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ELECTRICAL MATTERS IN THE EAST.
[By A TravRiLING CORRYSPONDKNT.]

In an admirable location, at 321 Prince William  strect, Mr.
R. E. T, Pringle, the well.known dealer in clectrical supplies, of
Montreal, has opened a branch in St. John, under the efficient
management of Mr. G. E. Rough, who is now in charge. The
warerooms look out upon the best business street in the city, and
are large and well lighted.  The manin room, which is filled with
a complete line of supplies of all kinds, is 30x75 feet.  In this Mr.
Rough haw his office.  Av Maritime Province agent he will dis.
tribute from hiete, but while doing jobbing, will not contract.
His stornk includes about everything necessary to the electrical
trade, including wire, lamps, transformers, meters, fixtures,
shades, ete. A apecialty which he is carsying is the Scheeffer
meter, for which he claims great success. Mr, Pringle made a
xood morve in opening a branch down here, as it has been great-
ly needed.

There is little prospect of the street railway in Moncton being
opened in the ncar future, and to my mind, the failure of the con-
cern to make a success in operation should have been foreseen.
It never paid running expenses, nor could it be expected to
where the one continuous line enclosed but a small block which
the public can walk across in a few minutes. Had the line
been carried out to some of the small outlying villages there
might have been some chance, but these places are comparative-
Iy small.

The Moncton civic electric light plant, of which Mr. John Ed.
ington is manager, is just putting up a new incandescent circuit
of about 1,000 lights. They have two men engaged steadily in-
stalling the new lights, and have placed abqut 500 this summer.
They thought of putting in an S.K.C. alternating dynamo, but
have given up that idea for the present.

Mr. McGinn, who has been for a long time in chaege of the
electric lighting station in Fredericton, has resigned and will go
on the road as traveller for the A, B. McLean Co., of St. John.

The Robb Engineering Company, of Amherst, whose engines
are 30 widely known, sccured an order a week or more ago for a
250 h.p. engine which is to be shipped to Calcutta. Another
order is for 1 portable mill, engine and all fittings of large and
heavy caps .1v which are to be shipped by its purchaser, Mr. Clif-
ford Pattereon, to the Chilliwack Valley in British Columbia,
where a tirmn which that gentleman represents is beginning large
lumbering operations.  The transcontinental freight ou this order
will be something between $800 and $1,000. The firm has been
rushed with business lately.

ing of an efficient water supply, tenders for which work are
about to be asked for.

It is expected that some important changes will socon be made
to the electric plant at Springfield N.S.

The village of Oxford, N.S., will soon huve # better system of
clectric lighting than the old one, good as that bas been in this
thriving little town.  The old plant, a small one run by water-
power from a falls in the town, and under the charge of Mr. S, E.
Hue, will be done away with. The Oxford Electric Light Co. is
putting in n ngw Royal Electric S.K.C. dynamo of 6oo lights
capacity, and a new engine of 60 h.p., which has been placed in
the engine house of the Americun Furniture Company, and is
supplied by a new boiler of 125 h.p. A large number of electric
lighty are being added. Among those composing the.company
are: Messrs. H. C. Hewson, president; Geo. White, secretary;
directors, E. G. Langille, A. M. Ross and A. M. Henderson,
The Oxford Foundry & Machine Co. have their own lighting
plant.  The American Furniture Co. will equip their factory with
electric lights from the town system.

Parrsboro was the first town in Nova Scotin to put in and operate
its own electric light plant, and I am informed that the venture
has given satisfaction, and that it is likely to be profitable to the
ratepayers as well ax to the consumers of light, They are light-
ing their streets with 25 1200 candle power arc lamps, at a cost
to the ratepayers of $600 per year, while the ordinary 16 c.p.
light in a dwelling house costs 25 cents per month.  Their supply
ot power and light was found inadequate for the demand, and
they are now adding another S.K.C. generator and equipment
from the Royal Electric Co. and a Robb-Armstrong engine.
This will increase the number of lights by 1,200. They have
now g50 lights contracted for, but the demand was so great that
they were compelled to add the second power of 1,200 lights that
they might be able to supply the town’s further demands for more
light. Their system, I am told, is all that could be wished for,
and the management the best. Councillor Wheaton and super-
intendent Jules Choisunt have devoted their best efforts towards

its success.
AB.P.

The new lamp invented by Messrs. F. W. Martin and Frank
Stewart, of Hamilton, is now being manufactured by the firm of
Brown, Boggs & Company, who now have in course of erection
a three-storey addition to their factory.

Tur Gravenhurst Electric Light and Power Co., who were
unfortunate enough to have their lighting station destroyed by

Anocther year may sce steps taken by the town of Pictou to\/‘ﬁrc in October, arc rebuilding their plant on a more extensive

cquip itself with an electric lighting system. Hitherto gas has
been used there entirely.  Mayor Craig has expressed himself as
decidedly in favor of the installation of an electrical plant, and if
that gentleman is continued in office the matter will be brought
up as an issue next year.  The town is now engaged in the secur-

scale, as they have secured the lighting of the sanitarium,
which requires an additional capacity of 250 lights.  The order
for the 75 K.W. S. K. C. generator, with the nccessary switch-
board, etc., was placed with the Royal Electric Company, and
the plant is again in operation.

Power Factor—
Co mplete Circuit Serics

Lamps with Regulator—.go.

Manhattan Regulating Reactance Coil,

Regulator loss constant at all loads, 200 watts.

Regulalors to provide for any percentage of circuit, from
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AL 6.6 amp., 72-volts, 330 watts. Total loss in lamp, 5 watts.

Power Factor .g1. Efficiency .gg.

Terminal and Arc Voltage the same. Concentric mechanism, but one magnet used

inlamp. No springs.

MANHATTAN GENERAL CONSTRUCTION CO., TORONTO, CAN. .., 2% iuec.
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ELECTRICAL EQUIPMENT OF McDONALD
ENGINEERING BUILDING AT McGILL.
Turoucn the munificence ot Sir*W. C. McDonald,
the authorities of McGill University, Montreal. have
been enabled to erect and equip a building for the study
ot engineering which is one of the most complete insti-

>
.

atories and test rooms. It differs in nne important
particular from a power house for purely commercial
purposes, inasmuch as there has been no attempt at
standardization in the units adopted as regards the
type, the reason obviously being that it has been con-
sidered advisable to bring under the notice of the

—a G

F16. 1—McDoNaLD ENGINEERING BUILDING, MCGILL UNIVERSITY, MONTREAL.

tutions of the kind in America. Of pleasing architecture,
the exterior is at once admired, while the interior ar-
rangements and equipment command equal praisc. The
electrical equipment of the McDonald Engineering
Building, as it is called, was described at some length in
the ELecrricaL News of May, 1898, but since that time
extensive alterations and additions have been made, as
will be seen from the following particulars and accom-
panying illustrations of the equipment as it now stands :

The power station, the heart of the institution, is
well shown in the illustration on this page. In this
room all the electric power is generated which is used in
the building for lighting and power and for the labor-

student as many different types of apparatus as pos-
sible. Consequently, side by side will be found a Robb-
Armstrong engine driving a 75 k.w. direct current 110
volt Crocker Wheeler generator, while opposite is seen
a similar size Ideal engine, by Goldie & McCulloch,
driving a 75 k.w. Canadian General Electric Company’s
machine of the same voltage.

Great Britain is represented by two Willans engines
driving a Siemens .nd a Mather & Platt direct current 30
k.w. 110 volt machine respective'y. All or any of these
machines may be used for either lighting and power
for the general uses of the building, o for the labora-
tory testing purposes, through a four pa1 ! switch-board.
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In addition to the above, a storage battery has been
installed for the purpose of lighting the building when
the plant is not running, and for charging purposes a
Sprague motor generator is used to raise the voltage
about forty volts over the 110 volts of the dynamo
plant.  The absence of wires is noticeable, all wires
and cables being catried in ducts under the tessellated
floor, but as these ducts are covered by iron plates they
are as readily accessible as if exposed in the unsightly
mannerso often adopted. In short, the well lighted, airy,
clean power house with all necessary applinnces, but
without any wingerbread fittings for show, is a model of
what sucha plant in an educational institution should be.

Probably the most important part of the laboratory
which is intended for the education of practicalengineers,
is what is called the commercial laboratory, and it is
well named, for not only are all classes and types of
machines here wathered together, but are noticeably

nels under the raised floor upon which the machines are
set, This Noor being cquipped with slots and plugs
like an iron planer fable, is suitable for the base of any
machine, and also ensures that the belts may be lept
tight without unsightly and cumbersome tightening
apparatus. Movable tables of solid construction are pro-
vided upon which can be mounted the necessary local
instruments and switches which may be found neces-
sary for any particular test which may be undertaken.

As will be seen by the illustrations (Figs. 3 and 4)
this laboratory is divided into sections called the alter-
nating current room and the direct current room.
While really the same room, these names are adopted
to indicate the classification of the apparatus, for on the
one side the alternating current dynamos driven by dir-
ect current motors are placed, while on. the other the
direct current gcnera‘tors and arc machines are set, and
as cach of these sections bas its own travelling crane,

F16, 2.—~GRNERATOR ROOM, McDONALD ENGINEERING BUILDING, McGiLL UNIVERSITY,

arranged for commercial work in the most practical
way. The test room of a manufacturing establishment,
and the usual college laboratory, are generally very dis-
similar; the one bearing evidences of the hasty and
unscientific methods which are apt to prevail in a com-
wirecial establishment, while the other very often par-
takes of the nature of a scientific kindergarten. In
this case, the arrangements for good practical engineer-
ing work are unsurpassed, ot only by reason of the
great amount of apparatus, but notably by reason of
the thoroughly pructical way in which the work can be
carried on.  For instance, each test can be operated
independently of any other without that confusion
which would inevitably result from animproper and un-
practical lay-out of the apparatus, while flexibility of
the apparatus is increased to the maximum by the ecase
by which the machines may be moved [from place to
pluce by the travelling cranes and the facility of connec-
tion to the circuits, which run in easily accessible chan-

cables switches, etc., the two divisions of the labora-
tory are independent. The alternating current labora-
tory containing, as it does, examples of the best types
of single two and three phase machines, as well as
special apparatus for phase and periodicity changing,
is probably the more interesting of the two, while the
direct current laboratory contains types which are fami-
liar by long association to any one acquainted with the
average lighting and power station for commercial pur-
poses. It may be noted that while the size of the ma-
chines is not such as to command attention, the largest
unit not exceeding 40 k.w., none of them are toys, but
of a size sufficient to demonstrate the peculiar features
of cach type, and are arranged and connected so that
the distinctive features of each may be best shown.
A glance at the principal pieces of apparatus will illus-
trate this fact, for we find driven by appropriate variable
speed direct curreat motors the following types :

A 15 k.w. alternator, with revolving fields, made
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by the Canadian General Llectiic Company which may
be used for either single two or three phase operation;
a 15 k. w. Stanley two phase alternator, made by the
Royal Electric Company, which illustrates the inductor
type with stationary armature, a 15 k. w. Warren in-
ductor alternator, for single phase operation, a 12 k.w.
Hordey inductor alternator made by the Brush Com-
paay s @ 20 k. w. one, two or three phase double
ended Westinghouse rotary converter, and two others
of the same type of 10k. w. each; a10h.p. twoor
three phase induction motor made by the Canadian
General Plectric Company, arranged for frequency
changer through the variable speed of the driving motor.

In addition there are a number of alternating current
motors from two to five h. p., as well as the direct cur-
rent motors used for the generator drives, which vary
from ten to forty h. p., of General Electric and Crocker
Wheeler type.  The instruments and accessories which

£

which will abundantly satisfy the most enthusastic
student, especially when it is noted that the power sta-
tion and all the laboratory motors are also of the direct
current types.

In addition, there is being installed at the present
time a Chloride storage battery of 75 k.w. hour capacity,
which is arranged to float on the circuit supplying the
laboratory, which absorbs current when the load is light
and gives it out when the laboratory demands are great.
This battery will thus not only aid the regulation, which
is so important where experiments are to be successfully
carried out, but will be available for standardizing instru-
ments and similar work where a very- steady voltage is
required.

The ampere meters, volt meters, condensers, trans-
formers, voltage regulators, clectric speed indicators,
dynamo meters, etc., are of too great a variety to
enumerate, and the resources of European and American

o

Fic, 3. —=Hun TENSION LABORATORY, McDONALD ENGINEERING BUiLnpinG, McGinl UNIVERSITY.

must of necessity be used in the work are of every var-
icty and of representative types, and include a number of
special instruments of precision not usually found in the
taboratory  With the above equipment it becomes eas)y
to meet any case which may arise, and power of any
periodicity, phase or voltage is readily obtainable. It is
lizre that the student gets his most practical experience
in dealing with alternating currents.

The direct current laboratory, while representative of
the older and more similar 1vpes of machines, will not
demand from the <t.dent that studs which he will have
1o devote ta the altciaating section, but as representing
Jdiredt current machinery and practice it s very suitably
fittedup. A glance at e types shows a 16 light
Thompson Houston are machine, a similar size \Wood
arc, and 2 ten ¥ight Begch arg machine.  Of direct cur-
rent motors there ate aaway of adi types and mizes from
unc-tuenticth to 13 h. p., the tatter size being a rathway
motor.  These, with thair numerous accessories. such
as rheostats, switches, are lamps, starting boxes, ctc.,
allow of  scope for experiment in direct current ficld

makers have been drawn upon in the largest way to
make the auxiliary apparatus complete.

With this commercial laboratory so thoroughly
equipped, Professor Owens has at his disposal an instra-
ment thoroughly suitable not only for instructive pur-
poses but also for the commercial testing of lamps,
transformers, meters, etc.

