitions, walls, cte., to dodge
around in running the fecders
10 the basement. Fig. § shows
the manacr in which the feeder
conduits are run in the wire way
and their connection to the dis- &
tribution box, also the smaller

braach conduits leading from the
box to the different circuits.

On account of the large size of wire used for the feeders, a
scparate couduit is grenemily run for cack wire.  If, however, an
alternating current is 10 be used in the building, this arrangement
of one conductor in an iron tube will cause a loss of encigy by in-
duced currents set up intheiron. Itis thus necessary to use
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brass armored conduit or to neutralize this effect by ronning both
wires in the one tube,

In the branch circuitx two wires or a twin wire are alutost always
run to a single conduit, and the wiring differs in some respects

FiG. §.—OrmNARY WIRING,

from ordinary methods. In ordinary work, where a number o
lights are installed in a room, the mains arc run down the length
of the room and branches tapped off to cach lamp, as shown in
Fig. 5. In conduit work, however, no tee’s are placed on the con-
duit, and a zig-zag path is taken from one outlet to the next. In
afterwards insecting the wires they are run to the furthest outlet,
and, working back, a loop is left at each of the other outlets, to
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which the wires from the fixture are connected. Thus in this ““loop
system™ (Fig. 6) the branch wires are not cut at any place between
the panel board and the furthest outlet, so that if lnrger wircs are
afterwards required, the different fixtures anay be disconnected,
the old wires pulled out from end to end, and the larger wires in-
serted.

Some details of the conduit work on brancl: circuits are shown
in Figs. 7and 8. It will be noticed that the conduit is run on the

Fic. S.—DETauLs oF Braxcit CIRCuUITS.

brick flooring and not across the ceilings. Thisis because the
plaster on the ceilings is not thick cnough to cover the iron
armored conduit, and since the brick flooring is afterwards cov-
cred by twq to four inches of cinders, over which asphalt or the
floor boards arc Iaid, the tubes arc completely concealed.  Inboth
these figures outlet baxes are used, into which the cads of the
conduit at the outlet are sealed.  These outlet boxes are made of
iron, with R lining of the same matcrial as that used in the conduit.
Two common forms arc shown in Figs. 9 and 10, the first of
which is an outlet box shaped to act as a receptacle for a flush
switch. Fig. 10 gives a form used at a bracket outlet, showing
the nipple on the cover by which the bracket is supported. In
many buildings, however, outlet boxes are not used, especially
for bracket and ceiling lights, the conduit being timmed off
ncarly flush with the plaster and the fixture connected upin the
usual manner.  \When one or more branclies arc 1o betapped off
the mains for an clectrolier, ctc.,, a **junction box ™ is used.
Thescare very similar 10 outlet boxes and often contain a branch
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Cut out, making them practically a distribution box on a small
scate.

The wiring in the basement is usually run open, ie., not con-
cealed in the plaster, and is often run in flexible conduit or on
poreelain kaobs, though for fireproof work the wron armored con-

f16. 9. -OvTLET Box. Fit., 10.--0OutLit Box.

duit is continued to the switchboard, A very useful support, made
from gas pipe, for carrying the conduit in the basement is shown
in the upper portion of Fig. 11, This figure alvo shows a form of
switchboard suited 1o the feeder system in Fig. 3, each paic of
feeders being controlled by i double pole switch,

1t is not permitted when installing the conduit to run cords in
the stretches as they are put up, to facilitate pulling the con-
ductors through afierwards, as this might make poor construction
possible 3 that is, it would be an casy matter to pull cven large
wire through a conduit hiving rough, poorly made joints, which
would abrade the insulation on the wire.  When the wire is run
through the conduit properly, it is practically 2 gaurantee that
the conduit has been well installed or the conductors could not be
inserted. For this same reason, it is importamt to have all
vecesaary curves as gradual as possible or difficulty will be had
in running the wires afteewards.  In making & correct joint in
iran armored couduit, 2 wheel pipe cutter is used 10 cut merely
through the outer iron armor, a hack-saw being used to saw
throusth the hning. A reamer is then used to trim up the end of
the conduit before it is threaded. A jack-knife is often used in-
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FiG, 11.—~SWITCHROARD.

stead of the reamer, but a poor job is gencrally the result.  Care-
should also be 1aken that the white lead used in sealing the joim
does not get between the ends of the conduit.  This can be pre-
veated by giving the coupling a turn or two on the conduit, and
then applyiny the lead to the thread on the outside of the conduit.

The actual wiringz of the building by ruuning the conductors
through the conduit is not done il all the plastering, flooring,
ctc., is over and the building is nearly finished—in fact, the wires
are often run and the fixture work done ot the same time.

There s not much difficulty s running the risees or feeders, as
the conduit is large, and the wire, where larger than No. 6, is
penenally a stranded conductor. On the Lorizontal branch cir-
cuits, however, with maay tuns and using twie wire, the problem
is not so simple.  The inside surface of the conduit is firnt rend-
ercad smooth by blowing some powdercd soapstone out of a horn
through a section of the conduit. A\ steel tape about %™ wide and
as thick as a clock spring is then passed through the conduit, afier

which the wires may be run. Theape is always run downwards
if possible from & higher to a lower outlet.  Au ordinary stretch
for a runis from fifty to eighty feet with three or four turns,
though it i sometimes possible to thread the steel tape nearly two
hundred feet on a horizontal run.

In conclusion, it may be stated, that on account of the high
standard of insulation now used on wire, any system of wiring is
practically perfect where thie insulation is protected from mechani-
cal and chemical injury.,  The system to be cmployed in any
special case depends on the circumstances. In some ciuses one
system may be perfect, while in others it is expensive and un-
necessary. In the best practice iron armored conduit is used in
tireproof buildings or where the wiring is embedded in pluster or
brick work. For the ordinacy class of buildings with wooden
joists, etey, where there is no linbility of mechanical abuse, porce-
tain work is perhips as good a system as can be used. In any
case, where the wiring 18 properly done, the incandescent electric
light-—in contrast to the explosive and poisonous character of
ordinary ligiting gas -is probably the safest method of illumina-
tion yet devised by man,

THE BURSTING OF SMALL CAST IRON
FLY-WHEELS. .

Mgr. Chas. H. Benjamin, of Clevtiand, Ohio, in a
paper presented recently to the American Society of Me-
chanical Engineers on the above subject, states the
following as his conclusions on the subject, based upon
careful experiments :

1. Fly-wheels with solid rims, ¢ the proportions
usual among engine builders and naving the usual
number of arms, have a suflicient factor of safety at a
rim speed of 100 feet per second if the jroa is of good
quality and there arz no serious cooling strains. * In
such wheels the bending due to centrifugal force is
slight, and may safely be disregarded.

Py

2. Rim joints mid-way between the arms are a
serious defect and reduce the factor of safety very
materially. Such joints are as serious mistakes in
design as would be a joint in the middle of a girder
under a heavy load.

3. Joints made in the ordinary manner, with internal
flar.ges and bolts, are probably the worst that could be
devised for this purpose. Under the most favorable
circumstances they have .only about one-fourth of the
strength of the solid rim, and are particularly weak
against bending. In several joints of this churacter, on
large fly-wheels, calculation has shown a strength less
than one-fifth that of the rim. -

3. The type of joint exemplified in Nos. 16 and 17 is
probably the best that could be devised for narrow-
rimmed wheels not intended to carry belts, and
possesses, when properly designed, a strength about
two-thirds that of the solid rim.

It is gratifying to notice the fact that since the
subject of joints in fly-wheel rims has been so thoroughly
ventilated during the discussions before this society,
several of our prominent engine builders have changed
the designs of their wheels by bringing the rim joints
opposite the ends of the arms. The experiments which
have just been described, although at times a trifle too
exciting, were interesting from first to last.  The writer
hopes to supplement them by others on models of the
more recent rim-joints, and would be giad to receive
any suggestions. The more this subject is agitated,
the less shall we have occasion to mourn the destruction
of life and property on account of faults in the design
of this most nccessary element of the steam engine.

Mr. C. H. Meredith, of Ottawa, is working on an
invention to prevent anchor ice,
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PROPOSED WATER POWER DEVELOPMENT
AT SHAWINIGAN FALLS, QUE.

A water power development of rather unusual
interest, the construction of which will soon be com-
menced, is that of the Shawinigan Falls, on the St.
Maurice River, P.Q. This power and over 8oo acres
of land adjacent thereto are owned and will be de-
veloped by the Shawinigan Water and Power Company,
of Montreal.

At these falls the river, which is one of the largest in
Canada, draining some 18,000 square miles of territory,
drops over 140 teet in a very short distance. The
extraordinary formation of the peninsula of land lying
between the upper and lower levels of the river above
and below the talls, and the way in which the river
turns at more than a right angle to its course after
hurling itself down the main cascade, here affords
what is undoubtedly onc of the most favorable natural
locations for a water power development in the
world.

Owing to the nature of the country drained, which is
densely wooded throughout, the flow of water in this
stream is very steady throughout the yecar. At lowest
water it is calculated that sufficient water passes over

junction of the St. Maurice river with the St. Law-
rence river, and 17 miles distant from the falls, is a
seaport with excellent shipping faciiities, which afford
means of water communication with the ocean and the
great lakes for eight months in the year. ‘The Cana-
dian Pacific Railway passes through this town, and the
Grand Trunk railway is reached by means of a ferry to
the opposite shore of the River St. Lawrence. It is
intended to transmit power under 20,000 volts pressure
to this town for manufactures of various kinds on an
extensive scale.

The present development, for which zontracts have
been let, and on which construction will be commenced
shortly, will consist of the installation of turbines and
generators for 30,000 horse-power, with provision for
extension up to 150,000 horse power. Twenty thou-
sand horse-power of this will be in the form of
alternating current for transmission to Three Rivers,
and 10,000 horse-power in low-voltage direct current,
to be used in various electro-chemical industries in the
vicinity of the falls. The water is to be taken in from
the side of the river just at the head of the falls, and
carried back in a head-race 1,200 feet long, too feet
wide and 16 feet deep.  The arrangement of the head-
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the falls to develop 190,000 horse-power, under the

working head of 120 feet, on the shafts of turbines
having 8o per cent. efficiency. Of this amount 130,000
horse-power could safely be used.

The falls are favorably situated as regard saccess to
rail and water shipping facilities. The Great Northern
Railway, which is a link in the short line route from

- Chicago and Parry Sound to Quebec by way of Ottawa,
passes close to the falls, and the construction of a
siding 414 miles long to this road will be commenced in
the early spring. This will give communication with
Quebec, go miles distant in one direction, and with the
great west by the shortest known route, in the other
direction. The Canadian Pacific Railway, Canada’s
transcontinental line, passes within 1o miles of the falls
on the opposite side of the river, and a siding from this
road has been located by the engineers. The operation
of the Montreal and Quebec division of the Canadian
Pacific Railway and a considerable section of the Great
Northern Railway by clectricity, using either the trolley
or the third-rail system, is claimed by the engineers to
be well within the commercial possibilities of this
development.

Three Rivers, a town of 9,000 inhabitants, at the

g N
race entrance will naturally tend to allow the draft over
the falls to carry off the trazil and anchor ice which is
such a bugbear to all engineers who have to deal with
water powers in Canada,

The bulkhead is to be of concrete, with steel grates
operated by pneumatic pressure, in front of feeder-pipe
inlets, and from here the water will be carried down in
steel feeder pipes 13 feet in diameter and about 330
feet long. Each of these pipes will carry sufficient
water to develop 10,000 horse-power net, under the
working head of 120 feet. Two of the pipes will be
connected to.two pairs of twin turbines, each of 3,000
h.p. capacity, running at 300 revolutions per minute,
each direct connccted to an alternating-current 35,000
h.p. generator.  These generators will be among the
largest horizontal shaft generators yet built, and will
weigh in the neighborhood of 100 tons. A pair of gate
valves 78 inches in diameter, with pneumatic lift, will
control each unit of 5,000 horse-power, so that should
one unit require to be stopped, the opposite one on the
same pipe can be kept running.  The turbines operating
the direct-current generators will consist of four pairs
of twin turbines, cach of 2,500 h.p. capacity, having
two direct-connected generators, one on cach cnd of
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the driving shaft.  Each of these 2,500 h.p. units will
also be controlled by separate gate valves.

A special feeder pipe 4 feet in diameter will run the
exciters and the air compressor, supplying air for the
operation of gate valves, switches, etc.  All the feeder
pipes are to be coned down and provided with numerous
pop valves and large air cushion cylinders to relieve
water hammer. The governors will be operated by
compressed air, and in operating the cylinder gates ot
turbines a novel arrangement has been devised, so that
no moving part of the mechanism will operate under
witer.  Roomy tunnels well above back-water level
will run hetween the generators and switchboards and
transformers.  The switches will be operated by com-
pressed air, and the switchboard is so located as to
overlook all the generators and exciters.

The transmission lines to Three Rivers, operating
under a pressure of 20,000 volts, will be two in nume-
ber, one on each side of the river, so as to avoid the
risk of total loss of line from forest fires which might
occur in the wooded country through which the lines
will pass.  These lines will be 17 miles long, of which
15 miles will be dead straight. Wire will be bare
copper, on triple petticoated insulators set on suitable
cross arms on heavy cedar poles set 6 feet into ground,
100 feet apart. )

A triple line of lightning arrestor wires, grounded at
every fourth pole, will be carried over the transmission
lines. The transformers at both ends will be oil-filled
self-cooling.

Messrs. T. Pringle & Son, of Montreal, are the
company’'s engineers for both the hydraulic and
electrical development, \W. C. Johnson, engincer of the
Niagara Falls Hydraulic Power & Manufacturing Com-
pany, being consulting engineer.  Wm. Israel Bishop
will be engineer in charge, and F. H. Lconard will
have charge of the designing and installation of elec-
trical apparatus,

For the above particulars we are indebted to the
Electrical World.

BRITISH COLUMBIA.

The Legislature of the province of British Columbia
has passed a bill, which received its third reading on
February 13th last, to provide for the inspection of
steam boilers. It is entitled *“ An Act respecting the
Inspection of Steam Boilers,” and is as follows :

ACT RESPECTING THE INSPECTION OF STEAM BOILERS.

fler Majesty, by and with the advice and consent of the Legisia-
tive Assembly of the Provinee of Rritish Columbia, enacts as
follows :

1. This Act may be cited as the ** Steam Roiler ln\pccl‘mn Act,
1809.”

2. The expression * boiler ™ wherever the same occurs in this
Act inctudes the steam eogine or engines, and every part thereof,
and all apparatus and things avached to and coanccted therewith,
or used with reference to any sach boiler or engine.

3 This Act shudl not apply to railway locomotives on  milways
under the supervision of the Dominion of Canada, nor to any
boiler subject to inspection under the laws of the Parliament of
Caoada, nor to any boiler with a capacity of two horse power or
under,

3+ The Licutenant-Governor in Council may constitute such
portions of the Province as he may think proper into Steam Roiler
Inspection Districts, and may, from time to time, alter such
districts,

g For cach of such distnicts the Licutenant-Governor in
Councdl shall appont an Taspector, o be called Inspector of
Steam Boilers,

6. It shall be the duty of cach Inspector to juspect the steam
boilers within his district before the same shall be used, and once
at least in each year to inspect and thoroughly test all steam
boilers within his district.

7+ Nothing in this Act shall be construed to prevent the use of
any boiler or steam generator which may not be constructed of
riveted iron or steel plates, when the Inspactor bas satisfactory
evidence that such boiler or steam generator is equal in strength
and as safe from explosion as boilers of the best quality con-
structed of riveted iron or steel plites.

$. (1.) Every steam boiler shall be provided with a fusible plug,
approved by the Inspectoriinsertedin the flues, crown sheetor other
part of the boier most exposed to the heat of the furnace when
the water falls below the presenbed himus, so that the plag will
fuse and put out the fire.

(2.} Each Loiler shall have a safely valve of approved pattern
of not less than one square inch of area to theee square feet of
grate surface 1 if it be a water tube boiler, it shall have one
square inch of area to six square feet of grate surface.  This
safety valve shall be set by the luspector to the pressure of
steam adlowed by him.

(b.) No person shall alter in any way the weight, or if a
spring loaded safety valve is used, no one shall alter the spring
S0 as 1o ciarry a greater pressure than allowed by certificate of
Inspector, under 2 penalty of not exceeding one hundred dollars,

9. Every steam boiler shall also be provided with one or more
dteam gauges, tococks, gauge glass and safety valve, tested an-
nually, unless the Inspector shall specially certity the same to be
URNECENSUTY.

10. The certificate of inspection to be granted under this Act
shall be in the form set out in Schedule A,

11. The saud certificate, together with a copy of sections 24
and 22 of this Act, shall be posted up, and be kept posted upin a
conspicuous place on the steam boiler, or in the engine room
where such  steam boiler is being operated, in such place as
the Inspector shall direct, and no person operating such steam
boiler shall operate the same at a higher pressure than that
authorised in the certificate.

12, (2) An appeal shall lie from any ruling or decision of an In-
spector, to the Chicf Commissioner of Lands and ‘Wotks, whose
decision shall be final, and the said Chief Commissioner shallhave
power to arder the payment of i reasonable sum for costs,
and in case of default in payment pursuant to such order, the
sime may be recovered i any Court of competent jurisdiction
by the party or parties to whom awarded.

(b) In any appeal it <hall be lawful for the Chief Commis-
sioner of Lands and Works, if he think fit, to summon to his
assistance an expert engineer who shall attend and assist ac-
cordingly.

13. In addition to the annual inspection, it shall be the duty
of cach Inspector to examine at any time, when in his opinion
such examination shall become necessary, all such steam boilers
within his district as shall become unsafe from any cause, and
to notify the owner or person using such steam boilers of any
defect, and what repairs are necessary in order to render them
safe.

14. The Inspector shall have the right, at all reasonable hours,
to cxamine steam boilers in course of construction or repair,
aud to refuse to grant a certificate for any steam boiler found
to be defective according to the provisions of this Act, or of
which such examination has been refused. )

13. Each Inspector sitdl keep a register of the inspections
and certificates made and granted by him, of all repairs or-
dered by him, of all steam boilers condemned by him as une
sitfe, of all accidents 1o steam boilers whether by explosion or
otherwise, and of all casualties that may happen or occur in
connection with steam boilers within his district.

16. The Chief Commissioner of Lands and \Works may or-
der an investigation 10 be made, by any person or perons,
into the cause of any accident to any stcam boiler, attended
or not attended with loss of life, and the person or persons so
appointed may summon witnesses and compel their attendance
betore him or them, by the same process as Courts of Justice,
and may administer oaths and examine witnesses touching the
cause of such accident, and shall report thercon to the Chief
Commissioner.

17. Each Inspector shall anuually, on or before the first day
January, send to the Chief Commissioner of Lands and \Works
a concise report of all inspections amd trnsactions connected
with the performance of his duties, and of all accidents and
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citsualties to steam boilers, whether by explosion or otherwise,
that have happened or occurred within his district during the
year,

18. The fees to be paid for jnspection and the salary of the
Inspectors shall be fixed by the Licutenant-Governor in Coun-
cil.

19. Every person who constructs steam boilers known to be
imperfect, or who drifts any rivet hole to make it come fair,
shall be liable to a fine of two hundred dollars,

20. It shall be the duty of ownms or managers of steam
boilers 10 allow the Inspector free access to the same, and to
furnish water and filf the boiler and remove the jacket or cov-
enng when directed by the Inspector, to enable the Iuspector
to make a proper test, and all engineers operatling sech steam
boilers shall assist the Inspector in his examination, and shall
point out to him any defect that they iy know or believe
10 exist in the steam boiler in their charge, subject to a penalty
of not less than twenty dollars nor more than three hundied
dollars.

21, Any person aperating a steam boiler, as well as the fes-
see or owner thereof, in case the same is being operated with
his consent, without there being an unexpired certificate of in-
spection thereof, shall be liable to a pennlty of five dollars a
day for cach day that he shall operate such uncertificated steam
boiler 3 provided, howeves, that the penalties hercin enacted
shall not take effect until after the expiration of four months
after this Act shall have come into force, nor in cases where
there is no such certificate owing to the neglect or default of an
Iuspector.

22. It shall be the duty of the person operating or owning any
boiler pronounced by the Inspector unsafs, o cease to use the
same until such repairs as are indicaied by the Inspector are
made, and in case of failure to comply with the requirements of
tke Inspector, the person owning, as weil as the person operating,
any such boiler shall be liable to a fine not excceding one hun-
dred dollars, and shall also be liable for any damage to person
and property resulting thecefrom.

23. Any Inspector who shall wilfully certify falsely regarding
any steam boiler shall, on conviction, be liable to a fine of not less
than fifty dolliars and not exceeding five hundred dollars.

23. Any person violating the provisions of section 11 of this Act
shall be liable to a penalty of not less than ten dollars and naot
more than fifty dollars.

25. No Inspector shall act as agent for the sale of boilers un-
der a penalty of removal by the Licutenant-Governor in Council,

26. Any penalty recovered under this Act shall form part of
the Consolidated Revenue Fund.

27. Al penaltics imposed under this Act shall be recoverable
before a Justice of the Peace, a Police Magistrate, or a Stipend-
iary Magistrate. Such Justice of the Peace, Police Magistrate,
or Stipendiary Magistrate,sin case the penalty awarded by him
be not forthwith paid upon conviction, with such costs as shall
be awirded, shaltlevy the same by distress and sale of the goods
and chattels of the offender, by warrant under his hand and seal.

28. In default of the payment of the penalty and costs, or of
sufficient distress, the offender may, by warrant under the hand
and scal of the convicting Justice of the Peace, Police Magis-
trate, or Stipendiary Magistrate, be imprisoned in the nearest
goal or lock-up for a period of not less than fourteen days, and
not more than six months, at the discretion of such Justice of
the Peace, Police Magistrate. or Stipendiary Magistrate.

29. No coaviction or warrant of commitment under this Act
shall be vacated, quashed or set aside for want of torm, or be
removed by writ of certiorari or other process into the Supreme
Court.

30. (@) The Lieutenant-Governor in Council may make rules
and regulations for the testing of steam boilers, and all matters
connected with the construction and working thereof, including
the examination of persons in charge of same.

(b.) Any rules and regulations made under the authority of
this section, shall, after publication in the British Columbia
Gazette, have like force and cffect as if herein enacied.

SCHEDULE A"

CERTIFICATE OF INSPECTION OF STEaMm BOILER.
This certificate expires
PROVINCE OF BRITisit CoLUMBIA. 18 .

I hereby certify that I have this day inspected the steam boiler
owned by of in
the Province of British Columbia [GIVE DISCRIPTION OF STEAM

ROILER BY WHICH 1T MAV RE READILY IDENTIFIED], and having
carcfully examined said steam boiler, have found the same in
coundition, and therefore authorize a steam pressure of
pounds to the square inch and no more.
Dated this day of 18

INSPECIOR.