The high tension laboratory, with its transformers
wound as high as 30,000 volts, its clectrostatic instru-
ments for measuring pressures of 130,000 volts, with
accessories in the shape of meters, regulators, imped-
ence coils, etc., is evidently no place for the freshman
of aninvestigating turn of mind. It is here that all high
voltageexperimentsarecarricd cut, line insulators tested,
and completedapparatus subjectediothesearchingthrusis
of thirty thousand volts or so. To the high potential lab-
oratory is due the advances in insulation which have
made it rossible to transmit power to long distances at
high voltages, and it is this department which will be
called “1pon in the future to extend the range of com-
mercial voltages, so that this will be a more important
department in the futuve than seven at the present time.

The standardizing laboratery, where all instruments
are calibrated and the most of the high class experiment-
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al work is done, is well shewn in  Figure 6.
Here very accurate measurements of voltage, current
capacity, self induction magnetization, etc., are made,
and it is here that the student receives his training in

stats and condensers in formidable arriy complete the
more important apparatus.  This is the final court ol
appeal before which all hysteretic and impermeable irons
receive their sentences ; here are dragged all untruthful

Flte. 6. STANDARDIZING LABORATORY, Mo DONALD ENGINEERING BN, MuGita UNIVERSITY.

the use of instruments which should enable him to carry
on the work of uriginal rescarch.  In this department
are to be found standard Kelvia balances for the meas-
urement of current up to 6oo amperes, either direct or
altern.ung, electrostatic and multicellular voltmeters up
to 10,000 volts, designed by the same eminent scientist,

Fic. 3. - SPFOIL ISVESTIGATION Roos, MoDosat o ENGINEERING Bt inmse, MG

Thomson and D" Arsonvalgalvanometers, standard cells,
wheatstone bridges and potentiometers, standard re-
sistances, and a multitude of standard volimeters and
ampere meters. For the testing of irons there are per-
meability bridges and hysteresis meters designed by
Ewing, and special transformers, phase shifters, rheo-

and perjuted ampere and volt meters to have their
characteristics examined and their faults corrected.
From the standardizing laboratory the student reaches
the original research laboratory, where in his later
years he is given a free hand to investigate for himself
certain promising fields for which his previous training

USNIVERMITY.

has fitted him. -Several special instruments are here
placed, but the greater portion of those here used may
be drawn from the other departments as required. In
addition we should mention the shops where skilled
mechanics repair and construct special apparatus for the
use of the laboratories.
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Rererence was made in our last issue
to the large number of fourth year engi-
ncering students at McGill University
who are taking the electrical engineering course, the pro-
portion of such students being sixty per cent. of the
fourth year men.  We learn on subsequent enquiry that
at the School of Practical Science, Toronto, a still
larger proportion, namely, 6214 per cent. of the senior
students, are taking the course in clectrical engineering.

The Growth o{B'ec-
trical Eogineering.

_ The ELectricat News has been advis-

A Misrepresentatton. ed that a representative of a certain

trade journal who is now travelling in

Great Britain has represented to British manufacturers
of clectrical supplies that there is an enormous field for
their goads in Canada. As a consequence, advertise-
ments have been placed in the said journal, and the re-
presentative in return has furnished to the British manu-
facturer the names of Canadian supply houses, to whom
letiers have been sent offering electrical goods.  Ttisto
e regretted that the actual situation should be misre-
presented. It is well known that the demand for
British electrical goods is exceedingly light in this
country. Take, for instance, incandescent lamps ; the
bulk of those used in Great Britain are manufactured
outside of the country, uwhile the T.H. base so much
used here is practically unknown there.  So with sock-
cts.  Owing to their using maore keyless than key sock-
ets, the shades are geacerally not arranged for a holder,
but with a hole in the centre, the same as tor the Edison
old style systems here. The difference between wire
gauges here and in Great Britain is likely to resultin
crrors occurring in orders, as the buver here is more
accustomed to the B. & S, than to the B.W.G. Con-
sidering the population, there is indeed a large con-
sumption of electrical goods in Canada, but before
British firms can secure a reasonable share of the trade
it will be necessary 20 introduce 2 number of important
changes in manufacturing methods.  If their goads are
wanufactured 1o meet the requirements of the Canadian
trade, there is no reason why Rritish manufacturers

should not increase their exports of electrical goods to
this country, as witness the large quantity of these
goods now imported from the United States and Ger-
miny. But the persons to properly develop the trade
are those versed in electrical matters, while the pros-
pects of husiness are lessened by the tactics of the jour-
nal above referred to.

WitH the immense water power of
the Niagara Falis situated about
eighty miles trom the city of Toronto,
the undertaking of the Standard Electric Conrpany,
of California, has a peculiar interest for Toronto citi-
zens, and especially at the present time when the neces-
sity of cheaper power for our manufacturing industries
is so fully recognized. I[n (he project of the Standard
Electric Company we have an ohject lesson which may
encourage the development of Niagara power. It
should be stated, however, that in California the cost of
coal is much greater than in Ontario, giving a water-
power plant there an advantage over steam which would
not apply in the case of transmitting power from Niagara
Falls 10 Toronto. The power house of this company is
located at Blue I akes, and for some time electric power
generated at this point has been transmitted to Stock-
ton, forty-six miles distant. The ultimate intention is
to transmit the power to San Franscisco, a distance of
one hundred and forty-five miles, for which purpose a
plant is now nearing completion.  1n addition 1o being
the longest transmission line ever operated commer-
cially, the plant will be distinctive for two other reasons,
first, that the current will be transmitted at a pressure
of 60,000 voits, which is twice as high as has hereto-
fore been attempted, and, secondly, that aluminum
wire will be employed as the conductor. The high
voltage employed will necessarily reduce the cost of the
transmission line. This is cne of the advantages claim-
ed for aluminum as a conductor. The relative merits
of copper and aluminum for the transmission of elec-
tricity have been much discussed of late, and it cannot
fairly be said that the experiments thus far with alum-
inum have shown it to possess an cfficiency equal to
that of copper, while its resistance to atmospheric influ-
ences is not as great as was at first supposed.  The
companies in America who have emploved aluminum
wire are the Snoqualmie Falls Power Company, a 33
miles transmission, with 29,000 volts; Nerth Yuba
Power Company, of Sacramento, 63 miles; Hartford
Electric Light Company, 11 miles, 10,000 volts; Cotton-
wood Power Company, of Utah, 12,000 volts ; Telluride
Power Cempany, ol Provo, Utah, So miles; Niagara Falls
Power Company, for a short transmission; and the
Standard Electric Company above relerred to.  In con-
nection with the transmission of power from Ragged
Rapids to Orillia, Ont., it was originaily praposed to
use aluminum wire, but for some reason this decision
was not adhered to. It would seem that the use of
aluminum is yet quite experimental, and that its use
may develop obstacles difficult to overcome.

A 150-Milo Trassmis-
sfon.

. In citrics where manufacturing is car-
Fievestion ot Smoke. ried on to any extent a question of
some moment is the prevention of an-

noyance from smoke cmanating from steam boilers.
For three years past a law has been in force in the city
of Montreal providing that all steam users must equip
their plants with apparatus for consuming the smoke,
while a by-law bhas received its second reading in
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the Toronto city council designed to accomphish the
same purpose. To tie latter by-law excepcion has
been taken by the Canadizn Manutacturers Association,
and rightly so, as in its present crude form we believe
the ordinance to be unworkable. It provides that all
manufacturers using combustible material to produce
heat or power shall apply such apparatus as shall pre-
vent the smoke from fouling the atmosphere, and in the
event of neglecting, they are to be subjected to a fine
of fifty dollars for each offence. The objections urged
against the by-law are that the method of conviction is
such as would place manufacturers entirely at the mercy
of unscrupulous persons who might from time to time
feel disposed to persecute them, and that the by-law
should be more explicit and state what device will
satisfy the requirements and exempt a manufacturer
creating smoke from liability to prosecution. The
difficulty of overcoming the smoke nuisance is weli
illustrated by the experience of cities in the United
States. Although in a number of cities such by-laws
as the one under consideration are in force, the results
in the main seems to have been unsatisfuctory. In
Rochester, for instance, such a law was enacted twelve
years ago, but was subsequently repealed. In Syra-
cuse it is not considered a success, while in Pittsburg,
Cleveland and Chicago it is said to have relieved the
trouble only in a slight degree. In these cities the duty
ot entorcing tie law devolves upon the city engineer or
some other competent person appointed for the pur-
pose. The strongest objection that can be advanced
against the enactment of a law such as that framed by
the Toronto city council, is the doubttul merits of
smoke consumers. The opinion seems to prevail,
based upon experience, that of the various smoke con-
suming deviges on the market none will accomplish the
purpose for which they are intended, and it is a ques-
tion in the minds of manufacturers whether the degree
of efficiency to which they have attained will warrant
the expenditure necessary for their installation. Tests
of smoke consuming devices have been made in To-
ronto with th2 result of increasing the cost of operating
the boilers, without abating the nuisance. To our
mind, the prevention of smoke from steam boilers has
more nearly reached attainment than the consumption
of smoke. The methods of firing boilers have under-
gone great changes in recent years. With these
changes have come better combustion and a decreased
quantity of smoke. The automatic stokers have, we
believe, accomplished much towards smoke prevention.
We are told that by this method of firing, the O'Keefe
Brewing Company, of Toronto, have practically over-
come all annoyance from smoke, and at the same time
have effected a saving of fifteen per cent. in fuel. The
trouble may also be diminished by the crection of high-
er chimneys, by having sufficient boiler capacity so that
it becomes unnccessary to force the boilers, and by the
edncation of the boiler attendants. By means ot a
high chimncy a better draft through the furnace is se-
cured. This will assistin relieving the smoke and also
cffect a saving in fuel. The matter of educating the
firemen is one which has reccived attention in Great
Britain, where in some cities the law is such that where
the boiler capacity is ample and smoke is allowed to
emanate, the fireman instead of the owner is prosccuted
for the offence. The Canadian Manufacturers Associa-
tion have suggested that the city council make a test
at the waterworks plant of the various smoke consum-
ing devices, and decide upon one which will meet the

letter of the taw. This, we think, s placing the re-
sponsibility upon the proper shoulders, but we are by
no means sanguine that the resuits accmplished will be
satisfactory esther to the city council or to steam users,
as it seems impossible to select a device that will meet
the varying conditions under which different steam
plants are operated.

THE CATARACT POWER COMPANY.

The Cataract Power Company, of Humilton have
been making extensive alterations und additions to
their power house, distributing lines and transformer
station. Having found it necessary to increase their
plant, thzy bave just installed two niew 3,000 hp. tur-
bines, manufactured in Milan, laly, two 2,000 k.w.
S.K.C. generators, ten joo k.w. step-up transformers,
three 300 k.w. rotary converters, and a chloride stor-
age battery equipment. They have also built a second
transmission line of No. oo copper wire. A new building
is nearing completion which will contain the rotary
transformers, arc light apparatus, new battery equip-
ment, and the switch-boards. [t is the intention of the
company to close down the power houses of the Ham-
ilton Electric Light Company, the Hamilion Street
Railway Company, and the Hamilton Radial Railway
Company, and to distribute altogether from the step-
down station on Victoria avenue. the incandescent, arc,
power and railway service being supplied from one
building.

The generators recently installed are among the
largest yet built in Canada, and, we understand, by
weight, the largest in North America. Each generator
has a capacity of 2,000 k.w., with a large overload capa-
city. The weight of the generator complete is over 110
tons, or 220,000 pounds, and is similar in design to the
1,000 k.w. machine two of which the Cataract Power
Company now have in their station. The total capacity
in generators is over 10,000 h.p. The entire machinery
throughout has been supplied by the Royal Electric
Company, Montreal, and consists entirely of S. K. C.
apparatus operating at two and three phase. This is
now one of the most complete power stations in Can-
ada, and is giving exccllent results.

THE CHAMBLY POWER PLANT.

An unfortunate accident occurred at Chambly ecarly
in November, when a portion of the Chambly Manufac-
turing Company’s dam adjoining the power house was
swept anay. The main part of the dam remained in-
tact, but about 1350 feet situated close to the shore and
used as sluice gates for waste water was destroyed.

The accident is said to have been due to the water
ioosening the concrete embedded around the gates.
The loosening of the concrete had been noticed, and
means were about to be taken to strengthen it.

The lighting service was not interrupted to any ex-
tent as the result of the accident, as the steam reserve
plant retained by the Royal Electric Company was im-
mediately cailed into requisition.

In connection with the additional plant about to be
installed at Chambly, some important changes will be
made. The line voltage wiil be changed from 12,00010
25,000 volts, and the grenerator voltage from 12,000 to
2,000 volts. The line will be changed from {our wire
to three wire transmission. The four new generators
10 be installed, and which were referred to in last issue,
will be 2,000 k.w., 2,000 volt machines, of the revolv-
ing field type, while the new turbines will consist of six-
teen 51 inch S. Morgan Smith wheels, with possibly
Lombard governors. It is also the intention to put in
ten 2,000 k-w., 2,000 to 23,000 voit air blast trans-

ormers, and to decpen and widen the trail race.
\
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A BRIEF HISTORY OF THE SCHOOL OF
PRACTICAL SCIENCE.

THE banquet to be tendered on December 218t to Professor
Gnlbraith, principal of the School of Practical Scieace, Toronto,
by the faculty, graduntes and other graduates, has naturally car-
ried the thoughts of many back to the carly days of the school,
as almost since its inception the nume of Professor Galbraith has
been regatded as synonymous with the success of the school.
Established in a modest way to meet the demands for technical
and scientific education, the growth of the institution has been al-
most phenomenal, until the increased accommodation provided
from time to time is now entirely inadequate.