MUNICIPAL LIGHTING PLANT AT ACTON.

Tue village of Acton, Out,, is now supplied with are and
incandescent clectric lights by & municipal plaat, which was
started up for the first time on January 28th, just two months and
one week afler the contracts were signed,

The power house is i stone structure, 24 » 50 feet, floored with
maple, with walls and trimmings of dressed red birch,  The
engine and dynamo room is 24 x 37 feet, and the boiler room 24 x
13 feet. The engineis of the Wheelock type, capacity 25 h.p.
nominal ; and the Loiter go hup. These wete supplied by the
Goldie & McCulloch Co,, Galt, and uphold the reputation of that
well-known firm.  The dynamo is a fifty kilowatt alternating
current machine, with a capacity of 1,000 incandescent lights,
There is o fine two-panel warble switchboard, with full com.
plement of controlling instruments, and 6 32 c.p. incandescent
street lamps, areanged in two circuits independent of each other,
and a third circuit for domestic and commercial service, also
independent.  The clectrical machinery, wiring, ete., was con.
tracted for by the \W. A, Johnson Electric Company, of Toronto.
The main driving belt is 16 inches, 63 feet long, and the dynamo
belt is a 10 inch, double, endless. Both were supplied by the
belting department of the Acton Tanning Company.

Mr. Reynolds, the clectrician, had the general oversight of
plans and arrangements; Messrs. Forbes and Grabam of the
erection of the power house ; Mr, W. Cowan, of the Goldie &
McCulloch Co., of the placing of the boiler and engine 1 and Mr.
H. J. Hurd superintended the construction of the electrical work
for the \W. A, Johnson Electric Co.

MOONLIGHT SCHEDULE FOR MARCH.

H:?‘:{,{ Light, Eatinguish, a(‘;l:’i

.M, M. H.M

1ooo.] M Garo | M. T30 5-20
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B.... v 6,20 » 5.20 |11.00
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" 6. 30 o 3.20 10.50

»  6.30 » 310 |1o.40

” 740 ” 510 9.30
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16.... » 10.30 n 310 6.20

7 e »  11.00 ~ 5§10 | G6.10

18, n 11,50 ”  3.10 5-20
ciene #  3.10

AN 12,90 L M o430

.20 ” 5.00 3-40
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” 2.30 ” 5.00 2.30

No Light. | No Light. |.....

No Light. { No Light. {.....
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BM. 630 | P.M. g.2 2.30

v 6.50 v 10.20 330

v  06.50 # 13.30 340

» 630 | aMo1230 | 540

Total......... 18530

Tur PITTING OF BOILERS. —luvestigations have been made by
M. Olory. a French engincer, in regard to the pitting of boilers,
the result showing that the powder thus formed contains 86,
29 per cent. peroxide of iron, 629 per cent. of grease and other or-
ganic matter, and 4.25 per cent. of limelalts.  In one of the tests
resorted to a polished iron bar was first inmersed in a satural
water containing much oxygen and no Kme salts; the bar serandu-
ally rusted, the corrosion ceasing when the oxygen was used up
~ the bar being now removed, repolished, and put back, it re.
mained perfectly bright.  Repeating the experiment, with water
containing lime, the rusting was much less cemplete, the lae
salts forming a protcctive layer on the iron, but or: polishing this
off corrosion recommenced. ~ In distilled water the bar remained
quite bright.  The corrosion is much more rapid if the water con-
tains carbonic acid gas as well as oxygen.
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MCGILE UNIVERSITY JFCTURE * BLECTRIUITY AS A FALTOR IN
MODFRN DEVELOBPMLINT.

The anmudd onnersity decture of Metall was delivered on
February ath before a large and representative audience, the
lecturer beimyz Prof, R B, Owens, clief of the electrical departe
went.  Prof, Owens chose as s subject ** Electricity as a Factor
in Modern Deselopment. At the outset he referred briefly to the
relation of the world s material and social progress to the work of
the cagineer the man who ccononucally converts the materials
and forces of nature 10 uselul and socal ends. A single inven.
tion- the steam engine--had made more history in its short life
than balf the world s rulers. By the introduction of electric trac-
tion, not only  had the santary conditions of our cities been im-
proved, but healthy country homes had been substituted for the
overcrowded tenement.  Electrie traction was not  dangerous at
highier «peeds than s possible with horses, and the small cost of
clectric operation permmtted of low fares being charged.  The
effect of rapid transit on urban architecture was also plainly seen,

In regard to electric power for industrial purposes, Prf. Oweny
sitid that he thought the change from older methods of factory
driving 1o the present one of using electric motors had a distinet
and clevating influcnce upon the character of the men employed.
Soscrupulously clean, cheerful and healthy had many modern shops
become, that positions in them are eagerly sought by persons of
both sexes of genuine culture and refinement.  For example, the
Weston Electrical Instrument Company, of New Jersey, were
erecting a new shop for the manufacture of their famous instru,
ments, in which not only are mauual operations reduced toa
minimuem, and a pure sunlight effect maintained by skilful coloring
and the intelligent use  of electric lights, but the very air the eme
ployces breathe is first mechanically cleansed of every germ and
dust particle it contains.,

The question of the place of engineering in the coming univer-
sity was dealt with,  The speaker said that just as a general
kuowledge of scivnce Bad become to be considercd an essential
it every course intended to afford a liberal education, soa sseneral
kuowledge of the applications of the science would likewise be
regarded.  In other words, the broad principles of engincering
would be included in every university course, and the special
branches would be taught in graduate technical schools. But
this would not come immediately --not until the supply of cuginecrs
more neasly equalled the demand for them, for only then could
they be expected 10 spend more than four years in preparation for
their work.  For the present, then, clectrical as well as other
special branches of engineering must be conducted as under-
graduite work, but so rapid have been the advances in the
development of electricity, and so vist are the facilities for experis
ment possessed by the larger manufacturing  companices, that the
school is in general behind the factory.  Conscquently, every
effort must e made 1o keep in close touch with best current prac-
tice.  This it would be sought to accomplish in 1wo ways—first,
by equipping the electrical laboratories with the best facilities for
investigation that could be obtained, most of the machines upon
which tests are to be made being supplied by the manufacturing
companics, as different new types are developed ; and, secondly,
by having practical engzineers, engineers of the better clectrical
manufacturing companies, and others engaged m special work,
deliver lectures on special subjects from time to time.

Prof. Owens suid that few, if any, schools of electrical engie
neering were more happily  situated  than McGill. . With the
splendidly equipped factories of the Canadian General Elcctric
Company at Peterborough, the Royal Electric Company at Mon-
treal, and the magnificent water power developments at Lachine
and Chambly, all within casy reach. the studeat would quickly
learn the bearing of his subject upon the comumercial and indus-
trial interest of the Dominion, and it was the speaker’s higghest
ambition that the spleadid water powers of Canada should be
guided into uscful channels largely by graduates of McGall
Univensity,

Prof. Owens then returned 1o s omanal subjeet, and traced
in more detail the developments wy the several branches of clee-

trical work.  Hhis remarks in tlus connection are given below in
full

ELECTRIC LIGHTING,

Sir Humphery Davy, with a battery of copper zinc clements,
gave us the electric are in 1810, by passing a current of electric-
ity between the ends of carban pencils held a small distance apart
in air, but the generation of electricity by che nical means was
then, and still is, too expensive for commercial use. It was not
until after the discovery of the principl of the dynamo by Henry
in 1830, and Faraday in 1830, that the way was opened for the
general application of the most beautiful and easily managed of
all forms of physical energy.

Coupled with the steam eangine and water wheel, the dynamo
counverts the solar energy of our coal fields and waterfalls into a
subtle and powetful force, whose applications are hiterally without
number.

Unaffected by gravity or temperature, capable of mdefinite sub-
division and highly eflicient conversion, and requiring the simplest
of all means of conveyance—a stationiry metal conductor--no
limit can be put upon the use of eleciric power.

By 1870 the dynamo machine might be smid to have reachied a
commercial form, but the problem of electric lighting was not
solved until 10 years later.  On February sth, 1480, Mr. Ediem
filed an application for a patent on a system of clectric lighting
involving the use of high resistance electric lamps, arranged in
multiple circuit across the terminals of a low resistance dyiamo,
solving by this combination the then serious problem of the sub-
division, as it was called, of the electric light.

In September, 1882, the Edison Electric Illuminating Company
of New York, started their Pearl street central station, to supply
current on a commercial scale to the down.town or business dis-
tricts of the city, and within the next few years about this old
station were worked out many of the problems of central station
practice.

So rapidly were the advantages of the incandescent lamp ap-
preciated for interior Jighting, and the electric arc for street
illumination, that in less than a single generation from fifteen to”
twenty million incandescents and nearly half a million arcs are
now in use in a single countsy—the United States.

In the early days of the industry when the problems of insula.
tion and distribution were imperfectly understood, it was neces-
sary to use low electric pressures and to place the central station
close to the district to be supplied, but now that we have become
fumiliar with pressures of ten, twenty, thirty and forty thousand
volts, and the possibilitics of alternating currents for transmission
and distribution are better known, the station may be located well
outside the limits of the average city, feeding into suitable sub-
stations wherever current is required.  This means both a great
economy in the cost of generation and the absence of the familiar
smoke nuisance,

The most notable example of this practice of concentrating all
generating machines in a single plant at 2 distance from the dis-
tricts to be supplied, is that of the Third Avenue Railway Com-
pauny, of New York. They are now installing the largest steam
clectric plant in existence, consisting of sixteen 6000 horse power
dynamos, having a combincd capacity of nearly 100,000 horse
power, the cquivalent of more than a million 16 candle power
incandescent lamps. The station will be situated on the upper
end of Manhattan Island, by the East River, and will distribute
current by underground conductors, at a pressure of 10,000 volts,
to sub-stations in all parts of the city. From the sub-stations cur-
reat will be supplied for surface and clevated railways, clectric
lighting, motors, etc.  Aside from the cconomy affected, this ar-
rangement will have a tremendous effect in purifying the atmos-
phere of New York. But no such scheme is necessary here.

Happy, and thrice happy, should the people of this city be, be-
cause of the wmagaificent water power that is being developed at
her very gates. Within casy reach of Montreal there is more
hiydraulic power than in the whole of Switzerland, and when fully
developed and clectrically applied we should have here the clec-
tric city of the Dominion. But as brilliant as have been the ad-
vances in clectric science, we are still far short of what we hope
the future holds.

CONVERSION OF ENERGY. )

The 1wo enyincering problems that excite most interest to-day,
are the efficient conversion of the energy of fuel into electnic
encrgy, aud the conversion of electric energy into light, without
accompanying heat.  The steam engine converts only from five
10 ten por cent. of the chemical encergy of coal into mechanical
power, while the dynamo converts from nincty to ninety-five per
cent. of the mechanical power it receives into electric power. In
point of cfficiency the dynamo is practically perfect, but all thermal
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engines are subject to laws which under working conditions sadly
hant their efliciency.  Therefore, the effort s bemg constantly
made to convert the chenncitl energy of earbon directly into elece
tric energry without passing through the form of heat, & process
essentially similar to the conversion in the ordinary zinc-copper
battery, bul, so far, no practical carbon battery has been pro-
duced. Indeed, it is doubtful af the art of government s sufli-
ciemly far advinced to withstand the social straun that such a
revolutionary invention would produce. It would mican unlinuted
power at practicully no cost, and would occasion industrial and
social changes beside which those produced by the steam engine
would dwindle to & vanishing point.

The efficiency of the incandescent Lamp, though someswhat im-
proved in late years, is still extremely small—only some three per
cent.—the major portion of the clectne power supplied being
dissipated as radiant energy of a wave length oo great o be ap-
preciated by the eye.

Vacuum tube lighting, at high frequencies and high potentials,
promses something, but the results so far obtamed have not been
all that was anticipated,

If our modern lighting apparatus could be brought to the effi-
ciency of that of the glow worm and fire fly, the consumption of
a few tons of coal per hour would light the world,

ELECTRIC POWER.

If & coil of wire is made to revolve between the poles of a
magnet, a current of electricity will be generated in the wire, and
conversely, if a current of electricity is sent through the coil
from an external source, it will tend to move. In the cre case
we have a dynamo, in the other 2 motor. By different avrange-
ments of magnets and different groupings of conductors, all the
many types of electric machinery now in use have been evolved,
but an inspection will show that modern dynamos and motors
consist esentially of but two parts; a stationary element, and an
element having a pure rotary motion.  This iy the acme of me.
chanical simplicity, and when other features of the electric motor
are cousidered, its smal weight for a given output, the absence
of noise, heat and odor, its ability to operate in any position, and
under any atmospheric conditions, we are justified in thinking
that a more perfect source of power could hardly be conceived.

Power distribution by clectric motors, though first developed in
conjunction with clectric lighting, not only now sxceeds many
times the clectrical interests, but has become one of the largest
commercial enterprises of the globe.  In 1898 more than a mil-
ion horse power in clectric motors was employed in America in
street railway transportation alone, conveying, by u recent esti-
mate, more than three billion passengers, and carning something
like $125,000,000. These same railroads employ an army of
200,000 micy, and represent an invested capital of from one to
one and onc-half bitlion dollars.

When we further consider the aggregate capacity of the
thousands of motors employed in the distributicn of power for
other than traction purposes—in machine shaops, cotton mills and
sugar houses, in printing, pumping, hoisting, and ventilating, on
modern warships for steering, handling ordnance, cte., to say
nothing of the apparatus used in the transmission of power, as
distinct from power distribution—we begin to form some ade-
quate idea of the influence of this new apgent.

Before the invention of the steam engine, waterfalls were of
first importance as sources of power, and usually attracted settle-
ments about them, but after Watt’s discovery and Stephenson’s
application to the locomotive, it was found more convenient to
transport the new source of power—fucl—to different established
centres of population, instead of moving the centres of popula-
tion to the sources of power.  With the advent of electricity,
however, not only have water powers acquired a vastly increased
value by rcason of the ease with which their cnergy can be
cconomically transmitted over great distances, but clectrical
methods of distribution have in some cases actually superseded
the railway for fuel encrgy transference, a case in point being
the recently established plant of the Colorado Springs Power
Company, for the transfer of the eneigy of coal from a low geo-
graphical level to a higher one without the necessity of over-
coming gravitational forces.

The first experiment to reveal the astomshing possibilities of elec.
tric power transmission was made in 1891, In that year some 200
horse power was transmitted over a wire, roughly onc-tenth of an
inch in diameter, from Lauffen to Frankfort-on-the-Main, a dis-
tance of 108 miles, with a total loss in transmission and conver-
sion of less than 309, and this with an clectric pressuie not so
great as will be used between Chambly and this city.

About the same time, plans were in prepasation for harnessing
the nughtiest of all Nature's water powers: - Niagaea Falls—and
@ comninsion appointed to consider methods, ncluding, among
other distinguishied scientists and etgineers, Lord Kelvin, of
Glasgow, and Professor Unwin, of London, after carefully cone
sideting all known means of power transmission, uranimously
adopted electricity.  To-day, about a mile above the falls, some
50,000 horse power is continuoulsy flowing from half a score of
huge electric spiming tops. No feat of modern engineering has
been watched with greater interest than this, and none more
successfully conducted.

Though time does not permit me, nor would you find it of
interest to o mto details, 1 may mention that the power of
Niagara has been estimated at about 7,000,000 horse power—
grreater probably than the physical force the whole human race
is capable of contmuously exerting. At present some 250,000
horse power is to be developed on the American and Canadian
sides, or about § per cent. of the total power available -not
enough to perceptibly dinnnish the low over the falls,  However,
should the whole be utilized, leaving the rocky river bed dry and
bare, we should but be substituting a wonderful cataract of
ctheric eneryy for the splendid flow of gravitutional matter so
Justly famed. Which spectacle would present greater beauty
would depend upon the individual.

To those who trace in imagination the course of a beam of
sunlight, as it buries itself in the ocean, rises in cloud, and fulls
again in grateful shower over grain field and vineyard, filling
brook and swelling river, and finally tumbling through mighty
turbines and silently streaming from the polished slip rings of
stately dynamos, bursting again into wholesome sunlight, to
Lrighten the homes of hundreds, the substitution would but be the
completion of a full cycle of usefulness and beauty.  From either
standpoint, however, Canada is fortunale, for she has water
power enough and to spare. Some of this is already being
splendidly developed, but much will not be needed for many
years.

Amony the best examples of electric transmission in the world
are the plants at Lachine, Chambly and Hamillon. The latter
plant started in September last, and is now transmitting some
2,500 horse power thirty-five miles, at the enormous pressure of
22,500 volts. The two former | suppose most persons in Mont-
real have had the pleasure of secing.

The question is often asked, will electricity cventually super-
sede the Jocomotive on the presest steam railroads? 1 may
reply that careful estimates show no cconomy of clectricity over
steam for the handling of heavy ficight traffic where the number
of trains operated per day is small, but for passenger service,
where, trains must be operated at frequent intervals on small
headway, the advantage is with clectricity, and it is probable
that because of the smaller cost, as well as increased speed, such
cities as New York, Baltimore and Washington will be connected
by through lines in the near future.

Itis also of interest to inquire as to the probable limit of
cconomical power transmission by electrical means.  In reply to
this T may say that Lord Kelvin, after an inspection of* the
Niagara plant in 1897, is quoted as placing the limit at about 3oo
wmiles.

At Snoqualmic Falls, Washington, there is now being installed
2 6,000 horse power plant, to supply power to the cities of Seattle
and Tacoma—one 31 and the other 35 miles distant.  The pres-
sure used is 25,000 volts. This voltage, though perhaps the
highest in commercial use for »o Iarge an amount of power, is by
no means the limit of practicable electric pressures, small amounts
of power being transmitted commercially at pressures as high as
40,000 volts, and to distances of 83 miles. Recent experiments
show that tha leakage losses in a well constructed triansmission
line are practically negligible up to pressures of from 50,000 to
60,000 volts. Beyond this, however, such losses secinto increase
rather rapidly.

It is estimated that about 200,000 horse power of clectrical
machinery is now in use on the Amcerican continent for trans.
mitiing the power of fulling water.

TELEPHONE AND TELEGRAPH.

The principle of the telegraph was discovered by Prof. Joseph
Henry, in 1829, and first practically apphed by Morse in America
and Wheatstone and Cook in England. The first telegraph line
in America was erected ~etween Balimore and Washington in
1844, and the fiest message—-*“What hath God wrought™ —is ever
recalled with increasing force, as we contemplate the vast net*
work of wire and cable that now forms the nervous system of the
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commercinl and political world.  For a loay time the simple
Morse system of telegraphy was the only one in general use in
Awerica, wad similaddy the single needle system in England, but
wx these became inadeguate 1o the volume of business 1equiring
to be done, othier and more tapud systems were developed.

The **duplex  system, by which two messages can be seat in
opposite dircctions at the same tume over the same wire, appeared
in 1858, but did not come imto general use until i the catly
seventies.  Later, in 1878, Edison brought out his “quiadraplex,”
by which four tessages can be simultancously  transmitted over
the same wire without intetference.  Of late, the Delaney 'syn-
chronous muttiplex” has taken a pronunent place, but without
doubt the greatest advance thiat has been made for many years
in lnnd telegraphy has oceurred in the past year, and is due to
Prof. Heory A Rowland, of Baltimore, He has brought out &
Smaltiplex printing telegeaph,” by which sixteen messages per
minute, of twenty words each, may be sent over i single wire by
operiators shilled only in the use of the typewnter, the messages
being automatically recorded, not i cipher, buf in ordmary type,
at each end of the line. 1 had the pleasure of sceingy his ap-
paratus, which is a marvel of mechanical beauty, in successful
operation a few weeks ago, over artificial lines varying from 500

"Yo-,000 miles in length, A modification of his system, adapted
to automalicweading, will transant from 3,000 10 4,000 words per
minute.  What this mednsmay be seen by remembering that at
this rate the contents of i New York dafty—might be transmitted
to Montreal in less than an hour.

But, notwithstanding these devices, by which the carrying
capacity of a single wire is multiplicd many tunes, cflorts are
continually being made to do away with wires altogether, and to
transmit  messages by selting up clectro-magnetic waves at
different sending points, and using suitable detectors as receivers.
At the transmitting station, by means of a key and suitable
sending mechanism, a series of  clectro-magnetic waves are
projected into space and teavel in all directions with the speed of
light.  Falling upon a wetallic collector connected to a tube
containing fine conducting particles in loose contact, the parsticles
are found to cohere and 1o have an increased electric conductivity.
This chiange in their conductivity is readily used to register @
siggnal,  Other forms of detectors or receivers have also been
devised, and some of you probably remember the beautiful
magaetic detector invented by Prof. Rotherford, shown by nm
in the McDonald Physies Building some months ago.

Wircless, or space telegeaphy, as it is sometimes called,
though partially successful up to distances of about twenty miles,
will not, in its present form, supersede the older methods. s,
however, finding a timbed application in Fugland, particalarly
their coast signalling system, and Mr. W, H. Preece, in a recent
address before the Institwtion of Civil Engineers, states that a
systemh of his own is now in use by the Post Oftice and War
Departments of the British Government,

The extent to which the telegraph in its ordinary form is used
may be roughly gathered by recalling that in the United States
there sue more thin a aillion miles of telegraph wive, strung on
over 200,000 poles. and connected 1o about 23,000 oftices. The
number of messages annually transmitted by a single company
hias already reached some 50,000,000, resuling in a gross mcome
of over $235,000,000.

The telegraph and cable systems of the British Empire employ,
according to tecent statisties, about the same length of wire,
1,111,000 miles, and transact & proportional business.

No great advance has been made in cable working since Lord
Kelvin devised his mirror galvanometer and siphon recorder,
except the application of duplex working, by which the capacity
of cables has been practically  doubled, but a great number of
improvements in detail have been effected and many new cables
laid, until non some 150,000 mules of ocean cable are in use,
costing roughly about §130,000,000, and requiring a flect of over
twenty ocean-goingg vessels to keep them in repair.

Bell obtained his fundamental telephone patent in 1836, and a
number of important imptovements were made  shortly after.
‘The first Bell instrument was used both as a receiver and trans-
mitter, but the carbon transmtter and wmiduction coil mnde their
appearance within the next year.  Smce then a vast amount of
work has been done in perfecting details, and now telephome
conmunication o daily caroed on between poimts from 1,000 to
1,500 mles apart with perfect cearness,

In the United States theie are consderably over a nmullion
telephone instrumeants i dady use, and cach day more than three

million connections are made.  In England about 150,000 nules

of telephone wire arc in use, and the number of messages per
year has reached something over eighty million.