The present School of Pricticul Science is the successor of
the College of Technology, an institution which was practically
an cvening technical school for artisans and others, and which
accupicd the building of 1he present public library, corner Church
and Adelaide streets,  The origin of the present school dates
from January 3o, 1877, when the lLegislative Assembly, in ac-
cordance with the recommendations of a report to the Hon. Adam
Crooks, Minister of Educativn, by Professor James Loudon,
sanctioned the proposal for the permanent establishment of a
School of Science, and authorized the erection of a new building
upon n aite in proximity to the University of Toronto. The charac-
ter of the institution was greatly changed, and under the new ar-
rangement the chicl object of the school became the teaching
of cugincering and applied chemistry. It was decided,
by an arrangement with the Council

In 1889-go the management of the school was entrusted to a
council of five, consisting of Professors Galbraith and Ellis, and
Messrs. C. H. C. Wright, B.A.Sc., lecturer in architecture ; T, R.
Roscbrough, M.A., demonstrator in engineering : and L. D. Stew-
art, O.L.S,,D.T.S,, lecturer in surveying, with Professor Gal-
braith as principal.  These five are still members of the council,
which has been enlarged to include A, P. Coleman, M.A,, P.L.D.,
professor of assaying and metallurgy ; J. A, Duff, B.A., lecturer
in applied mechanics : G. R. Mickle, B.A., lecturing in mining ; R,
W. Angus, B.AL Sc., lecturer in mechanical engineering; A. T.
Laing, B.A.Sc., demonstralor in surveying ; and J. W. Bain, B.A.
Sc., demonstrstor in analytical chemistry.  In additionsix Fellows
have been appointed trom among the late graduates:

As earlp as 1888 the necessity of providing increased wccom-
modation was recognized vy the Government, and an appropria-
tion made for the erection of a large addition to the building.
This addition was completed in 1891, the equipment and the
laboratory plaat installed being of the best then procurable. The
building as now occupied represents a floor space of nearly
60,000 square feet, but, notwithstunding, the accommodation is
overtaxed, and the work of the teachers made laborious by the
necessity of repeating lectures and laboratory experiments three
or four times in order that all the students may receive the in-
struction. It has also been found necessary, from the same c:m;c,
1o abandon certain experrimental und research work.

That the School of Prauctical Science is meeting the demands
of the people is clearly demonstrated
by the almost constant growth in at-

of Univemity College, to utilize the
teaching power of that college
which already existed for the hke ob-
jects in four departments and could be
made applicable to the wants of the
School of Science, and in addition there-
10 to appoint a professor of engincering
and such assistants as might be found
necessary. This arrangement contioued
unti! the end of 189q, when the depart-
ments of science were transferted from
University College 1o the University of
Toronto, under the operation of the
University Federation Act. That the
students might cantinue o rececive in-
struction in the above departments in
the same manncr, the School of
Science was affiliated 1o the University
of Toronto.

The building crected at that time
forms the north wing of the present
school.  Besides being the home for

tendance.  The present year is the
largest yet on record, the attendance
being about 220.  Ofthese 103 are tak-
ing the mechanical and electrical
course, 37 the civil engincering course,
and 35 the mining course.  In each of
these depatrments the faculty and equip-
ment ol the school are such as to guar-
antee the student a thorough training in
the scieniific principles underlying the
practice in \he different  professions.
The splendid equipment in the electrical
laboratory has already been descnibed
in these columns, while the facilities for
the study of mining are cqually efficient.
The mining course as distinct from that
of civil engincering was first established
in the session of 1592-93.

It is interesting to learn that the
graduates of the School of Practical
Science are finding employment in con-

the engineering classes, it furnished
accommodation for the departments of
biology. chemistry, and mineralogy of
the University, the engincering department having but once foar.

The first calendar of the Schoul of Practical Science is denot*
ed as the session of 1878-79, and the faculty consisted of H. H.
Croft, DN.C.L., professor of chemistry : E  J. Chapman, Ph.D.,
L.L.D., professor of nuneralogy and geology : James Loudon
M.A., professor of mathematics and natural philosophy : R. Ram.
say Wnght, M.A,, B.Sc., professor of biology ; J. Galbraith,
MAL, Assoc.dan.CLE., professor of cogineering ;s W. H. Ellis,
M., MLB., assistant professor of chemistry.  The atteadance
at the achoal in this year was six students.

From the calendar we notice that there was three courses,
namely : (1) enginecring: (2) assaying and mining geology:
(3) analvtical and applied chemistry.  Regardirg the engincering
course, it is stated that in the abseace of a machine shop visits
to workshops and excursions during the long vacation will be
taken advantage of.

An important cvent in the history of the school occurred on
November 6th, 1889, when Professor Galbraith was appointed
pracipal and the managenient of the schoal entrusted to a council
composed of the principal as chairman and the professors, lec-
turers, and demonstrators appointed on the teaching facully of
the school.  Recognizing the necessity of embracing every branch
of applied science, the principal decided to extend the curricolum
of the xchool a0 as to embrace five regular departments of instruce
ton, in cach of which diplomas would be pranted, namely, (3)
civil engineering (including mining engincering); (3) mechanicat
engmeering (including electrical engineening): () architecture;
(4} analytical and applicd chemistrys (5) assaying and mining
Reology.

PROF. GALBRAITHH,
Pancipal Schonl of Practical Sdence, Toronto.

nection with the development of the
natural resources of the country, and
that maoy of them are now occupying
responsible positions. A glance at the caleadar shows that of the
263 living graduates of the school, about 75 per ceat. are cmployed
in Canada, while the remaining 235 per cent. are scattered over
other parts of the world.
PROFESSOR GALBRAITH,

The head of this admirable institution, Professor John Gal-
braith, is a son of the late Thomas Galbraith, of Port Hope, well
known to every Scotchman in Canada as the Canadizn agent of
the “Scottish American.” He was born in Moatreal on Septem-
ber 5th, 1836, and cducated at the Port Hope Grammar School
and Toronto Univensity. At the latter he took scveral scholar-
ships in mathematics and gencral proficiency, and graduated in
1568 with the degree of B.A., secuning the gold medal 1n mathe-
matics and the Prince of Wales® prize for gencral proficiency. In
1873 he was granted the degree of MA. He studied engincering
and surveying under Mr. George A. Stewnart, chicf engincer of the
AMidiand Railway, and was admitted as a Provincial Land Survey-
or. He was empleyed for some ten years n railway construction
work on the Intercolonial Railway, the Midland Railway, location
of the Geongian Bay branch road, and exploratory surveys for the
C.P.R. He was also employed for some time in the Portland
Co.’s locomotive shops at Portland, Maine, U. S., and did consult-
ing work in hydrauliz eagincering, recaiving the appointmentto the
chair of eagincenng in the School of Science in the fall of 1873.

Professor Galbraith was one of the founders of the Canadian
Socicty of Civil Engineen, serving fer five years on the council of
that body. Hc is alse an asvociate member of the institute of
Civil Engincers of London, England.

As principal of the School of Science, Professor Galbraith
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has Inbored zealously in its interests, and 1o him is due much of
the credit for the high degree of effiviency which has been atain.
ed. At the outset hie had an object in view,  This was to fit the
student for active professional work by giving him a thorough
training in scientific principles rather than by attempting 1o give
him a so-called practical training. It is along this line that the
cfforts of the school have been concentrated, and the wisdom of
such a policy seems 10 be borne vut by the results,  If one were
10 enquire from any of his co-workers as to the secret of Profes-
sor Galbraith’s success, the reply would probably be that it was
due to bis great qualifications in the direction of organizing the
work at the school.  As remarked by an intimate acquaimtance,
“he is a wonderful organizer.”

After having completed his 218t year as head of the school,
the proposed banquet to be tendered him 18 a fitting tribute of
respect.
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QUESTIONS Anp ANSWERS
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A subscriber enquires as to what amount of power can
be generatedby the Westinghouse generators recentlyin-
stalled on the Canadian side of Niagara Falls,

‘“ Mill Owner” writes : Where water power is not
obtainable, and where coal can be bought for $1.80 a
ton, could electricity be generated and electrically ap-
plied by motors to the extent of 500 h.p. as cheaply as
by belting and shafts, where said power would be used
within a radius of 100 feet of engine shaft.

Axs.—-Broadly speaking, the original or capital out-
lay to cover the cost of the dynamos to convert the me-
chanical power of the engines into electrical power, the
necessary wire to carry that power to the various
motors, and the motors to convart it back to its original
mechanical shape, will cost considerably more than the
belting and shafting necessary for the same work,
though in the absence of the detail of the proposed lay-
-out, it is impossible to give even approximate figures.
Tne relative cost of operating the two systems will also
depend entirely on the details of the particular installa-
tion in question, though it is likely to be somewhat in
favor of the electric plant, the more so as the average
load drops below the full load or rated output of the
whole installation. The relative advantage of the two
systems, outside of the question of cost, are in every
way in favor of the eleciric, it having the superiority in
(1) simplicity and freedom from noise and dirt in the
transmitting device (the wires), (2) its great flexibility,
(3) facility for tuture extensions, with but very little
change and modifications in the already existing plant,
(4) the ability to furnish light as well as power, with a
maximum of convenience at a minimum of cost.

*“ Reader ™ asks : Why is that a person when re-
ceiving an electric shock is unable sometimes to let go
of the object grasped.

Axs.—The muscles of the hands are divided into two
sets, called extensor and contractile, the former being
used to open the hand when the fingers are called on to
release their hold, the latter having control over the
grasping or clutching powers of the hand and fingers.
Obviously, as the latter action requires the exercise
of very much more power than the former, the muscles
controlling it are proportionately stronger than those of
the latter. Now, the action of a current on the muscu-
lar system is to excite it to a state of great activity and
to deprive it of its ordinary controlling power, the

mind; consequently, when the muscles are agitated and
left, as it were, to their own devices, the stronger set
overcomes the weaker, the result being that the hands
remain clenched.

 J. H.," Rossland, B.C., writes 1 1 was told by an
agent who was here the other day, that the live wire
for a two.phase 3-wire system would cost me less than
for a three-phase system; is he right ?

Axs.  We presume that the length of line, the volt-
ages and the load are to be the same ineach case,
which, if so, would make his contention wrong, for the
following reason. If you connect i two-phise machine,
whose voltage across the terminals ol each phase is say
2,000, to three line wires, you will get 2,000 volis be-
uveen the common or neutral wire and either of the
other two, but between these two latter you will get
about 2,830 volts. On the other hand, there will be but
2,000 volts across any of the 3 line wires connected to
the terminals of & 2,000 vOIt three-phaser. Such a two-
phase system, if run with 2,830 volts across the two
outsides, it is quite true, will take about 2 per cent. less
copper than the three-pha<e machine with 2 minimum
voltage of 2,000, but if the voltage of the former be re-
duced until its maximum line voltage is the same as the
other, namely, 2,000 volts, it will require about twice as
much copper as the three-phase machine, the length of
the line and the load being the same in each case.

* Engineer  says : I want to putin a pump to sup-
ply fifty thousand grallons per day to our lactory system
for use in the various parts of the shop, and propose to
pipe the discharge from the pump into a tank y6 fect
trom the ground, about how much horse-power will 1t
take to drive the pump ?

Axs.— We suppose that you intend to deliver the
above 30,000 gallons in an ordinary working day of 10
hours, and also that you refer to the standard Imperial
or English gallon, not the U. S., the former weighing
10 lbs. per gallon, the latter about 8. If we are correct
in our supposition, the {following is the easiest way to
get tl.e horse-power necessary : Since a h.p. is equiva-
lent to 33,000 lbs. raised one foot in one minute, which
is usually expressed as 33,000 foot pound minutes, the
problem consists in finding how many foot pound min.
utes there are consumed in doing the work described,
which is given by the following : 30,000 gallons per 10
hours = 5,000 gallons per hour =831 gallons per min-
ute; 83% gallons at 10 lbs. per gallon weigh 8331; Ibs.,
which raised through g6 feet will represent 80,000 foot
pound minutes; this divided by 33,000, which as ex-
plained above are the number of foot pound minutes in
a horse power, will give the h.p. requircd, which s
slightly over 2 4,10 ; but it must be remembered that
this is the delivered output of the pump, which, includ-
ing mechanical and water frictions, is of above 6o
efficiency, so to get the actual horse-power consumption
required, 407, should be added to the above figure,
giving a final result of 3 39/100 h.p.

Mgr. Donald Mclntyre, who owns a waler power about three
miles nonh of Pawnsiey, Ont., hias found it necessary 0 ncrease
his clectric lighting plant.  Hc has ordered from the Royat Eiee-
tric Company one of their 6o h. p. S.K.C. two-phase alternaung
current generatory, and has added a tlurd wire to his lines
from the water pawer to the town, thus putting him in a position
to furnish power as well as light.
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THE ELECTRIC STORAGE BATTERY AND ITS -
COMMERCIAL APPLICATION®,
Bty C E. Brows

The advent of the storage battery accamulator, or secomdary
battery, ay it is variously called, into the  field of electrical en-
ginvering is of comparative recent date.  This is more especially
true on this side of the Atlantic thanin Evtopean countries, where
itv use had preceeded by several yearsals general application on
this side.

But u few years ago, perhaps five or six, it was necessary 10
point to European practice for all examples of successful accutn-
wlator application oa a lirge scale and along advanced hne
This is 0o Jonger the case, as American stotage battery practic
is as far advanced as o any part of the world, and the American
stopspe battery has no supeoor. The lurgest installations, too,
arce to be found i American citics.  Tts growth in importance in
these few years is hitle short of phenomenal, and it is sull rapidly
increasing.  The majority of the very latge central stations, such
as% those of the Edison illuminiting companies of the larger cities
amd the larire street raitway compamces, depend very largely upon
1, and its adoplion is coming to be quite general in raedivm and
smaller sized stations,

The istory of the storagze battery is practically included in the
last 30 years, though the phenomena on which it is based was
observed as far back as 3801, In that year Gauberot found that
after decomposing water with a volta’s cell, of the platinum or -
ver clectrodes were connected together, a sccondary current
would flow for a bief tume. The hastory of the storage battery
trom this tune until the time of Plante includes the names of Volta,
Davy, Schoenbemy, Grove, Wheatstone, Swemens, Faraday, and
others, but nopractical resultsscem to have followed. In 1500 Gas.
ton Plante constructed the first practical storige cell trom two
sheets of lead 0o cms. long by 20 cins. broad by 1 nun thick (254x
N x 1y 5«) coiled into cylindricil form, the tao plates bang separ-
ated by felt and the whole immersed s diute sulphuric acd.
Plante continued s researches up to 1d79, wiach pracucally
determuned the state of the art.  In 1879 Mewrger applied the
active material mechanically, and n 1881 Faure obtained import-
ant l).'\l(‘lll& on nechanical -'Ippllt‘-'llloll and .\honcmng ot the
formmny process.  The liastory from this tame has been in connee-
tion With sts apphcitions to practical use.