OTHER APPLICATIONS,

The most marked feature of electnical development in the past
year has been the astonishing growth of the electric vehicle
business.  Within a few mouths, orders amounting to $15,000,000
have been recewved by Amencan manufacturing companies from
Europe, and it is expected that the entire cab system of Paris
will substitute electricity as a motive power before the end of the
present year,  Cleanliness, increased speed, and the easing of
the congested traflic conditions in our crowded business districts
are obvious results, but 1 also look for the betterment of our
country roids, even to a greater extent, from the use of the auto-
mobile than the bicycle.  The old days of post roads and country
inns will be revived, but electricity instead of horses will be the
motive power.  Indeed, a1 company has recemly been organized
in Paris to carry out this very idea.

The applications of clectricity in electro-chemical processes
and in the refining of metals is also wost marked. In 1897 the
output of German electrolytic alkali works alone was 20,000 tons,
and in the past year it is estimated that more than 300,000,000
pounds of copper were electrohtically refined.  Some 8,000,000
pounds of aluminum are also annually produced in the same
manner, to say nothing of the various products of the electric
furnace.

In hundreds of other ways electricity is playing a similar pant.
In agriculture, electrical methods of stimulating plant growth
have passed the expenmental stage.  In medical practice it has
become indispensable. In domestic life the electric call-bell,
chafing dish and fan motor bring a measure of comfort even to
bachelor quarters. Indeed, no bounds can be placed upon this

~—~——spirit.of the 19th century, that comes

‘“To answer our best pleasure 3 be't to fly
To swim, to dive into the fire, to ride
On the curl’d clouds.”

NOTES.

Last mounth it was stated that *“things would soon quict down
with construction wiea, and supply dealers would be correspond-
ingly affected.”  This is exactly the status of business at preseat
in Montreal, with, however, every indication of a brisk spring
wrace at the opening of aavigation.

The Laurie Engine Co., of this city, huve just completed a new
500 h.p. engine for the Winmpeg Electric Street Railway.  This
engine is of the vertical crossecompound Corlits type, provided
with tail rods and a shaft governor. The cylinders are respec-
tively high pressure 18 inches, and low pressure 36 inches in
diameter, with a common stroke of two feet.  The fly wheel is
ten feet in diameter and weighs about fifteen tons, * The working
steam pressure is to be 123 1bs. per square wch, and the speed
120 revolutions per minute.

The Luchine Rapids Hydraulic & Land Co., of Montreal, having
suffered interruptions to their lines, engaed detectives to dis-
cover the miscreamts. As R result a charge was laid against
Alexander Daoust, under article 392 of the Crinunal Code, for at-
templing to damage wires used for clectric ighting., The man-
ner in which the interruption was caused was by throwing iron
hoops so that they would rest on both wires, thus producing a
short-circuit.  Daoust was tried before Judge Desnoyers, who
imposed a fine of §5.00 and costs, serving to show that the Ilaw
punishes any interference with electric wires.

The death is announced of Mr. F. 1. Badger, jr., son of Mr.
F. H. Badger, city clectrician of Montreal, at 35 years of age,
from pncumonia, brought on by an attack of la grippe.  Deceased
was {or some time in charge of the contruction departmwet of the
Roval Elcctric Company, of this city, kter taking charge of the
lighting department as superintendent.  He left the Royal Com-
pany some yoars ago to take charge of the Montmorency Power
Company’s plant at Qucebec, succeeding the late Mr, Mohr.
Lately Mr. Badger resigned his position with the Montmorency
Power Company to accept a position in Washington, U.S.A.

Mator-vehicles as soid in the United States will be about as
uscful in the city of Moatreal as a wheel-barrow. It would appear
that the cities in the United States must be fairly level, judging
by the grades which the auto-vehicles are guaranteed 1o ascend.
As Canadians are beginning the manufacture of these popular
articles, they will not be likely to forgzet Montreal, more especially
if any of the members of their company have had occasion to
walk up-town on a hot summer's day. If they bave driven in
Moutreal, they will also remember that the rale of the road is ‘to
the right,” hence the controller handle would be of miore use
arranged ‘right-handed.

The upper pumping station of the Montreal waterworks is
situated in rear of the McGilt College grounds, ncar the main
reseevoir.  The McGill authorities claun that smoke from the
stack of ihe siation damages their instruments.  They also
contend that leaks from the reservoir percolate down into their
grouads and undeimine the foundations of ceatain  buildings,
which scems quite probable, as it has been known for some tine
that the reservoir was defective.  As a means of overconung the
smoke nuisance, the authoritics of McGill have suggested that
clectricity be utilized for pumping purposes, the power to be ob-
tained from the Lachine Company or the Royal Electric Com-
pany.  They bave offered to subnut i scheme if remunerated for
their work by the council. . That any change will be made is
extreniely improbable, as the contract for a new boiler has
recently been given to Mr. John McDougall.
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SERIES ARC LIGHTING.*
By Wa, A, Tuksavse, Ed

Avtnoton the arc light first made its appearance
about the beginning ot the present century, it is only
within the last quarter of a century that it has become
generally adopted as an illuminant. About the year
1802, an Englishman, Sir Humphrey Davy, conceived
the idea of opening an active electric circuit between two
points of carbon. He had at his disposal some 2,000
cells of a simple primary battery, which he connected in
series, and from the extreme terminals he brought wires
to the ends of which were connected small pieces of
charcoal. These he touched together and afterwards
drew apart, and in so doing the current bridged the gap
which was made, appearing as a flame having powerful
heating properties ind causing the charcoal tips to glow
to an intense whiteness. Thus appeared the first true
arc light.

The charcoal points were evidently held in a horizontal
position, as the stream of vaporized carbon appeared in
the torm of an ** arch,” being impelled upwards in the
centre by the ascending currents of air; from this
phenomenon we derive the name ‘‘arc™ light. About
thirty years after this discovery of Davy's, one Michael
Faraday discovered and promulgated the principle of
electro-magnetic induction. He found that when a steel
bar magnet was passed through a coil of wire properly
arranged, a current of electricity was momentarily in-
duced in the coil, which manitested itself similarly as the
current from a primary battery, and this important dis-
covery soon led to the development of the dynamo
machine for producing powerful currents.

Previous to the introduction of these dynamos the arc
light was seldom seen outside the laboratory, the ex-
pense and annoyance, coupled with the use of acid bat-
teries, prohibiting its more extended adoption. With
the advent of the dynamo, however, renewed interest
was taken in the development of the arc light; mechan-
isms called lamps were devised for feeding the carbons
together as they wasted away, and improvements were
introduced into the current generators so that an unin-
terrupted light could be maintained for considerable
periods. Even at this time, however, the usefulness of
the new light was limited, as it was found that the feed-
ing of the lamp so affected the current in the line that
only one lamp could be operated on a single circuit, and
it was only in certain isolated cases, such as in light-
houses, that the light became of value.

This was the condition of affairs until some forty years
later, when in 1875 Chas. F. Brush, of Cleveland, and
others, discovered the principle of differential regulation,
which made the operation of several lamps on one cir-
cuit and machine possible, and made each lamp an in-
dependent unit as regards its feeding properties.

It is not our intention in this paper to follow the art
of arc lighting from the date of its inception and to suc-
cessively note the advances which have been made in
bringing this method of illumination up to its present
state, but to offer a brief exposition of the cardinal prin-
ciples involved, and to shortly describe the tunctions of
the mechamisms employed in a modern system of series
arc lighting, in which a direct current of constant value
is empioyed, a system which has been developed since
the introduction of the differential lamp of 187s.

Such a system virtually comprises a current generator
or dynamo, a numbzr of arc lamps and an arrangement
of conductors interconnecting the whole in such manner
that the current on leaving the dynamo enters the first
lamp and thence passes to the next, and after having
successively traversed all the lamps in like order, returns
to the dynamo, the path of the current therefore being
in one continuous circuit, within which the total elec-
trical energy produced by the generator is expended.

If we take a pair of carbon rods and introduce them
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into an active clectric circuit, as above, no light will be
emitted until a separation of the carbons takes place,
and we find that, with the current strengths adopted in
practice, a sepiration of approximately one-eighth of an
inch gives thebest results, as being free from objectionable
hissing or flaming.  Such an arc requires for its mainten-
ance an electro-motive force or pressure of about 435 volts,
which represents an energy of something over }4 horse
power. Thisenergy is expended, in part, in overcoming
the resistance of the arc gap, but the greater part appears
in the form of heat, and the resulting temperature is so
concentrated and intense as to cause a vaporization at
the surface of the positive carbon, which in the process
is brought up to a highly incandescent state, this being
in reality the source of light. This vaporization and a
combustion of the carbons is accompanied by a gradual
wasting away and consequent shortening of same, and
in order, therefore, to maintain an uninterrupted light,
means must be found for feeding the carbons together
at a rate proportional to this consumption.

An arc lamp, therefore, is substantially a mechanism
for initially separating the carbons a predetermined dis-
tance, and for further maintaining them at this distance
during continued operation. In studying the arc lamp
we will not touch on the innumerable mechanical de-
vices, such as racks and pinions, brake wheels, clutches
and bands or chains, which are employed with the one
view of gripping and releasing the carbon under the
control of the actuating magnets, but we will describe
the action of an ideal differential lamp, such, in fact, as
may be taken as a representative of the types in ex-
tended use. :

The carbons are separated by an electro-magnet in
the main circuit through which the whole current passes,
while the feeding is effected by another electro-magnet
acting in opposition to and tending to overcome the lift-
ing action of the first. The second magnet is provided
with a high resistance winding of fine wire and is con-
nected as a shunt across the carbons, and therefore
exerts a greater or lesser ‘influence, accordingly as the
carbons are more or less widely separated ; therefore,
as the carbons are consumed the arc increases in length,
and coincidently the second magnet opposes the action
of the first, until finally it overpowers it and allows the
carbons to feed torward. In practice so fine a balance
is obtained between these two magnets that the carbons
are continually feeding forward in imperceptible degrees.

There ate, of course, numerous modifications of this
principle introduced into different lamps, but, neverthe-
less, their electrical actions are similar, inasmuch as the
separation of the carbons is brought about by the action
of the main current itself, while the feeding is accomp-
lished by the action of a circuit derived from this and
having as terminals the upper and lower carbons.

We may here state that the illuminating power of an
arc lamp varies with the electrical power which is ex-
pended within it. This electric power, expressed in
watts, is the product of two factors—the electro-motive
force or pressure and the volume of the current as ex-
pressed in the terms volts and amperes respectively.

We have seen that the function of the arc Jamp is to
look after one factor, viz., the pressure or volts across
its terminals ; consequently, in order to produce an un-
varying light, we must keep the other fictor of current
volume constant.

The fudctions, therefore, of the gencrator or dynamo
is to furnish a current of constant strength, and, as the
lamps are connected in serics, and as cach demands
some 43 volts as explained, it must operate at a pressure
sufficient to maintain the number of lamps tor which it
was designed to operate, together with suflicient mar-
ginal pressure to overcome the resistance ot the copper
lines connecting same.

An arc lighting dynamo, like most other dynamos,
consists essentially of an arrangement of copper con-
ductors wound over an iron core and rotating within the
influence of the poles of a powerful electro-magnet, but,
as contrasted with constant pressure dynamos, which
include those used in operating incandescent lamps in
multiple and those used in furnishing current to station-
ary and street railway motors, it must possess peculiar
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properties, which are required to adapt it to the run-
ning of arc lamps on series, and notable among which
is that a il of current below the normal strength must
be accompanied instantly by a rise in voltage, and like-
wise with an increase of current the voltage must fall,
We may here state that while the function of a con-
stant pressure dynamo ic to keep the electro-motive
force or pressure factor constant while the current is
variable, the constant current or arc dynamo, on the
other hand, must keep the current factor constant while
the pressure is variable.  In such a machine the magnets
are series wound, and the encrgizing windings are
traversed by the full current passing through the circuit
of lamps. The iron magnet cores are so proportioned
as to be magnetically saturated, that is, are worked to
such a high degree of magnetization as to be insensible
to slight changes in the strength of the current which
encrgizes them.

On the other hand, the rotating armature is wound
with a great number of turns of wire, and in reality
constitutes & powerful magnet, which is sensitive to
current changes, and which meanwhile reacts against
and partially controls the maguetic field, which induces
the current within itself.

As, therefore, the switching off of a lamp, or the feed-
ing of several lamps at once, would cause the current to
rise, the armature magnetization would increase per-
ceptibly, while that of the field magnet would not do so;
the tormer would, theiefore, so react against the latter
as to reduce the effective magnetic strength, and the
voltage therefore would fall ; the reverse action would
likewise take place should onc or more lamps be
switched on. In order that this inherent regulating
property will be effective over the whole range of the
machine, automatic current regulators are employed,
which, by moving the collecting brushes around the
commutator, or by adjusting the ficld strength, so adjust
the electro-motive force, and incidentally the current
strength, as to meet the conditions of the outside load,
and further assures sparkless operation at the collecting
brushes.

The power required to drive an arc dynamo will be in
proportion to the number of lamps burning at any
time, and will vary as the number of lamps in opera-
tion. As we have stated that the electric power is
the product of the current voiume and the electro-motive
force, and as the former factor is constant, the power
delivered will vary, therefore, as the latter factor, which
varies only as lamps are added to or withdrawn from
the circuit.

Arc dynamos, unlike constant pressure dynamos, do
not necessarily demand the refinements in speed govern-
ing in the mover which drives them, as the inherent
reguiation of the machine itself will look after any such
irregularities as are met with in practice ; and in fact,
with the brushes locked in a fixed position, constancy of
current during change of load may be obtained by vary-
ing the running speed only.

There are other accessories, such as automatic lamp
cut-outs, which ensure continuity of the circuit should
a lamp be defective, lightning arresters for protecting
the lines and station apparatus, and loop switches for
controlling groups of lamps, which we cannot now cover
in detail, and which, although essential to the satisfac-
tory and safe operation of such a system, yet are not
necessary to the production of the light itself, the gener-
ator and lamps being the indispensable adjuncts of a
series arc lighting system.

MARITIME ELECTRICAL ASSOCIATION.

Arrangements are being completed tor the next con-
vention of the Maritime Electrical Association, which
will be held in the city of Halifax, N.S., probably about
the 18th of April.  Further particulars will be given in
the next issue of the Erkcrrican News.

Mr. ] F. Askwith, of Quawa, s endeasvonng to orgamze a
company, to be called the Compressed e Transansston Come
pany of Ottawa, for the purpose of transmutting and supplying
compressed air in the city of Ottava and elsewhere.

SPARKS.

Mr.‘ W‘. J. Fletcher, of Markham, Out., has disposed of his
clectric light plant to the corporation.

1tis again reported that the Galt and Hespeler Street Railway
will be extended from Preston to Berlin,

‘The Board of Police Commissioners of Toronto have decided to
test an ambulance propelled by clectric power.

. The Ontario Legislature has wrranted authority to the London
Electric Compuny, Limited, of London, Ont., to increase its cap-
ital stock to $500,000.

Mr, C. A. Chant, B.A., lecturer on Physics at Toronto
University, recently delivered a public lecture, with demonstea-
tions, on ¢ Llectric Waves.

The annuial meeting of The Canadian General Elcctric Com-
pany was held i Toronto recently.  All the old directors who
were ehgible were re-elected.

The electric light plant at Shubenacadie, N.S., has changed
hands, It has been purebased from its former owner, R. C.
Ervin, by John Christie, of Dartmouth,

The Ottawa Suburban Electric Company, of which Mr. Geo.
E, Kidd is solicitor, is asking for a charter to build an electric
railway to Shead's Mills and Windermere,

.\h'ssr_s. Cunliffe & Ablett, of Rossland, RB. C., have placed an
order with the Canadian General Electric Company for two of
their standard o0 h.p. three phase induction motors.

The Department of Railways and Canals has purchased from
the Canadian General Electric Company additional generating
apparatus for their improvements on the Sault canal at Sault Ste.
Marie, Ont.

The Private Bills Committee ot the Ontario Legislature has
passed the bill anthorizing the town of Goderich, Ont., to issue
$25,000 of debentures to complete the water works and electric
light plant.

The annual mecting of the Guelph Light & Power Company
was neld recently, at which Mr. D. Guthrie was re-clected presi-
dent, Mr. Richard Mitchell vice-president, and Mr. John Yule
general-manager.

The annual statement of the Halifax Electric Railway shows
that the grosy earnings in 1898 were $197,830. an increase of
$4:450. Theoperating expenses were $113,081, against $112,570,
an increase of $511,

The city council of Montreal have accepted the tender of John
Macdougall, of the Caledosiian Iron Works, for furnishing a boiler
for the water works, at the price of $35975 Other tenderers
were : Geo. Brush, $5,680 ; Babeock & Wilcox Co., $6,410.

The town ¢nuncil of Pembroke, Ont., and the Pembroke Elec-
tric Light Company have not reached an agreement regarding
clectric lighting, and it is possible that a bydaw may yet be
submitted to the ratepayers to raise moaney to install a municipal
plant.

The Light, Heat & Power Co., of Lindsay, Ont., is making
some extensive additions to their power plant, and have purchased
a large 300 volt multipolar power geaerator from the Canadian
General Electric Company for the purpose of meeting the many
demands for power.

The Richelien & Ontario Navigation Company are equipping
their new boats in the most modern manner, and have purchased
from the Canadian General Electric Company two of their
standard direct counnected 300 light generators, with Ideal
engines and marble switchboards.

The city of Sherbrooke, Que., recently invited tenders for
electric lighting, and has awarded the contract for five years to
the Sherbrooke Gas & Water Company., The price for are
lamps, 73 amperes, is 560 per lamp up to 100, and $50 per lamp
for all over that number, four incandescent lamps to count as one
arc lamp.

‘The anauval meeting of the Cataract Power Company of Ham-
ilton was held last month, at which the following officers were
re-clected @ President, Hon. J. M. Gibson ; vice-president, James
Dixon ; treasurer, John Moodie ; secretary, Johm Patterson.  The
company is now delivering 1,000 h.p. in Hamilton, and contracts
are about to be closed which will double that amount.

As examples of unsuccessful municipal plants, it is pointed out
that Xenia, O., paid $35,000 for its lighting plant, and sold it for
$10,060, and made a contract with a private company ; Graves-
end, L.1., paid $120,000 for its plant, sold it for $30,000, and made
a contriact with a private compauny also 3 Grenville, S. C., found
it could better afford to pay a private company Stoo a light than
10 own its own plant.

The town council of Gravenhurst, Ont., is considering a
proposition to raise $20,000 for a waterworks system and $i10,000
for an clectric lighting plaant, and in respouse to a request,
Orillia town council has oftered to supply Gravenhurst with 100
horse power for the sum of $1,000 per year, the former municipality
to pay the cost of line construction to Ragyged Rapids, about ten
miles distant.  This price s for power delivered “at Ragged
Rapids.

The British Columbia Electric Railways Co., Vancouver, B.C.,
arc making vast improvements in their railway development, and
for the purposce of carrying out this work have purchased from the
Canadin General Electaie Company three C.G.E. 1,000 two-
motor cqmpments, and four C.G.E. four-motor equipments, com-
plete with controllers, resistances, ete.  They have also, for their
hgzhtng plant, placed an order for a large 500 kilowatt alternator
of the Canadian General Electric Company’s type.

|
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SPARKS.

Joseph Kuox, Esq., of Stayner, has purchased from the Cana-
dian General Electric Company i 700 light single phiase alternat-
ing current dynamo.

The railway commissioners of the town of Port Arthur, Ont,,
have purchased a new Goldie & McCulloch boiler, for operating
the electric railway.

Mr, Thos. Tompkins, of Brockville, Ont., has had plans pre-
pared for a new hotel to be erccted in that town, and which will
be equipped with an electric light plant,

The Montreal Novely Co. are lighting their factories at Louise-
ville, P.Q., and have just installed an electric plant for this pur-
pose, purchised from the Canadian General Electric Company.

The city council of Winnipey scems to be in favor of a civic
clectric lighting plant, and it is probable that the question will
again be submitted to the ratepayers, notwithstanding that it was
defeated a few months ago.

A dispatch from Buffalo states that the Niagara Falls and
Lewiston railroad, otherwise known as the Gorge Road, has
passed into the hands of a receiver. This is said to be due to
the heavy losses from damage suits.

The town of Brockville, Ont., is considering the question of
installing a municipal electric light plant. It is not expected that
any definite action will be taken during the present year beyond
obtaining estimates of the probable cost.

The Alberta Railway & Coal Co., of Lethbridge, N.W.T., is
installipg an electric outfit, and has purchased from the Canadian
General Electric Company a 150 light direct currént generator,
with the necessary supplies, for lighting their mines,

Mr. John Mullin, formerly connected with the Ottawa Electric
Railway Company, is now in Port Elizabeth, South Africa, where
heis innugurating a new road under the auspices of the British
Canadian Electric Company, of London, Eng. )

The Guelph Street Railway Co. have recently purchased from
the Canadian General Electric Company one of their standard
110 kilowatt 6 pole tailway gencrators,  This has been installed,
and is said to be much admired by alt who visit the power house.

The town of Whitby, Ount., is about to make arrangements for
its electric lighting. 1t is reported that a contract for five years
with Madill Bros. will be recommended by the Fire and Light
Commniittee.

The Caunadian General Electric Company have closed a contract
with the London Electric Co. for one of their standard 300 kilo-
watt revolving field type single phase generators, which is the
second machine of this type recently purchased by the London
company.

This is not the season for mosquitoes, but an inventor of
Angouleme, France, is ready to welcome them with i novel thrill,
He has invented a mosquito netting, which is charged with elec-
tricity, and the moment an insect touches it down the insect drops,
shocked to death. Next!

The Canadian General Electric Company have received an
order from the Toronto Railway Co. for a third large generator;
this will be of the direct connected type, similar to the two
already in operation, and will have a capacity of 830 kilowatts,
operating at 85 revolutions per minute.

It is announced that a Toronto syndicate have instructed Messrs.
Bond & Smith, architects, to prepare plans for a large office
building to be erected on Terauley street, opposite the new city
hall.  The building will contain a private telephione system, aad
will be equipped with an electric lighting plaat,

The Lake Erie and Detroit River Railway, of Walkerville,
Out., are equipping their magnificent steamer ‘ Flora ™ clectri-
cally, and have contracted with the Canadian General Electric
Company fora lighting generator, in connection with an Ideal
engine, marble panels, and the wiring of the steamer throughout.

The various local associations of marine engineers in Canada
have decided to amalgamate, under the name of the National As-
sociation of Canadian Marine Engincers. This step was decided
upon at a meeting held in Toronto on March gth, The first con-
vention will be held in Montreal shortly after the close of naviga-
tion.