“The storage battery,” according to Houston, *‘consists of

twoinert plates of metal or metathe compounds mmersed e an
clectrolyte winch is incapable of acting upon them considerably
until a current has been passed from one plate to the other. On
the passage of i current through the clectiolyte s decompostion
s effecied and the eledtro postiine or  electio  negatne radicals
are deposited en the plates, so that on the cessation of the charg-
mpe curient thete remams a voltae celt capable of generating an
clectric current.”

1Ihe commercial storage battery of 10-day consisis of plates or
teames of lead or an alloy of tead, with oxides of tead formed on,
or pasted on the surface or in grooves or pockets of the plate,
ihiree or more plates bewng assembled together and immersed 0
an clectrolyte of duute sulphunc acd. The adternate plates are
connected together for one clectrode and the mtermediate ones
for the other.  The metathic plate or frame of lead or an alloy of
tead form the framework or support of the clectrode and scrves
as a1 meiuns of conducting the current to and from the actine ma-
tetsal.  The oxides or other compounds on the surface or i the
pockels or grooves are the actinve watersal, and together with the
clectroly te are the seat of chenucal acuons which resuit an the
formetion of compounds wiich n the charged state are of
telatively lngh encrgy of formanion and i the discharged state
retatinvely tow, so that i passing trom the former to the later
caerEy s given out, and passuyg from the fatter to the torme
or coergy as absorbed.  This amount of energy given out or ab-
sorbed s praciically equit to to the cicctrwal energy of discharge
or charge.  The sulphunc acid s the actine part of 1the clectro-
Iyie, the water actng pranapally as a sobvent used to give morse
favorable condstions for the aciion of the sulphuric acia.  The
Plates are usaaiiy separated by perforated sheets of hard rubber
ot cetiutond o giass rods, and all plates bound together with rub-
bes bands. The contimngg vessel iy be of riass o1 hard rub-
ber 01 of tead uned woeden boaes. The numbeg of plates vanes
trom thiee to neasly oie hundied i the lagest batcnes wistalied,
with a <ot rcsp\-udmg vanation g capacnty from a fracuon of one
ampere W0 o000 0F 13,000 ampeses, the (nrent depend-
g both on e sumber and size of the plates. The voliage, on
the contrany, depends on the number of cells, bemng approximate-
Iy 1w e vohs per cen far commeraal baeties.

Ihe form and constructon of plates doffer very gacatiy. The
first Plante cclls were made up of thin shicets of Iead with an -
sulating materiad between them.  Plante found that these plates
1o e much capaday must be made porous on theis swface. To
accomplinh this sesult Le chasged s cells, finst putting o the
curgent an one direction, then discharged them, reversed connee-
teons, and agam charged wabithe carrent in the opposite direc
ton.  Thus the plate that was mude positive on one Chasge was
made negatine on the aeat succeeding chamge, and this process
was repeated a large number of times. This he called (orming
the battery, and it required no less than thirty reversals o bring
it ap toas full capacity.  After is plates were well formed he
found that they soun became 1otien, owaing no doubt o the thin.
ness of the plate, the chesucal actioas having penetrated com-
plareiy through, The capaaty of these cells per pound of plate
was Jamke, and has not been exceeded by the same (dass of bar.
tery to-day.

o 1879 Metzger did anay with the tedious and expensine
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fornung process by making boxes of perforated lead, which he
filled wath a nuxture of lead oxsde, sulphunic acid and potassium
siheate for lus active natenal, One box so formed he used for
his positine plate and another for his negative.  Thiy cell was
formed in two or three diys, a great improvement over the very
long period by the old Plante process,

Faure, workimyg mdependemly and at about the same time, de-
veloped this class of plate i which the subsiance 1o become the
active matenal s mechamcally apphed, and which has since
come 10 be hnown by lns name. He apphied  lead oxide in the
torm of a paste to the surface ot lead plates such as had been
previously used by Plunte. The posmive and uegative plates
were separated by felt and diluie sulpburic acid used as an elec-
trolyte.

These two types of plate, the Plante and the Faure, are the pro-
totype of all commereial storage batiery plates i use 10-day, and
pracice s about evenly divided between them.  In gencyal,
European priwuce iuclines tonward the use of the Faure type,
while Amencan practice favors the Plante. The  Faure type
gives a comparatively large output per pound of plate, but s best
suted for moderate rates of discharge covenng a consmderable
penod of tme, wherens the Plante gives a amaller output per
pound, but s capable of working at sery high rutes of discharge.

The thn, flar plates used mthe carly Plante cells have been sub-
Jjected to numerous modifications devised for getting a greater
surface with heavier and more  rigid plates, for securing better
adhesion of the active matenal when found, and obtammng great-
er durability, ¢te. A few descriptions of typical plates will serve
to illustrate the direction of these improvememts.  No pretense
of completeness is made in these hists 3 that would take & faf
longer paper than this is designed to be, neither s it cdaimed
that the plates desctibed are necessarily the best of ther ype.
1. as thought, however, that they are 1y pical of good storage bat-
tery practice to-day.

The Epstein plate is cast with deep grooves on each side, thus
combining with a rigid and durable plate a 'arge amount of sur-
fice on which the active material is formed.

The Williard pliate 1s made from pure rolled lead and has
grooves cut i each sde atan angle with the honizontal, formang
troughs for holding the active matenal. It s claimed that the
plate can be bent up anto almost any shape without dislodging
the active material. The thin layer of active material and the
largze amount of surfice allows ot rapid discharge with danger of
buckhing. Each posmive plate 1s enclosed 1n a perforated bhard
rubber envelope to avoid comact between plates.

The Ohto storage battery 1s made of pute rolled lead sheets.
Cuqular grooves 1inch i diameter and y% mches deep and 4 .
thiek are rased by rollingr v a machme. The different aircular
grooves are separated by Lmch to avoid any tendency towards
buckling.

The Rooney plate s made up of allernate corrugated and
strght strps of than rolled sheet lead placed on edge and burn-
ed mto a conducting steip or nib of the lead frame at cach end.
Thus forms a very open plate wih a large amount of surface.

Porous plates have been made by casting tead with powdered
coke, or with pumiice stone, by the formation of sulphide, the
sulphur afterwards beng taken our, aud notably by the use of
chlonde of lead and zmc. The object 1 miaking these porous
or parually porous plates, 1s 10 obtun a large amount of suttace
of the lead plate on which the active matenal may be found n
aunute quantities.  The prreat amount of susface mith the corres-
ponding laige amount of acuve material nsures large capaanty,
while the minute subdnision of the acive matenal permits of
rapnd discharye.

lo the chlonde battery the substance which 15 to become the
basts of the active matenal s chlonide of lead mixed with a
certam proportion of chlonde of zinc, and castin small pastelles.
These pastelles are then placed i a mould and a frame of an alloy
of lead and anumeny cast around them under great pressure.
The antunony gives strength and hasdness to the gnd, and it 1
claimed is not acted on by the acid, thus avoiding local action.
The grids are then packed between zme plates 1 a tank cone
tasing, & drlute soluvion of zine (hlonde, and short circuited.
This remuoves most of the chiloside from ihe plate, the last traces
being semoved by thorough washing, leaving a pure spongy lead.
Thas process was formerly used for both plates, but s now vved
oniy vn the negatine. The positive plate v obtiuned by casting
the lead antuimony gnd under pressuse, % . thik, and with
boles 3 .o dameter. A cotrugated nbbea of soft pute lead
is rolled up into a spiral and pushed into these holes. The active
matesial s formed electro-chiemically from this ribbon, and causes
1 to eapand and fill the hole ughuy, making goed elevineal con-
tact with the plate,

The method ot formation of all these plates s quite different
than that follonwed with the carly Plante cells.  The method s
diffecent with admost every manulacturer, but the obyect amed
at s sumlaraan each case, namely, 1o form the cell quickly and
avowd the tedious and expensive method of numerous charges,
discharges and revensals, and at the same tme procure a hard
and durable plate.  The plates are usually pickled A bath of
dilute nitric or acetic acid, or in some alkanine solution capable of
actigg on the lead untit 2he action has pencirated 1o a sufficient
depth, after which the coaung produced is reduced 10 a1 spongy
lead, or changed to lead oxide.  The plate is then formed in the
usual manner by charging. The celt never attains 10 sts full
capacity on the first charge, but will increase with succeasive
chargngs for quite a penod of ume.

The Faure, or pasted type of plate, bas likewse been subject-
cd to numerous modifications.  Metzger used a perforated lead
box flled with the active matenal; Faure spread his aclive
matcenal on the surface of alead plate.  The difficultics of the first
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were prancipally the great expansion due to so large a body of
active material, the necessarily slow rate of discharge since the
tendency of the action is from the surface inwiard, 1the poor elec-
trical contact, ete.  The difliculties of the second were principal.
Iy due to the insufficient adhesion of the active miterial and the
consequent poor electrical contiret, danger of short circuits from
falling of active material, and the rapid deterioration,  These
difficulties have been largely overcome by sub-dividing the adtive
material and placing it in small pockets or grooves in the sur-
face of the plate, or in holes extending throngh the plate.  The
pockets or holes are usually made smaller at the surface than in
the interior, 50 as to wedge the active material in place, or in
the ease of grooves, they are made narrow, so that the plate wall
have a good grip upon the active material.

Oue of the most fruitful sources of trouble with storage batter
es has been the tendency of the plate to buckle or bead owt of
shape with operation.  This has been very largely overcome in
the better modern batteries, and is 0o longer a source of serious
trouble.  The active material of the positive plate expands dur-
ing discharge, and as the action on the material is never vniform,
some portions will expand more thaa others, and tend to throw
the plate out of shape, and the more rapid the discharge the
greater will be the tendency. The remedy is largely in sub.
division of the active material and allowing opportunity 10 ex-
pand in one direction. A brief deseription of a battery which
has achieved considetable success on the continent of Europe,
the Tudor battery, will serve to illustrate this class of plate.

The plates are made from pure rolled lead about 3y in. tnck,
and are grooved on both sides, the grooves being about 'y in,
wide and alittle greater in depth.  These plates are first slhtly
peroxidized by electrolysis, forming PbO2, and then the grooves
are packed wath oxides of lead, after which the plate s rolled 1o
keep the active materialin place.  As the active maictial (rumbles
away, due to continucd use, the action penctriates deeper into
the metallic lead of the plate and keeps up the supply of actne
material, so that the full capacity of the plate will be maintained,
even thongh the active material at first pasted into the grooves
should entirely ta'l away.

The numerous small sections of the active material insures a
large surface and permits of a high rate of discharge. The
smallness of the section of active material prevents excessive
swellingg and consequent buckling of the plate. The method of
formation gives unusually guod electrical contact between the act-
ne matersial and the frame.  Perforated sheets of hard rubber
are inserted between the plates in this as in most batteries. *

Numerous attempts have been made to reduce the weight of
the battery by increasing the proportionate weight of active
material.  Among these are the use of porous earthenware con-
taining plates to support the active material and press it against
a thin sheet of lead, which serves to carry away the current, an
canthenware plate being placed on cach side of the lead sheet 10
form ane plate and all plates firmly bound tegether with rubbes
bands. Wool felt has been used in strips to form pockets on
cach side of a sheet of lead, and the pockets filled with the act-
sve material, which is kept in place by a light sheet of perforated
or porous insulating material, the various plates being bound
ughtly together.  Perforated cells, or enselopes of celluloid filled
with active material, are used for electrodes, the currcant being
taken out by lead wires or strips passing down the center of the
cell or envelope.  So far as 1 know, none of the .¢ batteries have
proved a real commercial success, except for traction putposes,
where lightaess is so importaut A consideration that some other
considerations will be sacrificed 10 obtainit.  One serious difficuliy
with this class of cellis the rather poor clectrical contact be-
tween the active matenial and the lead plate, which lends itscelf
10 the formation of the insoluable lead sulphate on the [surface of
the lead, limiting further action by its insulating properties.  The
clectralyie for the lead starage battery is always dilute sulphuric
acid. The proportion of acid to water is usvally determned by
the specific gravity of the combination and is used from 1.2 to
1.3

In pasted or Faure type of plates red lead minium (Pb304) s
rencrally used on the positive plate, and litharge (PLO) on the
negative plate.  Combinations of these oxides or other coem-
pounds are sometimes used.  In some later batteries a mixture
of lead sulphate and lead oxide is used.  Lead is not the only
metal that has been used in storage batteries, copper and zinc
both having been used, but, as these hatteries have never achies-
ed any marked success commerdially, they will not be discussed
here.

The chemical theory of the storage battery is atill, 10 a lage
extent, in the speculative stage.  To the outaider it would seem
an casy task to analyze the various clements entering into the
action before and after charge and discharge, and determine the
actual reactions that take place. When, however, the chem:
ist approaches the task it is found to be one of extreme difficalty,
~o difficult that after 13 or 20 years of research and persistent
effort to solve the problem, it is still, to a large extent, shrouded
in mystery as to the real nature of the reactions that take place.
The difficulties were expressed by Dr. Frankland in the following
words:  **The physical qualities of the cells are capable of very
accurate estimate and investigation, but, when you come to
attempt to ascertain the chemical charges that occur in charging
and discharging of a storage cell, you encounter formidable
difficultics. The outsider has no idex of these difficultics.  Noth-
ing seems more simple than to determine the chemical changes
that take place in cither the positive or the negative plate of a
storage battery. It is not so in reality. The substances used
as active materials arc in the first place mixtures, and the mater
ials obtained at the end of the reactions are also mixtures, and
these mixtures are insoluable in any reagent which does not de-

compuose them.  They cannat be volatilized, they cannot be sub
jedted 1o any process of solution aud Crystulization . order to
separate and purily their elements,”  This will give you some.
thing of an idea of the difficulties in the way of an exact deter-
mination of the mitture of the actions taking place.