Mr. A, A. Dion recently delivered a public lecture in Ottawa
on ‘‘ Electricity as Applicd to Arc and Incandescent Lighting.”
Mr. Dion showed how electricity was generated in a dynamo and
how transformed in distribution by means of transformers, and ex-
plained the construction and operation of arc and incandescent
lights.

The Montreal Street Railway Company are now testing a
street car recorder, similar in principle to the ticker used in the
brokers® offices to record the fluctuations of the stock market.
By attaching the instrument to any hne a record is shown at the
superintendent’s otfice, and it can then be seen how many cars
pass a given point in a given time.

The Peterborongh Light & Power Company have submitted to
the Council of Ashburnham, Ont., a propositicn for lighting the
village, in which they agree to furnish power and light for the
cleven arc lights now in use for & term of five years at the price
of 830 each per yecar, burning from halt’ an hour before dark till
midnight for at least three hundred nights a year.

A bill to incorporate the Nova Scotia Electric Light and Heat
Company has passed the legislature of that province. The com-
pany propose to light by electricity the whole Annapolis valley
from a power Station to be situated on the Gaspereau river.  The
estimated expenditure is placed at $300,000. The incorporators

are: Dr. F. W, Borden, Minister of Militia, Ottawa 3 Dr. Allen
Haley, M.P., Windsor, N.S.; J. W. Beckwith, C. O. Ross, F. W,
Clarke and F. B, Wade, of Bridgewater, N.S,

The Kentvitle Electric Light & Power Co., Kentville, N.S.,
find that the demnnds upon them for light and power have been
so great during the past yearthat they have been compelled to in-
crease tocir capacity, and for this purpose have purchased two-
45 kilowatt direct current generators from the Canadian Gen-
eral Electric Company, of their Iatest multipolar type.

The Quebee District Railway, Light & Power Coaipany will
this spring build a new line of railway to connect with the old
Qucbee, Moutmorency & Charlevois route at Montmorency Falls,
When the system of this company is completed about 6o miles
of clectric road will be in operation.  New cars for the company
are now under construction by the Ottawa Car Company.

A S. Bowen, Esq., of the Kemptyille Milling Co., Kemptville,
Ont., has purchased the plant of the Kemprville Electrie Light
Co., and is making some material changes in modernizing the
apparatus.  For carrying out this work, he has purchased from
the Canadian General Electric Company one of their standared
new type 60 kilowart single phase alternators, with necessiury
switchboard and instruments.

The town council of Picton, Ont., has engaged Mr. Roderick J.
Parke, E.E., of Toronto, to prepare plans and specifications for
improvemems and extensions to the municipal electric light-
ing plant.  Tenders for an alternator of 120 kilowatts capa-
city, transformers of a total capacity of 1,000 lights, slow speed
engrine of 125 h.p., and general supplies, such as weatherproof
wire, insulators, cross arms, cle., are invited up to April gth,

The corporation of the town of Barric advertised for
tenders for alternating current apparatus.  The contract for 120
k.w. ¢S.K.C.” two phase alternating curremt generator for power
and lighting apparatus was awarded to the Royal Electric Com-
pany, of Montreal.  The entire lighting and steam plaat, which
has been taken over by the corporation from the Barrie Gas &
Electric Company, is being rebuilt and the capaciry enlarged.

The Edison Electric Light & Power Co., of Springhill, N.S.,
are about to undertake the developmeut of a water power, and
invite teaders up to March 3ist for the supply of genecators,
switchboard cquipment, transmission line, extension of line in new
district, wiring and necessary material for three thousand house
lights, hydraulic machinery, and the construction of power house.
The generators are to consist of two alternators of 75 k.w. cach,
with sufficient transformers. The president of the company is
Mr. J. E. Simpson.

The Canadian General Electric Company have received an
order from the T. Eaton Co. for one of their standard 130 kilo-
watt direct connected generators,  Thig makes the fourth gener-
ator of this size which the T, Eaton Co. have purchased from
the Canadian General Electric Company, in addition to one 5
kilowatt and one 23 kilowatt generator of the same type. The
T. Eaton Co. are furaishing power from their electrical apparatus
for operating all their manufacturing machinery and the lighting
throughout the whole of their premises. The plant when finally
E:omplclcd will be the largest and most modern isolated plant in

anada.

It is reported inBuffalo that adeal hasbeen consummated for the
purchase by a New York and Philadelphia syndicate of the
entire street railroad system of Buffalo and a number of suburban
lines. The companies involved are given as :  The Buffalo Rail-
way Company, the Buffalo Traction Company, the Buffalo, Belle-
vue & Lancaster Railway Company, the Buffalo & Niagara Falls
Railway Company, the Buffalo and Lockport Railway Company,
the Niagara Falls Park and River Electric Railway Company
(running along the river bank on the Canadian side), the Niagara
Falls and Chfton Bridge Company, and the Lewiston & Queen-
ston Heights Bridge Company. The capital of the syndicate is
estimated at $25,000,000.

Mr. John R. Booth, of Ottawa, has entered into a contract with
the Canadian General Electric Company for a large power trans-
mission plant to be used in connection with railway shops at Ot-
tawa. The power will be transmitted a distance of from three to
four miles, at a pressure of 4,000 volts. The generating plant
will consist of two 130 kilowatt revolving ficld three phase
generators, together with the multipolar exciters and marble
pancls, with latest type instruments. At the receiving end for
operation of the different departments, there will be instailed three
100 kilowatt revolving field type 4ooo volt three phase syn-
chronous motors. The plant when completed will be & model in
every particular, and Mr. Booth deserves admiration for being
one of the first to recognize the advantages to be derived from
a power transmission of this kind, where the power to be trans-
mitted will be wholly for his own use,

A syadicate of Taronto capitalisty, headed by Mr. J. A. Culver-
well, clectrical and mechanical financial broker, is reported to
have purchased the Burleigh Falls water power, near Peterboro’.
The purpose is to develop the power and transmit it to Peterboro®
and Lindsay, tweaty and thirty miles distant respectively,  There
15 a head of twenty-five feet, and an estimated power of between
three and five hundred horse power.  The dam and power house
will be located at the foot of Perry’s Creck, at « point where the
channel is so narrow that a concrete dam for the purpose can be
built at a cost of about §5,000. The government canal dam will
take the overflow of the spring freshets, while it is said that the
peculiar situation removes all possible danges of interruption from
anchor or frazil ice. At Lindsay Mr. Culverwell has secured the
town lighting contract for ten years, and revenue for power and
lighting amounting o some $15,000 per annum.  The company
will be capitalized at $200,000.
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CONSOLIDATION OF ELECTRIC MANUFACTURING
INTERESTS IN TORONTO.

The amalgamation has taken place since our last issue of the
W. A Johmson  Electric Company and the Toronto Electric
Motor Company, Limited, of Toronto.  About one year ago the
business of the Toronto Electric Motor Compauy was reorganized
as a joint stock company, Mr. J. W. Thompson at that time pur-
chasing an interest and combining with it the manufacturing busi-
ness formerly carried on in Hamilton under the style of the
Thompson )Sfcclric Company. Recently Mr. Thompson secured
control of the entire business of the Toronto Electric Motor
Company, and now this company and the W. A. Johnson Elec-
tric Company have amalgamated their manufitcturing business
under the style of the United Electric Company, Limited, with
head offices at 134 King Street west, Toronto.  Both factories
will be operated at present, and arrangements are being made
for a considerable extension of their manufacturing plants.

The officers of the new company are as follows 1 W, A, John.
son, president; J. W, Thompson, secretacy and sreasurer; J. Nor-
man Smith, engineer in chitrge of works.  The official staff of the
company have had a long and extensive experience in electrical
engneenng and manufactuning, and bemng practical and techmeil
experts, the successof the new company would scem 10 be assured.
Mr. Johunson has since 1882acted in the capacity as superintendent
and electrical engineer, and for many years general manager
of the Ball Electric Light Company, Limited, the first electrical
manuficturing business established in Canada, and for the last
five years proprictor of the manufacturing business of the W,
A. Johaeon Electric Company. Mr. Thompson was also on the
staff of the Ball Company, and liter had entire management of
the Reliance Electric Mfiz. Company. Mr. J. Norman Smith
was formerly superintendent of the Ball Company, nad for the
past five years enggineer for the W. A. Johnson Electric Company.

The United Electric Company will have a capital stock of
S130,000, of which S100,000 is fully paid in, and §50.000 trease
ury stock. The company will manufacture avery complete line
of apparatus, including astomatic are dynamos and universal are
lamps ol enclosed and open types, direct driven and belied direct
current multipolar dynamos and motors, bipolar motors and dy-
namos, inductor alternators (having inherent regulation) for
lighting: and long distance power transinssion by polvphase cur-
rents, induction motors, etc.  To these other lines will be added
not heretofore manufactured by the respective compames m the
consolidation.  The Toronto Electnie Motor Company have done
a large Canadian business an bi-polar direct carreat motors of the
single-field coil type.

The sanous agencies of both compames will be mamtaned and
agents will be appounted where ncither company s now repre-
sented. Wah the enlacged ficduies for domy busmess, the com-
pany will bew a position 1o cater for all classes of clectncal
work.

A manager is wanted for the St Thomas Street Railway.,  Ap-
plications are to be mad ~ 1o the president, Mr. Jo H. Suil,

The Beas River Eledtan Light Company, of Bear Ruver, NoS.,
huze dedided to extend ther system to Digby, wheeh wall neces-
sitate increased equipment.

Messrs, Datlingg Bios., of Montieal, have just sssued a new
catalogae describing some of the special machumes  which they
mueanbiwetore, and tor which they are sole agems in Canada,
These mdude, among others, the Webster vacuum feed water
hieater, 1t Moore steam pump, the Morse valve rescatimg ma-
chme, and the Nordbernyz governor.

SPARKS.

Messrs, Brown & Roggs, manufacturers, of Hamilton Ont,,
have decided to operate their fuctory by clectiic power, and are
installingr i go-h.p. two phase 8. K. C. * motor. Power for the
same will be furnished by the Cataract Power Company.

The Bramford Gas Company, of Brantford, Ont., has a bill be-

<4 fore the Ontario Legislature providing for an merease of capital

stock to S200,000. It is understood that the company havein
view an amalgamation with ong of the local clectric light com
panices,

The Canadian Development Company, of Victoria, B. C., have
been building a steamer on Lake Bennett, Yukon ‘Territory, and
expect to have it ready for its trial trip by April 1st. The boat
is ligghted throughout by electricity 3 the plant being furnised by
the Royal Electric Company, of Montreal, and consisting of one
of their C. W, mltipolar dynamos, direct connected toa hori-
zontal ideal engine, this making a very compact and complete
plant.

The Winnipeg Street Railway Company have been supplyiog
the electric light and motor services from the same wires, but find-
ing their capacity inadequate, agnuvunced ther ntenuon of chang-
ing the system and substituting new motors, placing the whole
service in a more satisfactory condition.  The cost of new motors
was given as follows : 174 h.p. motor, $30; 2 h.p $335; 3 hep.
$42.303 4 hp. S505 5 hp.$60: 6 hp. S50: 10 hep. $So3 12 hup.
Si1vo. ‘Their customers, however, have not taken Kindly to the
proposal, and at & recent meeting passed a resclution against any
change being made.

The Metropolitan Railway Company will erect a zupplement-
ary power house at York Mills to assist the generation at’the
large station at Bond's Lake. Concerning the improvements now
being made by the company, the consulting engineer, Mr. W, T.
Jennings, says ¢ *¢ Considerable additions are being made to the
rolling stock.  Although the company has the right 10 use steam,
it will depend entirély vpon clectric power.  The dynamos, the
motors, and the rest of the machinery will be first-class in every
particular. A special chiss of heavily equipped freight cars will
be used, suitable not only for carryingg very considerable loads
themselves, but also for drawing other loads. If business war-
rants it, an clectric locomotive of orthodox type will be purchased.
These locomotives are of the Baldwin-Westinghiouse pattern, are
capable of drawing immense loads, and weigh from 22 to 23
tons.  The passenger cars will be of the latest and best descrip-
tion, and of the style most suitable for the business of the Metro-
politan Railway. The mtention is to make the road first-class
throughout for both passenger and freight busmess, It s possi-
ble tht connections with the Geand Trank Railway at Newmar.
ket or Aurora and with the Canadian Paufic Rashway at North
Toronto will be made, but this will depend upon the probable te-
sults.

PERSONAL. .

Mr. Gea. White Fraser, of Toronto, has been appointed by
the Dominion Government to survey the boundary  between Brit-
ish Columbia and the Yukon district.

Mi. Geo. Morsison, at one time a well-known manufacturer of
engines and boilers in Hamilton, died in that aty last month,
Some years o he was associated with M. Jo H. Killey.

Me. J. C. McLachlan, who recently disposed of s anterest
the Toranto Elediric Motor Company, s reported ss having de-
cided to engae m the manufacture of gasoline apparitus for
horscless carninges.

Victor Turbines
OPERATING DYNAMOS

That there are more Victor Turbines in use supplying power for
clectric generators than any other, is due to the many points of

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Great Capacity,

High Ejliciency, Perfect Cylinder Gate, Steady Motion.

RECENT PLANTS INSTALLED:-Lachine Rapids Hy-

Electric Light & Power Co., Dolgzevilte, N.Y.: Honk Falls Power

drautic & Land Co., Montreal, Que.. 12,000 W Chambly Manu- | Co.. Elleaville, N.Y.: Hudson River Power Transmission Co.,

facturing  Co., Montreal, Que., 20000 h.p: West Rootenay
ower & Light Coo Rosdand, K.Cl, 30000 hope: Dolgeville

l Mcchaniesville, N.Y.: Cataract Power Co., Hamilton, Oat.

CORRESPONDENCE SOLICITED.

The Stilwell=-Bierce & Smith=Vaile Co. =

DAXTON, OH IOV,
U. S. A.

Oan | Be6oms an Ele6trical Enoinesr ?

For our free book entitled ¢ Can I Become An Electrical Engineer ? ** address
The Electrical Engineer Institute of Correspondence Instruction

(Conducted under the aucpuces of ** Tux Eixcrxicat FExoingxe.) .

RERMAN A. STRAUSS, K. B, Gieneral Manager,

120 LIBERTY STREET, NEW YORK, U.S.A
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The Greatest Electncal RaIIWdy Stations in the
World are equipped with our type
ol apparatus.

0.\'!'2:0!-‘ THE S00 KILOWATT CANADIAN GENERAL ELECTRIC DIRECT CONNECTED GENERATORS. TORONTO RAILWAY COMPANY, TORONTO.

Our Belt-Driven or Direct Connected

RAILWAY GENERATORS

Embody Every Element Necessary to Perfect Operation.

ELEGTRIC RAILWAY MOTORS & GAR GONTROLLERS
GENERAL RAILWAY SUPPLIES SWITGHBOARDS

CORRESPONDENGE SOLIGITED
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TRADE NOTES.

Mr. HL D Symumes, of 51, Cathaemes, has recently mstatled one
of the Royal Electric Company s 35 hyght, four pole, direct current
dynamaos,

The Canadinn General Electo Company have receved an order
from the Manteeid Steeet Rauslway Cow for ten GLE 1,000 two-
Motor equipments,

The Canadian General Electrie Company have just received an
order from the University of New Branswick for & direcet current
ligghting prenerator and muotors.,

The McePherson Shoe Company, of Haanlton, are installing in
their works one of the Royal Electric Company's 30 hop. *S.K.
C. " two phase motors.  This is 1o repliace theie present steam
plant,

AW, Hepbusn, of Picton, is fisting out his steamer with elec.
tricity,  The order for 2 12' kow. generator has been placed
with the Royal Electric Company, and is to be iostalled at
once,

The Montreal Cotton Co., of Valleyfield, Que., have Just placed
an order with the Canadian General Electric Campany for three
additionzd induction motors of 10 hup., 50 hep, and 75 hp. re-
spectively.

The Eagle kaitting mills of Hamilton, Ont., are now operating
their factories throughont by electricity. They hive instalted
one of the Royal Electric Cowpany's go hp ©S.K.C." two
phitse motors, aud have found the result very satisfactory, the
power beingy very ateady and the minimum attention required.

The Port Perry Electrie Light & Power Co. have given the
Royal Electnie Company an order for one of their 2% kow. four
pole exciters, to replace the exciter at present installed there.

The Hawthorn woollen mills, of Carleton Place, Ontario, are
increasing their incandescent lighting plant, and have placed an
otder for a 200 light maching with the Royal Electric Company
of Montreal,

The Royal Electric Company of Montreal have just completed
the installation of a 100 hoan “S.K.C.* syachironous motor in
the Tron Mask mine at Rossland, B, C., to operate the hoisting
machinery and air compressors.

The Eclipse Whntewear Company of Toronto have been chang-
ing their mative power and incereasing their factory,  They have
placed their order with the Royal Electric Company for one of
1heir 10 kow. four pole 250 volt motors.

The Penman Mfy. Co., of Paris, Out., have purchased a 150
Bight direet current grenerator from the Canadian General Electric
Caompany for the purpose of lighting their new factory at Paris.
The contract includes the wiring installation as well,

The Kootenay Standard Publishing Company, of Rossland, B.
C. are having placed in their printing house one of the Rayal
Electric Company’s ¢ S, K.C. " induction motars 10 operate their
printing presses, the power beingy furnished from the Kooteney
long distance line,

Messrs, Lawry Sons, & Co. of Hamilton, pork packers, are
chanyging from steam to electricity for power, and have placed an
order with the Royal Electric Compitny fora 30 h.p. two phase
¢ S.K.C, " induction motor.  They are also lighting their fiactory
throughout by clectricity. ‘

BARBER'S CANADIAN TURBINE

As an ELECTRICAL DRIVER is giving the Very
Best Satisfaction.

ght plant.

1
Toroato.

Situation Wanted

Situation wanted by Engineer with 12 years' experie
rence holding certsficate ; strictly steady, soler and te-
habic, with Lest of references.  Electric light plant pre.
feweed where ie can act asassistant to dynama tender §
tias had 1wo years eaperience as engineer in electne
Address Box 999, Enrcrricar NEws,

FOR SALE

Amecticas Patent af the bect Electric Are Lampon the
market ;. omts §3 1o manufacture, Eoglich patent No.
27.483 of 297 . pricc required, $:500 ; the first deponit
sourenvit  Address, Bvkne & Co., Company Promot-
ens g4 High Holtrrn, London, Enzland ; cableaddress,
Warwnickite, Londsn.

|
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ELECTRIC REPAIR & CONTRACTING CO.

Refill these and all other systems.
Write for prices . . ..

GEORGE E. MATTHEWS, Manager,
621 Lagauchetiere St., - - MONTREAL.

We are now deiving Meafon!, Thornlury. Mard

dale, athaw, Pacey Seaad (tepeated audet), Han

aver (repreated otdet), Calatonta, Preston amd Biaar
Governs Pearfecly, Alnolute Guarantee, Lowest Prices

C. BARBER -~ Meaford, Ont.

DO YOU KNOW

|

! The Croftan Storage Battery Company
l can supply you with Batteries of any desired capacity.
are Light, Efficient and Cheap.

that the STORAGE BATTERY saves you
16 per cent. of cost of operating an Electric
LightPlamt . . . . . . . . .. L]

Their STORAGE BATTIERIES

Oftice and Works :
22 Sheppard Street, - TORONTO, ONT.

e W rite Us For Pricese..

....ON....

SHITCHES, DYNANOS  NOTO 8 AUTONATIG NOTOR STARTERS

SELLING AGENTS:
ROGERS ELECTRIC CO.

and all Electrical Devices and Repairs

T. & H. ELECTRIC CO.

255-7 dJames St. North, HAMILTON ¢

114 Bay St, TORONTO

SUTTON'S BOILER

QIR RN
\z“)%‘z\_\}.\'&\ -
CYULWRIGHL W\

VE-SEMTS
,m_c,h_’lﬂf_,
INeveR rAll 157

”M;’éi./'/'
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COMPOUND

PREVENTS

Boiler Explosions, Loss of Life and Property.

EVERY BOILER SHOULD BE KEPT FREE FAOM SCALE and CORROSION

SAVES FUEL, TIME AND REPAIRS

The Wm. Sutton Compound Co.

of Toronto, Limited, Consulting Engineers,

206 Queen Street East, TORONTO, CANADA
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and CABLES Bridge, Electrical or Civil Englneering; Mathe-
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Send for our IMustrated Catalegue and
Price List of

“Unique”
Telephones

For Main Line and Warehouse Use.

Only Te'¢phot,e made that dees not get
cut of adjustment.

Satisfaction Guaranteed.
Sold Outright at Low Prices,
No Exorhitant Royalties.

Sole Manufacturers....

JORNSTARR, SON& GO., Limited.
P.0.Box448 - HALIFAX, N.S.

Ifyouwantto . . . . .

SELL
ANYTHING

to the wholesale and retall hard-
ware merchants and manufae-
turers

ANYWHERE

.in Canada, you can reach them
through
THE CANADIAN ’
HARDWARE AND METAL MERCHANT

MONTREAL and TORONTO
Circulates in Every Province.

tacture; Aetal I'attern Drafting: ’rospecting:
#0o0k-keeplags Shorthiand; English Brauches

TAUGHT BY MAIL

Clrcular free, Hiatasnhject venvlohuu-!y 2 oo
Batah, 191, 45,000 studeuts and graduates,
e luternational Correspondence Scheals,

Box 1004 Kerunten, Psa. . " é

N A Weekly Journal of advance informa.
E tloa and public works.

The recognized mediuw for advertise.
mients for ¢ “Lenders.’

The Packard Electric Co., Limited

MARIIRS QOF

Lamps = Transformers
Ssheeff;wl:{:;?:li;é Watt Meters

O I S S S SR S ST. CATHARIN\E'S, ONT.

WESTON ELCIRCHL INSTRUET G0,
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ELEGTRIGAL SUPPLIES

OF ALL KINDS
Induction Alternators (No Moving Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & CO.
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THE OTTAWA PORGELAIN & CARBON (0., Limited. onr.-."

MANUEACTURERS OF
c b P s t for all kinds of Arc Lamps, including cored
avr On OIn S and solid carbon for incandescent circuits.
' .. ALSO . .
Motor Brushes and Specialties in ° Porcelain Insulators, Cleats, Door Knobs,

Carbon for Telegraph, Telephone and all kinds of Pressed Porcelain for

and Electric Light Supplies . . . Electrical and Hardware Lines .
ALL GOODS GUARANTEED TO GIVE SATISFAGCTION
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Toronto 0hce: 42 York Street. l MA CHINER Y
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Repairs to any system on Short Notice at Reasonable Rates