The carhier ideas of the action of the storage battery were
somewhat vague, and it was spoken of by no Jess an authorty
than Maxwell as srorimg up a quantny of energy m a manner
somewhat atadagons 1o the ordmary condenser. The fiest dee
fine chemical theory was what is known as theacchnded gas
theory, namely, that the active matesial of the eledttolyte s the
water, and that this is decomposed in changing mtoils tno com-
pon ats, oxygen and hydrogen gas, the oxygen being hberated
atthe positive and the hydrogen at the negative electrode where
they are occludea by the electrode The discharge would be the
teverse  action, the two gases wewting in the formation of
water.  In this theory the sulphutic acid serves only the puipose
of ncreasing the conductivity of the electrolyte. This theory i
disprosed by the fact that it only reguires about 1.3 volts to elec-
traly z¢ water between platmnum clectrodes, and therefore only 1.5
volts conld be obtained by the reunion of it~ constitutents in dis-
charge, whereas the actuil voltage of the storage battery s
about two volts during e greater pat of the disciarge. It
would be necessary 1o presuppose some other action than mere
occlusion at the electrodes 10 account for this extra voltage, 1t
wits ailso obrerved that action did take place on the electiades,
the negative being reduced 1o metallic lead and the positne per-
oxidized during charge.  These effects were attributed to local
or witste actions. This theory is, 1 believe, sill accepted by
some authorities, 1t is, however, now generally diseredited.

About 1882 the double sulphating theory was advanced, and
this theory, with modifications and additions, despate considerable
opposition, is the one generally accepted to-day. Mcording to
thes theory, sulphiate of lead (P,SO,)is formed on both electrodes
during discharge, wccompamed by the withdrawal of sulphuric
acid (H,S0 ) from the clectrofite and its replacement by water,
.0, I charging the sulphate on the negative electrode is re-
duved to spongy metallic lead, and on the positive 1o peroxide of
lead (1°,0,) with the formation of salphuric acid and the with-
drawal of witter from the electrolyte.  These reactions, beginning
with the charged condition, may be represented by the folluwing
cquations :

For the positive plate : P, O, 11,50, P,S0, ., H,0. 0.

For the negative plue : P, 0O H, SO, P SO, [ H,0.

Combining these aeggatives we bave P, O 2H SO, P
P, SO, 2H,0+ P, SO, for the entire «oll, *

It is quite certain, however, that the adtion is not s simple s
represented in these equations, but thiey seem to represent the net
result of the narmal action of the battery. It should be semom-
bered that these equations do not represent the entire material of
the cell, but only those parts actually  entering into (hemical re-
actions.  This includes only a small percentage of the electralyte
and by no means all of the active materials. The acton is, fortu-
nately, and it might also be said unfortunately, .« self limiting pro-
ce s unfortunately, because it limits the omput of she cel) 1o
only 2 portion of the active auerial . and fortunatcly, because if
the active material were once entirely comerted 10 lead sulphate
it wou'd become uon-conducting and non clectrolizable, aud it
wonld be impossible 10 reverse the cell and again charge it
When the peroxide is reduced 1o about 31 per cont. of the origin.
al amoeunt on the positive plate, action will cease enticels. The
voltagre begrins to drop <o as to make further discharge undesis.
able considerably curlier.

The charsing process is substantially the reverse of this, but
there seems 1o be some slight difference or extra action, s, after
mitking all allowance for resistance drop, the Charginge soliage i
somewhat higher than that of discharge , and 1he suddin rise of
soltagre as the cell becomes charged and sudden fall a the cud of
dischargs would seem 10 indicate some further irre golar actons.,

The attempt has been aade 1o explam all these vazutions ot
voltage as due 1o variation in the density of the sulphutic aicid
within the subatance of the actine matessal, It as well known
that the voltage of the el morcases i some degree with the -
crease i deasy of the eledralyte. Then, as sulphure acid s
forned during change and walideaw,. dusngg discharge, st s evi-
deat that the density of the electrulyte s greaiar of less witkun
the active material of the clectiode duedt, as the Lack ot porasay
prevents complete diffusion of the elocn dyree The sudden nise
maoltage at the end of charge and shie swdden fad at e cnd of
discharge miight be explained by the decrease m porosty of the
adine material at these stages, causing greatly wcreased densay
of the clectrolyic i one case and greatly dedscased density i ihie |
other.  Whether ttus explanation s suffiient to account far il
variazions in the voltagre is not entirely Jear.

Another, and perhaps more plausable theory to account for the
ri.c in voltagze a1 the end of charge, is the formation of peisul-
phuric acid H, (SO,),. This is supposed to be brought about
by the sulpnion (SO,) combining  with the sulphuric aad in the
absence of more available lead 1o unite with,  This combination
is very unstable and almost immediately breaks aup, with the fol.
lowing result :

H,(80,), + 2H,0=2H, SO, 1 1,0,. )

H,0,=H,0-0.

This not only accouns for 1he rise in vollage, bal alo for the
abundance of oxypen passing off when the cell becomes fully
charged.  The double sulphation theory is supported by the fol-
lowing facts . The thermo chemical cquivalemis of the combin.
ations claimed would just account for the voltage observed on
discharge , the increase in density of electrolyte duning charge
and decrease during: discharge, which are well known phenomena,
and the formation of lead sulphate during healthy operation,
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which seems 10 be unquestioned.  These are the more important
points in support of this theory, which seems 10 have no formidable
rivalat the present time. .

The efficiency of the storage battery as obtuned by Inboratory
tests pnder favorable citcummances is about 8o 10 85 per cent.
11 e doubted if it oficn excerds 010 75 per cent. under actual
commercinl conditions,  This difference 18 due to leakage, to
loc al action, to the cells no° being kept in the best conditions, and
to several other causes not occurting in Jaborutory tests,  The
losses occurring in normal action are disided by Crosby and Bell
as follows: sty the direct losses due to heating; 2nd, the
losses due to local action between the supporting grid and the
active material : 3rd, the losses due to local action in the aclive
material itvelf, gth, the lossesdue to nnreversed chemical action.
The first is the CPR loss and has bren seduced to quite x moder-
ate figure i modetn cells.  The second is not a very serious lons
in well designed cells except 10 cases where cells are required to
stand for quite « period of time partly dischatged. The third and
fourth ace usually the most formidable losses.  The third can be
reduced 10 some extent by subdivision of the active material, but
apparently can not be eliminated. T is due largely to unequal
achion in the active material, and the most  rigid unifonnity in
manufacture will not prevent thiv,  The fourth is partly due to the
formation of irresersible chemical compounds and partly to those
electrolytic actions which produce free hydrogen, oxygen, ozone,
ete.
losses.  Omitting the C?R loss, these wasteful losses have been
found in some tests to be as high as 17 per cent. of the entire
energy put into the cell in charging.

The theoretical value of lead peroxide lias been calculated at
4.48 grammes per ampere hour, or approximately 100 ampere
hours per pound.  Assuming the weight of spongy lead on the
negative plate to be equal to the weight of peroxide on the posi-
tive, this would give 50 ampere hours per pound of active mater-
1al.  Plates of the highest capacity yet manufactured do not,
however, give more than 16 ampere hours per pound of active
material, and as the active material forms but from 20 to 30 per
cent. of the weight of the plate, the umpere hours per pound of
plate will be about three to seven or eighiin the best commercial
cells. These figures are comparable to the efficiency of the steam
engine calculated from the heating value of the coal.  They sug-
Keat the great possibility of improvement, but as in the case of
the steam engine, there ure natural inws which prevent the com-
plete utilization of this encigy.

The Electric Storage Battery Company names the following
useful applications of the storage baitery : Central station light-
iny ; central station power ; trolley regulations ; isolated lighting ;
street can teaction ;. electric locomotives ; «lectric launches;
clectric carriages ; electric elevators; train lighting ; telegraph
and telephone, and many others which 1 will not mention here.
Some of these applications will be discussed somewhat in de-
tail, but before taking up these applications it may be well to
state some of the ygeneral considerations which make the ap-
plication of the storage battery desirable or undesirable.  The
storage battery is not & prime mover. It must receive its
energy trom some other »ource, store it up, and give it out
again as required. 1t is, therefore, as regards economy, suitable
for those uses only in which it can receive its energy at some
time or place where energy can be had more cheaply than at the
time or place that it is required 10 be used.  For example, in the
centeal station power can be produced generally far cheaper at
the hours of minimum load than at maxinium, and this is just as
true for the momentary fluctuation as for the all day load curve,
For these reasons the storage battery is not well adapted to ser-
vice where steady continnous loads are required, except in cases
where the energy is sinall or as reserve of great reliability. This
class of senvice is better served directly from the prime mover.
The use of & steam engine during four hours of the day to charge
a storage battery which is to firnish light and power for the re-
mauining 20 hours is not often an economical operation, however
comenient it may be.  On the other hand, the storage battery is
well suited to loads having sudden fluctuations or of short dura-
tions, .\ single case will illustrate this, Toe battery instatled
by the Clucago Edison Company is rated at 22,400 ampere hours
for an cight hour discharge, or at the rate of 2,800 amperes. It
is quite safe to  say thut generating machinery rated at
2,800 amperes, including boilers, engines, feed pumps, dynamos,
ote., could be installed for less money than this battery cost.
Rut whereas the generating machinery might safely carry 4000
amperes for one hour, probably aot more, the battery i guaran-
teed to deliver 11,900 amperes for oue hour, a ratio of 2 1o 1 in
favor of the battery, and far mose than enough to overcome the
differencen fint cost ; and the battery actuaily does deliver con-
siderable more thin s guaranteed rate, reaching 14,000 10 1§,~
000 amperes for shon penods.

The uses to which a battery can be applied with advantage
have been stated as follows : 11, 10 carry the peak of the load
at maximum hourx ; 2nd, 10 carry the entire load at minimum
hours 3 3nd, 10 act as cqualizer or seservoir 3 4th, for the equip-
ment of annex stations.  The first of these uses is the onc which
is pencrally of the most importance in illuminating stations,
though the fourth is of considerable importance in many cases.
The first, third and fourth are of about equalimportance in railway
work.  The second 1 not much used on 1his side of the Atlantic
n counection with steam plants,

Coming back to particular applications, we will endeavor to
punt out some of the ways in which the storage battery han
made, or s making, itsell useful. QOne of the applications in
which it has met with undoubted success, but of which we hear
lhutle. is i connection with telegraphy.  With geeat conservatism
the telegiaph campantes vlung to the primary battery long afier

There seems 10 be no method of effectuatly limiting these"

brief experience with it, will wonder how he ever

it had been supeiceded by the generator in almost every other
commercial application. The generator is not, however, well
adapted 10 this class of work directly, except in very large equip-
ments where the amount of energy consumed is quite large and
the extra cost of complete reserve equipment is not prohibitive.
1t becomes, then, a question largely beiween the relative mernits
of the primary und the secondary battery, and a fair trial is all that
in requited to establish the great superiority of the Iatter in prac-
tically all cases where charging current is available, Its udvan.
tages over the priviary batt ry may be stated briefly as follows:
Its fiest cost is 75 or 8o per cent. of that of the same capacity of
primary batteries; its maintennnce, including cost of cutrent for
charging, 10 per cent. [t should be added that this is the im-
portant item, as the maintenance cost of primiry batteries per
year is from two to three times the first cost, floor space from
15 to 25 per cent., and far more satisfactory operation. It would
seem that the storage battery has before it a great field for ex-
pansion in connection with the telegraph; and what has beeo
said with regard to the telegraph is in a large measure equally
true for the telephone, for fire alarm systems, and other similar
classes of work.

The electric lighting of railway trains from the storage battery,
or with storage battery auxiliary, offers the most satisfact
solution ofthe dificult problem ot train lighting yet presented,
but has not always proven the most economical. The method of
application follows two lines. Where the run is short or of mod-
erate length, say from § 10 12 to 15 hours, = battery of sufficient
size to carry the lond of tbe train for one trip is inwtalled on one
car, or more often it is sub-divided and a battery placed on each
car. This battery in then charged in the train yards at eachendof
the run, or removed and a fresh battery put in place. For long
runs of many hours, or perhaps days, this method cannot be
used except by establishing stations along the line for recharging
batteries which are exchanged at these points. For this class of
service a generator may be installed on the train and the lighting
current obtained directly from it, the storage battery acting as a
reserve to take the load when the locomotive is uncoupled, or at
all stops and times of slow speed, if the generator is run from
the car axle. For the man who reads his newspaper on the
train, the better distribution of light by numerous electric lights
will fill s long felt want, and the user of the sleeping car, after a

ot al

without the berth light. One of the best illuilntions of lro:ig
fighting is in the case of the Chicago, Burlington & Quincy Rail-
way, between Chicago and Minneapolis. These trains have
been lighted by storage batteries for about three years, and
they have given perfect satisfaction. The trains referred 1o are
said to be the finest in the world. Each car is equipped with a
batiery, the hatieries all sunning in paraliel. They are charged
while the train stands at the station at each end of each run,
and no time is lost by the operation. The trains make one trip
daily, which occupies 14 hours,  The cars are equipped with from
25 to 75 lights, each according to the nature of the car, and each
berth in the sleeper has its frosted globe lamp. The expense of
lighting this train has been a little greater than it would-have
been with oil or gax, but the travelling public once having be-
come accustomed to this quality of lighting will not readily put
up with anything inferior.

In the larger field of storage battery auxiliaties 10 central sta-

tions, both light, power and railway, we will find that the deter- .

mining question in the installation of such batteries is. does it
pay—will the investment in storage battery yield a larger divi-
dend, cr will it cost the station as a whole to yield larger divi-
dends than the same investment in generating machinery ? and
this question must be answered for each individual station. The
use of a battery as a reserve in case of a necessary ahut down, or
ax a means of steadying the buss bar voltage, i« important, but
batteries are seldom installed principally for thix purpose, they
are installed to earn dividends. From the largely increaned
number of plants instatled it the last few years, since the system
has been fairly tested, it would seem that they have succeeded in
caming dividends in a large number of cases. Afier the instal-
lation of the first battery by the Boston Edison Company, Mr. C.
S. Edgar, of that company, stated the case which confronted
them and the results obtained xomewhat as follows: The peak
of their load represented 50 per cent. of the toral load at the
time of maximum, but only 10 per cent. of the total autput for the
24 hours. It became necessary to provide some means of carry-
ing 1his peak of the load owiag to increasing output. If a steam
plant were installed to carry this 10 per cent. of the output, it
would require a plant of equal capacily with existing steam
plant, the existing plant carrying the other go per cent. without
difficulty. It was found that a steam plant of the required capa-
city would cost $65,000, a battery plant complete could be in-
stalled for $50,000. battery was inntalled with a guacantee
to be kept in good working order for 6 cent. per annum on
cost of cells. The battery improved the load factor greatly, and
it became possible 10 run the generating machinery at a load
neverless than 75 per ceat. of thé€ rated full load. This, of
course, reduced the ting expenses and brought up the effi-
ciency of the steam plant. It has been found by careful records
that the losses in the battery are offsct more than four fold by
the rediuced losses in the generating machinery, because of the
higher efficiency of operation with the higher load factor. The
results, then, in this particular case, show lower first cost, lower
operating expenses, and a depreciation at Jeast as low asx could
have been obtained with an equivalent steam plant. This ap-
pears 10 be fairly typical of the results to be obtained in most il-
luminating stations of large or moderately large capacity. The
load curve i these stations has a peak of short duration which is
quite a large perceatage of the load, and which ix very expen-

-
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sively and inefliciently carried by steam generating machinery.

It 13 intetesting to note that the Boston Edison Company now
has four batteries installed, and that their generating machinery,
which is of the best multipolar type, has a rated capacity of less
than 50 per cent. of the load on the station at the peak of the load
curve, and carries go per cent, of the total output of the station
directly. [n raiiway power stations it is not alone the peaks that
need looking after, but alvo the sudden variations or fluctuations
which so often limit the output of the generator to an average
far below the rated capacity. The purpose of the battery in
street railway power stations is to carey the peak of the load
when it comes, to charge when the load is light, and to take the
fluctuations at alltimes, charging atone momentanddischarging at
thenext, so that theload onthe generating machineryremainsanear.
ly constant. This use is quite similar to that already deseribed for
illununating  stiations, except that it is necessary to keep the
battery floating on the line during the whole time it is
used for equalizing the fluctuations. Another class of
work quite different from this is the use of battery sub-sta.
tions on lines extending a long distance from the power sta.
tion and on which the drop becomes excessive at times of
heavy Joad. There are several methods of taking care of such
cases -putting in sufficient copper in the feeder to keep the voltage
up, installing scparate steam plant at the location needed, the use ofa
booster and separate feeders for that line, or a storage battery sub-sta.
tion.  The first of these semedies is usually the most expensive.  The
second gives the highest operating expense, and the third, though often
the cheanest, is necessarily of very low efficiency, often under 50 per
cent.  Without entering into the evidence on cither side, it is sufficient
10 say that in many cases the battery offers the most satisfactory solution
of the problem.  For this class of work the battery is gcneull{ connect-
ed directly across the line without booster ar other apparatus. It is calcu-
lated for a voltage equal to the voltage on the line with the average
lvad.  When the load is less the drop will be less and the battery will
chatge.  When the l6ad isgreater the drop will be greater and the bat-
tery will discharge. thus taking nesr!v constant current over the feeders
at all times, the conditions of maxii..um economy.

A rather novel case of this use of the storage battety is found in con-
nection with the Brooklyn Heights Railway Company. On their Coney
Island line the traflic is very heavy for three or four months in the sum-
micr and is practicaily mil at other scasons,  For this service they have
installed on six freight cars a Jarge battery which is run out and con.
nected up near the end of the line in summer time.  When the season
is over the battery is run back to the station or to any point on the hine
where it will be the most serviceable.

1t is often thought that 2 hattery is only applicable to large stations,
vut a httle enquiry will show that very beneficial results can often he
obtained 1n small stations. In Peekskill, N. V., the Strect Railway
Company operates 43 miles of teack, running from three to five cars.
With the five car schedule the fluctuations are from 2er0 to 310 ampetes
at 575 volts, nr 178 k. w., yet this load is carried on 2 60 k w. generator,
with the assistance of a battery rated at 160 amperes for one hour, and
a small differential booster operating automatically, and the load on the
Renerator is practically constant at about full load. The curve of gener-
ator and batiery luad will explain miore than any words. The saving
in gencrator capacity and the increased efficiency of operation will be
apparent at a glance.

Before leaving the subject of centeal station batteries, it may be well
to sketch bricfly the methods of operation in these plants.  In iiluminat.
ing stations the use of end cell switches is almost universal. The bat.
tery terminals for a number of the end cells (this number being as high
as 30 for the Chicago Edison Company) are carried to the switch-hoard
and connected to a set of contact bass. A moving switch or contact
piece, connected to one iine  or busbar, travels over these terminals,
thus cutting in or out cells as sequired to give the required voltage.
This arrangement is usually operated clectrically and is semi-automatic.

A sv itch must be closed by hand, which starts the moving contact to
cut in or out cells as desited.  This contact once started cuts out one
cell and then stops, and cannot be stopped sooner.  If this cffect is not
enough the switch may be closed again and so on until as many cells
are cutout as desited.  The abject of this arrangement is to prevent the
switch stopping on two contacts and thus shurt-circuiting a cell.

For strcet railway work it is neceseary to have some automatic means
of regulating the voltage on a battery, as the flustuations are so sudden
that no hand operated method could possibly answer the purpase.
Railway generators are invariably compounded, and if the battery were
connected directly across the bushars, their load would increase directly
as the load on the system increased and only aggravate the trouble they
are intended to overcome.

The general arrangement for this class of work is to use a_differential
boovster. This is a generator woand with a weak shunt field and a
vety strong series field. The series field is connected in oppasition to
the short field and in series with theline. The armature is connected
in series with the battery and in such direction that the voltage genzrated
by the shunt ficld opposes the battery voltage and the voltage generated
by the serics ficld assistsit.  The adjustment is so made that when the
load onthe line is nonmal the hooster voltage will be zero and the battery
neither teceives nor gives curtent.  When the load on the line falls,
the voltage of the booster in opposition to the battery rises on account
of the shunt field overcoming the series, and forces current through the
battery, charging it and keeping up the load on the generatoss. When
the load on the line rises the voltage of the booster rises, assisting the
battery vollage, duc to the series field overcoming the shunt and the
battery discharger relieving the generator of a part of the line load. If
it is found at any time that the battery is discharging faster thanitis
charging. a slight turn of the shunt field rheostat will bring up the
shunt ficld and give the tattery more charge and being a slightly larger
load on the generators, or vice versa. This arangement when once
adjusted works with great satisfaction and regulates the load on the
generator with great constancy.

There is onc other application in connection with central stations
which I wish to mention. 1 refer 10 the use of the storage battery
as 2 substitute for the usual isolated station, in office buildings,

large stores, etc.  The load n theso builldimgs v usually quite
targe for a short time and relatively small during the remainder of
the day. The time of muximum load comerdes with the peak
of the central station load, <o that they are unprofitable
customers when served in the usual way, hence the isolated
stations are so generally installed. By the use of storage batteries
theve buildings may be cut off from the station entirely during the
hours of its maximum load, the storige battery carrying the
entire load of the building. During the remainder of the day the
battery may float on the lines, acting as u regulator for the eleva-
toes and charging when the station load is a4 minimum.  In one
particular cuse the illuminating company was ready to fuenish
power forthis method at 454 cents per k.w. hour, when thewr vrice
for the usual method was 13cents. The cost of battery will ot
differ much from the cost of a steam plant with direct connected
units, and it is quite certain that the operating expenses would be
less in niost cases,  There would seem to be an extensive field in
the larger cities.

L had hoped to take up the subject of storage hattety traction at some
length, but owing to the lack of time and the length this paper has al-
ready assumed, I will dismiss it with a few words,  Technically speak-
ing, the storage battery street car  has proved an entire success. The
various difficulties that have loomed up from time to time have been
satisfactorily settled, and lines have operated for months giving as good
service as could be asked.  But the proof of the pudding isin the eating,
and as these roads have genenally been abandoned afier a period of
successful operation, there is but one conclusion, namely, they have
not been a‘commercial success.

The automobile is not so easily disposed of. It seems to be a settied
thing that there arc to be automobiles, and quite a good many of them
in the neat future in the larger cities.  Shall they be electrics or some
other kind, gasoline ar steam 2 The points in favor of the clectrics are
briefly about as follows : Extreme simplicity in construction and oper-
ation ; entite frecdom from dang v of explosion or fire and  from smoke,
disagrecable odors, excessive oil and dirt, etc.; luw operating expenses
as compared with horse traction in the larger cittes. The points
against them in the comparison are : Great weight of battery and con-
sequent limit of grades that can be ascended ; large first cost 5 limit of
operation toga certain radius from the charging station to which it must
return for a new charge when its supply is exhausted.

These objections, though prohibitive of the general adoption of the
electric autumobile at the present time, are not so serious agunst city
service as would at fiest appear.  The clectric can mount a gradeof 12
per cent., dnd this is as steep as will often be encountered on city
streets.  The first cost is not greater than that of horse catriages used
for city driving purposes, with a suitable driving team.  Wiath the mu).
tiplication of automobiles, charging stations will be established all over
the larger citiesand wellout inta the surounding country, so that no diffi-
culty will be experienced in oblaning acharge once they are in genesal
use. Inspite of the difficulties in the way, [haveconsiderable faith in the
ultimate triumph of the electric automalnle 1n a somewhat hiauted field.

TRADE NOTES. t

The Robh Eng’neeting Ca. are building a 230 horse power engine for
shipment to Calcutta, India. The order was tccciv:& through theis
representatives in London, Messts. Dick, Kere & Ce.

The Central Electric Company, of [Portage fa Praitie, Man.,
have just installed and placed in operationa 150 . w. 8. K. C. two
phase alternator.  They contemplate going into the power business.

The War Exgle Mining Co., of Rossland, B. C., have placed their
order with the Royal Electiric Company for one of their twao-phase 20
h. p. 8. K. C. induction motars.  This is one of a series of motors
that will be installed by these people for small power purposes in and
about their mines.

The Hutton E=ctric Comr ‘ay, of Brampton anidl {luttonville, who
had their plant destroyed b -¢ Jast spring, and who bave been operat-
1z temporarily sinz:, have purchased fron the Ruya' Eleetsic Com-
pany one 1500 light alternating current gencrator and onc 50 light arc
m:;;:hine. These are in use at the hydraulic power house at Hutton-
ville.

The Atlantic Grindstone Company, of Providence, R. 1., who pur-
chased the grinstone quarey at Lower Cave, N. S., same months ago,
intend equipping the quany with modern machinery and targely increas.
ing the outpat.  The power will be supplied by two 125 hosse power
Mumford hoilers and a 230 horse power Robb-Armstrong engine, which
are being built by the Robb Engineering Company.

The Pesth Water & Electric Co., who have been operating their
water system by electrically deiven pumps fiomn theie lighung station,
where they have had a 150 k. w. S. K. C. generator in opera.
tion for the past two years, have found it nccessary to increasc their
plant bath for power and light. and have placed their order with the
Royal Electric Company for one of their 220 k. w. S. K. C. two
phase generators, which 1< being instatled to work in parallel with their
present eutfit.

The Canadian Qak Belting Co., of Montseal, have removed theie helt
factory to Brockville, Ont., having purchased the tanncsy there for-
metly owned by McLaren & McCrady. This tannery 15 cquipped
with modern appliances for turning out a supcniar quality of oak tanned
leather, especially suitable for the manufacture of leather belting. The
tannery and belt factory will be under the management of Mr. J. B.
McArthur, who has had twenty-cight years’ experience in the business.
They will comtinue their office at 771 Craig street, Montreal.

Messes. Fair & Sargent, of Bancroft, Ont., are about to put
in an electric light plant in that tawn. They have placed their
order with the Royal E le~tric Company for two direct current
generators, with a capacity ofabout 500 lights, also the necessary
supplies. Messrs, Fair & Sargent certainly are enterprising and
deserve success in their venture.  They expect to have the lights
in operation by Christmas.
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NEW ALTERNATING ARC LAMP.

The accompanying illustration is of a new alterating
arc lamp, the inventors of which are Messrs. F. W,
Martin, station superintendent, and Frank Stewart, of
the Hamilton Electric Light & Cataract Power Co., of
Hamilton, Ont.

The lamp us shown has an octagon bonaet, nicely
oxidized. The lamp is less than 30 inches long, and
looks very neat and attractive. It is for ordinary use,
such as for store lighting.  Altogether, this lamp is de-
signed in cight different styles, some for office or ware-
house use, some for factory, and some for outdoor
types, the idea being to give a range 'nprices in the
different styles and finish.  One of the features of the
. lamp is its long life ; using a ¥4 inch carbon it is claim-
ed a lamp will burn with safety between each trimming
fully eighty hours. It
is very easlly trimmed.
The trim spring holds
the chamber Jdght to
the gas check. To
trim the lamp this is
pulled down to release
the chamber and the
carbon put in, very
much the same as an
old style D. C. lamp.
The lamp has a carbon
rod which is used .on
account of the difficulty
sometimes found by
using a carbon feed.
Any uneven or slightly
crooked carbon will
notstick. The carbon
rod allows the lamp to
feed more evenly.

The make of the
lamp is simple, yet it
is strongly constructed
s0 as not to get out of
order. The carbons
are controlled by a
single magnet coil,
which has a sheath or
iron cover. This cover
both strengthens and
makes it more efficient,
and keeps the coil
cool. Opposite the
magnet there is a dash
pot which allows an
casy pick-up when the lamp is starting. The current
is adjusted through a reactive coil, and the lambs or-
dinarily are adjusted to five amperes, unless otherwise
ordered.

The inventors have assigned an interest in the lamp
to the well knowa firm of Brown, Boggs & Co., of Ham-
ilton, Ont., who already have filled several orders, and
the encouraging results have warranted them in adding
an additional three storey building to their factory,
which is nearing completion, and they will then be in a
position 10 meet the den.and which is being experienced
for these lamps.

NEW ARrC Lawyp.

AMALGAMATION OF ELECTRICAL INTERESTS.

Negotiations have been ander way for some time logking to
the absorption by the Canadian Genera! Electric Company of the
awanafactuning department of the Royal Electric Company at
Montreal.  No official announcement has been made, but it is
belicved that the deal has been closed.  In all probability 1! 2 ex-
tensive works of the Royal Fledtrc Company at Monte.s.d will
continge to be operated. The Royal Company will devote its
attention exdlusnely 1o the light and power business, the intention
beny to develop the Chanibly power 10 i full extent.

MONTREAL, Nov. 13, 1900,
Fdue Brrotsee ae Newe
On page sug of your November issue mention s made of Messrs,
Sirkiand & Company s **Pemsvader. Do our good friends object
to throwing a httle more Light on the subject ?
Yours truly,
CWiREMAN.”

TESTS OF LIGHTING APPARATUS.
SCHOOL OF PRACTICAL SCIENCE,
TORONTO, December 4th, 1909,
Edit ¢ ELkctricar News:

Sik, -In your last issue, on page 207, there appear some come
meunts on ** Street Lighting in Toronto ™ which bear special refer-
ence 10 a series of tests which we have made at the School of
Practical Science, for the city, on the various appliances offered
under tender t01he city for street lighting, and to our reporis on
the tests,  You say truly that our task was not an casy one; and
we doubt whether in a short statement it is possible to explain
the points involved, but as yome of the comments in the article
relerred 1o scem not 0 put the question quite fairly, we wish
herc to refer to thet,  The fiest portion of our report gave de-
tailed information with regard to the light obtaed from each of
the nincteen different appliances, and its distribution in the var-
ious directions, the supplementary portion was prepared in order
to meet the requirement of a comparison between the illumination
of the streets and the cost of the same in the case of each illum-
inant; it was not intended to be considered separately,  Refer-
ring to Palaz’ treatise on ** Industrial Photometry, with Special
Application to Electric Lighting,” translated by f;:ucrson. page
294, we find the opinion given, supported also by other authority,
that in the lighting of large open areas the mean illumination as
well as the minimum should be taken into cousideration.

In the second portion of our report we have done this, the first
column, the price per candle power, giving information as to mean
illumination, and the second the cost per mile lighted up to a
given minimum of illumination. Compared in the latter way the
results must naturally appear less favorable to all! high candle-
power lamps, for sub-division of light necessarily improves the
minimum illumination.  Also from this point of view the are light
is under the disadvantage that the ray which iy effective on the
roidway at the point of its least illumination (somewhere near
10 degrees below the horizomal, depending on the distance as-
sumed between limps) is of comparatinely low wtensity. On the
other hand, the arc light makes an excellent showing i the first
colunwn {cost per candle), already referred to. It seems not un-
lik oly thitt these fiszures may appear ** conteadictory and mislead-
ing,” but the fact is that the subject is by no means simple, dud
there is room for considerable difference of opinion as to he
proper method of valuing street illumination,

Referring to the **hydrocuthon lamp with special reflector,”
the article s1ates, *-It seems strange that while on the basis of
cost per mile such a favorable showing is made for the hydrocar-
bon lamp with special reflector the cost of candle power should
have been omitted in respect to this panicular type of appartus
only.” There is, however, nothing strange about this omission ;
the reason this test was asked for was to determine the effectives
ness of the reflector for its purpose, a matter fully described on
page 11 of our first report. . To determine the *‘cost per candie-
power” the mean hemispherical candlepower would have been
required, This would have necessitated several hundred more
settings of the photometer and have involved much extra work,
more, 1 fact, than time permitted.  The value of the quantity,
however, cannot be very different from that for the rame lump
without the reflector.  Again, it is stated that “it is unfair to cal-
culate on the basis of cost per mile of illumination, particularly
with the special reflector which throws most of the light in one
direction, as most of the lights on the streets of Toronlo are on
strect corners and diffuse light north, south, east and west.”
The lamp referred 10 was offered as a tender for low candle
power ilumination in competition with the Consumer’s Gas Com-
pany. Of the gas lamps now on the streets, numbering bout
960, only about one-quarter are at street corners, so that the
question of the allowance for street corners in the case ot these
lamips is of much less importance than one would be lead to sup-
pose from the statement quoted. The statement cau perhaps
fairly be used of the aic hights, of which we understand that about
two-thirds are on corners ; this, of course, gives them the advant-
age of lighting two extra spaces on cross streets by means of
two out of three lamps, or altogether five spaces with three lamps,
thus reducing the average cost per mite 10 60 per cent. of what it
would be if none were on corners.  These considerations, as well
as the fact that if lights are to be placed in certain definite posi-
tions in any case the total cost is proportional to the price of a
single light, are 0 obvious that we did not consider it uecessasy
to mention them.

Again, we find it stated that “another peculiarity of the report
is that the point of illumination at which the tests were made was
the minimum for the electric light and approximately the maxi-
mum for the gas light.”  This statement we consider to be par-
ticularly unfair to our report, inplying as it does that we simply
made tests at one point oun the lamp, whereas the values given for
cach of the nine different arc light tests for the mean sphenical
candlepower were obtained from 66 points each, and the mean
hemispherical from 35o.

In the fint part of the report also the values of the horizontal,
the maxunum candlepower, and that 10 degrees below the hori-
zontal, are stated in each case.  Further, as to the fact that the
ray which sinkes the ground midway between lamps (and there-
fore must be used 10 calculaung the mimmum dlumination on the
street) is but a poor specimen of the rays from an arc lamp, while
it is practically of the maximum strength for a gas or mantle
light, that is, as mentioned above, simply the misforiunc of the arc
light. Finally it is stated that “this extra and increasing light at
every other point than the maximum was not taken into account
atall.”  Now, this is exactly what was taken account of in the
adjacent column, namely, *'cost of candlepower,” in which ac-
count was taken of all light Jdelivered below the horizontal.

Yours truly, W. H. ELus,
T. R. ROSHBRUGH.
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The late street car accident on Guy street north (Cote de
Neiges Hill), caused by the trolley coming off, could have been
prevented by having air brake or some similar equipment instead
of hand brake, a thing absclutely necessary on long hills of this
sort ; further, by preventing the public by some means or other
from crowding on the back platform unul the front motors are al-
most lifted off the ground.  One thing, however, must be remem-
bered, that the Montreal Street Railway Company were forced to
build this line, by our worthy city council, against their protests.
The line is only to accommodate a very few persons on ail days ex-
cept Sunday, when the line is better patronized by people going
to the Roman Catholic cemetery. [t is highly probable that this
line does not pay expenses.

The elections have come and gone, and were not of especial
interest to the electrical fraternity in Montreal. The only point
where they are of consequence is in customs duties, and these
have been badly assorted under hoth regimes as regards clectri-
cal merchandise in general.

We hear of the number of new cars which the Montreal Street
Railway are going to give us, and of the additional horse-power
purchased from the Chanibly Company, but we still hang on like
flies, und the old joke of *¢ there's always roont for one more ™
still stands good. .

When we read on page 214 of your November insue about city
clectrician L. J. Morgan, of Kansas City, we Moutrealers can
sympathize with the lot of our veteran city eleairician, Mr. T,
H. Badger, who no deubt has as much if not more to put up with,

It may interest some of the readers of the ELEcTRICAL NEws
to know that the systems of barb wire on top of poles as a protec-
tion against lighting, described on page 205, was m use between
Montmorency Falls and Quebec long before the Chambly trans-
mission was in existence. [t may have differed in det:ul, but the
principle involved was the same, and particulars as to its efficacy
can no doubt be procured from Mr. Louis Burran, electrical en-
gineer for the Quebec Light and Power Company.

Three Windsor cars, one with a white lamp, second with a red
lamp, and third with a green lamp, was a soul-inspiring sight the
other evening. The lamps are supposed to designate theline,
but possibly the effect of the elections accounts for the red tinge.
Double trucks to cars is a recent novelty here ; in fact, if this sort
of thing continues we might possibly expect a seat in the carsat
business hours in the near future.

One who has tried to open up business relations with firms in
Great Britain states that he ** gives it up.” The delay is simply
out of all question ; the order, be it ever so urgent, is numbered
and hung on the fyle to go through in regular order, so that in
spite of the preferential tariff orders go to the United States. This
ix not as it should be, but the fault does not lie with Canada.

One of the hardest pieces of luck was the breaking of the dam
at Chambly, To add toit, the following day, when numerous
temporary circuits had to be run on the poles by the Royal Com-
pany, s0 as to connect with the Lachine Company’s sub-station,
where a loan of 1,000 h.p. had been arranged for, the weather
was magnificent—rain, snow and freezing following each other.
Again, before all the temporary arrangements were fully com-
plete, along came a wind storm of 70 miles per hour violence,
blowing down a number of important poles, the pruperty of the
Royal Company. Alhough other companies with outside wires
were more or less damaged by the wind, the Royal are especially
entitled to sympathy under the circumstances. Thewr outside
corps of linemen have been atit night and day, and it speaks
volumes for them that steam was got promptly in the reserve
station, lines connected, and incandescent and arcs running as
usual practically without intermission.

It is rumored that the deal whereby the Canadian General
Eiectric Company takes over the manufacturing department of
the Royal Electric Company is *¢ un fait accompli,” and why not ?
The Canadian General have room and can do i1, the Royal Elec-
tric want room for extending lighting station facilities, and would
getit. It would seem a1 good move for both parties.

The Electrical Workers' Union is the latest thing out, and they
assure the trade that they do not intend to countenance “*strikes.”
What about the one in Ottawa ? or has it no connection with tins
udion in question? One thing is sure, and that is that although
the trade in Montreal seems to be jealous of one another, if any
such practice springs up they will combine for mutual protection
in that direction, and the sttike can have but one ending, i.c.,
disastrous io the employees. As the winter here makes a very
dull season, cvea if successful in a summer strike, the malefactors
could easily be weeded out when the proper time came, and the
companies generally notified. The ** walking delcgate,” (if we
may assume this as his title) who loafed around the Balmoral
hotel for several weeks last summer establishing this union, must
have had his expenses paid out of the pockets of wiremen, ctc.,
who couldill afford dues for such purposcs. First-class wages
and all round work for the ycar are casily procurable here by
thorough, reliable and steady wiremen, but rarely do we find a
combination of these three essentials. Let the union bring up the
standard of the men and wages will rise without effort on their

part.  Some of the so called wiremen here, would not be tolerated
in the United States for 24 hours,
BVENTS AT MCGILL.

The first meeting of the MeGill Applicd Science Society for this
session was held early in November, A leclure was  given
by Mr. McNab, engincer of the Victoria bridge, in which he
cnumerated the difticultics that were encountered in building the
bridge and the means that were used to overcome them. A series
of advanced lectures for demonstration in the labpratories and for
graduites generally bas been arvanged for. The first of these
was given on November 13th, whea Prot. Ruthierford spoke on
* Discharge of Electrieny through Gases.”

AMERICAN SCHOOL OF CORRESPONDENCE.

The American School of Correspondence, Boston, Mass,, has
recenmtly added  ar new msteuctors to its stafl, all of whom are
teachers at The Massachusetts Institute of Technology. These
are: William S. Newell, boilers; Josepl C. Riley, machme
design s Walter S, Lsland, steam engines ; and Fraok R Swift,
chemistey.  The Canadian nterests of the school are presided
over by Mr. R. R. Miller, with headquarters at Eliott House,
Toronto.

SPARKS.

‘The construction of an electric railway between the villages of
Schomberg and Lloydtown, Ont., is saud 1o be an assured fact,

Steps ure unde way looking to the introduction of the electric
light in Weymou < Leading citizens have agreed to take
250 lights, t

Itis rumored that Me. J. A. Shibley, of New Yok, has made
an ofter for the purchase of the clectric street railway system of
Kingston, Ont.

The city council of Toronto is desirons of corresponding with
persons interested in the formation of a company to baild o sys.
temn of radial clectric railwiys., °

Mesars., Harden & Barber, who are at the head of the sdhieme
to build an electric ruilway from Bughion 10 Havelodk, Oant,,
have held meetings in several municipalities recemly.

Mr. Geo. McAllster, of Bloomingdale, Ont., hias purchased a
small water power and intends 1o generate electric power 1o be
used in connection with hix saw.milling operations.

At a recent meeting of the town conncit of Ste Miays, Omt,, it

vas decided to engage a supenntendent, electrician, and fiest and
sccond engineers for the waterworks and electric light systems,

Mr. . Beck, president of the Pencltanguishene and Midland
Electric Street Railway, Light & Power Company, is agam con-
sidering the project of an electtic railway between Midland and
Penctang.

The Bell Telephone Company are extending their system from
Quebee castward.  They have just opened an exchange at Fra.
serville, and are canvassing other towns and willages with the
same object in view.

Negotations are agzain siid to be under way {or the absorption

vof the Metropolitan electric railway by the Torono Street Rl
way Company. Should the deuld be concluded, the extension of the

Metropolitan road may be looked for.

The Listowel Electrie Light Company are enlarging and re-
modelling their power house and installingy a new engine manu.
factured by the Goldie & MeCulloch Company, of Gali.  They
propose suppplying power as well as light.

Mr. M. F. Beach is erecting a temporary wooden building at
Iroquois, Oat., in which he will install an electric plant for operat-

,ing his mill. 1o the spring it is his intention to ercct a stone und
brick power house, in which he may instadl a plant for lgghtung
putposes.

The Royal Electric Company have seconsidered ther dedision
to close down the electric ight plant at Ondlia, Ont., and «are sind
to hiave made a verbal offer to expend $10,000 in extending the
plant providing the mumcaipality will give a franchise for a num-
ber of years.

The Central Eleciric Company have subautted a tender for
lighting, the streets of the town of Portagre la Prasrie, Man,, for
the next seven years. It has been suggested that the town
inaugurate civic ownership, but it is prob:ble that the offer of the
Central Electric Company will be accepted.

Mr. J. Kcith-Fisher, of the British Columbia Portland Cement
Company, Vancouver, has organized a company of \merican
capitalists to establish extensive cement works aear Syduey, on
Vancouver Island, in British Columbia. The works will have an
ultimate capacity of 2,000 barrels a day, and will be operated by
clectric power.

The Braniford Eleutric & Opcrating Company, who have
been operating a 180 k.w. S.K.C. machime for the past two

cars, have found it neuessary to mcscase their capauty for both
light and power, and bave just started an addional 300 k. w.
S K.C. two-phase generator furmshed them by the Royal Licc-
tric Co., Montreal.  This gives them it total capacity of acarly
6oo k.w. .
. Itis understood that negotiations have been practically com.
pleted for the purchase by Deane & Shibley, of New York, of the
clectric street railway, clectric lighting, and gas franchises of
the city of Bellville, Ont.  The purchasers are to extend the rail-
way, to reduce the cost of street Ighting 1o $03 per lamp per year,
to lower the price of gas 23 cents to $2 per thousand feet, and 10
supply 1,000 horse power for manufacturing purposes.

'4
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Mayor Houston, of Nelson, B. C., is advocatings the installa-
tron by the town of a municipal electric light plant.

The electric light plant at Welland, Omi,, owned by Mr, C. J.
Page, was totally destroyed by fire on November 26th.

Mr. G. E. Ridd speaks hopefully of the prospects for the con-
struction of an electric railway between Brockville and Ounawa.

Mr. J. F. Webb, of Ypailanti, Mich,, iv promoling a scheme for
the const.action of an electric railway from Windsor to Leamin -
ton.

The carporation of Preston, Ont., is considering the advisabit.
ity of purchnsing the electric light plant owned by Wm. S. Fen.
wick.

The town of Oxford, N. 8., is installing a new system of elec.
tric lighting, aud will do away with their old plant, which is run
by water power.

The St. Thomas Sircet Railway Company, of St. Thomas, Ont,,
are considering  the extension of their road to the lake and in
other directions,

The Crow’s Nest Pass Coal Co. bas ordered a 350 horse power
engine from the Robb Eugincering Company for its mines at
Fernie, British Columbia.

The Ingersoll Power & Electric Light Company have renewed
their comract for lighting the 1owa of Ingersoll, Ont., for « fur-
thur term of five years,

The City Council and the Board of Trade of Nanaimo, B.C.,
arc inking joint action to scecure the construction of an electric

ailway to the Extension Mines.

The shops of the Grand Trunk railway at Point Ste. Charles,
Quee, will be lighted electrically, the Chambly Maoufacturing
Company supplying the current.

The Omario Government is being urged to install an clectric
bight plant in the Parliament buildings, Toronto. It is estimated
that the necessary plant will cost about $15,000,

The Institute for the Bligd, Brantford, are instailing a two-
phiase K.C.S. motor for power purposes, the current being sup-
plied by the Braotford Electric & Operating Company.

Dr. Thompson, of Cavuga, the owner of the eleciric lighting
phint there, and whose power house was destroyed by fire some
«ix weeks ago, is rebuilding, and has placed his order with the
Royal Electric Company for a 750 light alterating current dyna-
mo, with the accessories,

Mre. George Sleeman, of Guelph, Ont., is repotted to have sold
the riget to manufacture the Sleeman fender in the United Stales,
recciving  therefor a lump sum and a royalty on cach fender
manufactured,

The city of Victoria, B. C., recently received the folllowing
tenders for an electric lighting plant at the waterworks pumping
station ¢ Marine lron \f’orks. $:48: B. F. Sturtevant, Boston,
Mass., $594 ; Canadian General Electric Company, Vancouver,
3800, $850 and $385—three bids ; Hinton Electric Company, $475.

The Marmora Electric Light Company have secured an
hydraulic power from Messrs. Pearce and are installing @ 1000
light alternating current generator, with S.K.C. transformers, etc.,
from the Royal Electric Company, Montreal.  They expect to
be in operation before the extreme cold weather sets in,

The Bell Telephione Company have, through the local manager
at Galt, Mr. ). N, Taylor, installed « seven st:tion warehouse sys-
tem for Cowan & Co., a five station for the R. McDougall Co.,
and a four station for the C. Turabull Co, The work in connec-
tion with the installation was done by Mr. McHugh R. Polson, of
the company's staff in Hamilton,

The corporation of the town of Parrsboro, N. S,, have taken
up the municipal lighting question, and have pliced their order
with the Royal Electric Company for one g0 k. w. §.K.C. two-
phase generator, S§oo lights capacity in transformers and
wiring supplies. It is expected that the plant will be in operation
by the first of the new year.

The Berlin Gas Company, of Berlin, Ont., have rencwed their
contract for lighting the town for five years.  The new contract
calls for an all night service.  The company recently installed a
hew Ball dynamo, and are using the latest type of enclosed arc
lamps, which are giving good satisfaction.  They have forty open
axd forty enclosed arc lamps,

The Edwardsburg Starch Compana-. of Cardinal, Ont.,
whose large factory was destroyed by fire about three months
ago, have entirely rebuilt the premises, and are installing a com.
plete electric light and power plant, consisting of two 50 k. w.
S.K.C. generators, with switchboards, transformers and motors
complete, making it one of the Jatest and most up-to-date plams
in Canada.

The corporation of the town of Newmarket, who four years
ago undertock the operation of the electrio lighting plant for
street as well as commercial lighting, and who at 1hat time in-
stalled a complete up-to-date plant, consisting of slow speed con-
densing cngines, S.K.C. generators, and Wood are  dynamo,
have found it necessary in orderto keep up with the demand for
additional street as well as indoor lightingr, 1o increase their
plant, and have placed their order with the Goldie & MeCulloch
Co., of Galt, for a 250 h. p. Wheelock engine, and with the Royal
Electric Co. for an additional 100 k. w. S.K.C, two-phase dyna-
mo, with the necessary station accessories and transformers. This
town, for its size, Will possess one of the most modern and up-to-
date plants to be found in Canada.

supervision.
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The Duncan Integrating Wattmeters manufactured by the Siemens & Halske
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ments heretofore contemplated but never until to-day accomplished.
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PERSONAL. different foad-maslel:s of the Toronto Railway Pompany. Road-
Mr. J. B. McGovern, of Detroil, Mich,, is now in charge of the  muster Wallace pn:esnd_ed, and on behalf of his colleagues pre-
electric lyht plant at Mitchell, Om, sented Mr, Germain with a beautiful gold locket, suitably engrav-

Mr. Geo, W, Thompson has been appointed chief engineer for
. the T, Eaton Company, Toromto, as successor to Mr. E. J. . _ .

l’l:dip- panys o, as suctess i An electric street railway will likely be constructed from St.
Albans, Que., to St. Alban’s Bay.

Me. E. Bent, the first engineer employed in the electric light The Hanover Electric Light & Power Company recently install-

station at Digby, N. S., died recently at Bear River, where he N . s b .
had established an clectric light plang. £d anew three-phase generator, manafactured by the Canadian

. . JGencml Electric Company, also a new 50 h.p. motor, in addition
. Me J. A Cokers, manager of the Bell Telephone Company at v o the 20 h.p. motor installed a short time ago. They intend
St. Johns, Que., has taken charge of the exchange xt Comwall,  putting in a complete new arc system throughout, equipped with
Oat,, aad hias been succeeded 1t St Johas by Mr. Gaguier. the latest type of enclosed arc lamps.

Mre. Robert Maxwell, who hus been engineer at the Toronto
jail for ahout cighteen years, recemiy tendered lus resignation on

account o0 health,  His assistant, Ms. Johin Brown, has been E nEPAlns
appointed to the position. .

T F L e . . Roval Electric 5
Mr. _" E. Dryden, fo.rmul_v with the '\?-\"l l"“'"‘: (.:om‘“n)‘ Inths large and well equipped factories where the manufacture of electrical
bas recently been appointed agent for Western Ontario for the  appanius is carried out undertbe piece work system, they ficd that repair work or
Westunghouse Electric & Manufacturing Company, withan office app-n‘l‘m Rﬁlllg to !‘»e repmeﬂorigw‘?unt&d :rnmf;m witt xl;u system, angium mﬂﬁy
T . 11dt Cases t WwOu! et MK 10 do this ki ©f work, asit 13 almost tmpossible to do
at yo4 Temple Building, Toranto. it with c:v.);p-lch upyrdt:t a reasonable price.  Knowing theabove to be a fact,
Me. R, Burrows, focal managzer of the Bell Telephone ex-

change at Orillia, Ont., has been transferred to Sault Ste Marcie.
Prior to leaving Orillia he was banqueted and presented with a "Essns- FnEnl T“ouson & co-
gold headed cane and valuable rifle. 774 Cralg Street, MONTREAL, P.Q.
Mr. Edward ). Germain, road-master for the Toronto Railway
N M = ks i k only. Thevk
Company, is about to leave for Birmingham, England, to accept '.;‘,f;’;,’gfﬁ;‘:’;n‘“g'“;ﬂgi ;;;y"f“:"zh“c &,ﬂmg;“&%:}:

an important position on the street railway system of that cily.  factory is so amanged that they can fun night and day, and work can be finished in
On Nov. joth he was tendered a banquet a1 McConkey's by the  the shortest pomsibie time. Telephone Main 3t49. .

SADLER & HAWORTH

Manufacturers of
OAK-TANNED LEATHER BELTING

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

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

best master mechanics, engineers and coal
users in the country. Every machine put on with
CAN BE GOT RID OF BY USING I a guarantee to consume 937 of smoke and a
saving of from 10 10 0% in fucl. Can be usedon
any furnacc. Patent rnighis for sale for Nova

T AEPATAE) ATORNT S CONIAR 5= =~

For further particularaapply to . - .

THE JUBILEE GRATE BAR CO. TORONTO, ONT.

FOOT OF WEST MARKET STREET
WATCH THIS SPACE NEXT MONTH

The Smoke Nuisance and Big Fuel Bills | T commerineivord” Snicccasy
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TORONTO and GENTRAL ONTARIO
ELEGTRIGAL RAILWAY

TO CAPITALISTS AND PROMOTERS.
PUBLIC NOTICE

The Corporation of the City of Toronto desires to
have an electric railway system constructed to run to
and from the new §t. Lawrence market, Toronto, for a
distance of 100 miles east, west and north therefrom,
said rajlway system to have six or more main lines,
with beanches, and a total mileage for the present of
500 miles. . .

The said Carporation of the Cu{ of Toronto will as.
sist toobtain a special Act of the Legislaiure to incor.
porate a company under the lileculic ll:hglway Act, the
Acts respecting companies to supply light, power, etc.
(R. S. O., chaps. 109, 200 and 2c)), and with special

wers.
poAll rsons or corporations interested in the foima:
lio:;o ?uduoompng)'. gf in_dthe construction o(b‘x‘t_:c
said railwa: em by the said company, may obtain
full hfwmylimlom Alderman Danicl Lml‘, Chair.
man of the Committee of Wotks, Totonto, up to the
313t day of December, 1000

E. A. MACDONALD, Mayor.
Totonto, Canads, Nov. 12, 1900,

WALLACE C. JOHNSON

Mem. Am. Soc. C.E.  Mem. Am. Soc. M.E.

CONSULTING ENGINEER

Water Power Development
and Power Transmission.

1734 Notze Dame Street, MONTREAL, P. Q.,
and NIAGARA FALLS, N.V.

Sole Makers of the . .

SYRAGUSE BABBIT METALS

Which are the best for all ma-
chinery bearings. We purchase
scrap copper wire and brass scrap.

SYRACUSE SMELTING WORKS
MONTREAL. P.qQ.

Please mention this paper when corre-
sponding with advertisers.

Macallen ™
Insulating
Joints

Distributing Agents
for Canada . . .

FENSTERER & RURE

Importers of Glass and Porcelain for Blectric and
Gas Trade.

63 Yonge St., TORONTO, ONT

U.S. A.: ¢7 Mumay Street, NEW YORK.
Germany : +23 Ritterstrasse, BERLIN.

3 g v

describing our

will supply us with data.

Tre Jenckes

32 Lansdowno Street -

If water power, why not send for a copy of our Bulletin No. 200

CROGKER meii TURBINE

We will submit an estimate on the equipment necessary if you

Should you require steam power remember that we build

CORLISS STEAM ENGINES

Simple, Compound, or Compound Condensing, and supply Conden-
sers, Heaters, Feed Pumps, Boilers, Stacks, etc., and are prepared
to coniract for complete installations.

Your correspondence is invited.

Mt}chine Co.

WHAT is your Motive
Power to be in your
New Plant, Water or
Steam?

SHERBROOKE, QUE.

The New System
OF EDUCATION
Electrical
Engineering

Mechanical, Steam, Civil
and Mining Kngineering:
Architecture : Orawing$
Surveying: Chetletry :
Shorthand : Book.keeping
and Koglish Uranchies
- TAUGCHT BY MALL.
We have bolped th 0vdcr50(‘o-ruo.
e have he thousands to better positions
and salariea. Send for free cln:ulln?o.uun‘
the subject {in which you are futerested.
TUR INTERRATIONAL CORRESPUNDESLE SCNOOLS,
Rex 1004, Scranten, f'a,

Please mention this paper wliey corce-
sponding with advertisers.

OPERATING OYNAMOS

That there are more Victor

4 Turbines in use supplying

power for electric generators

than any other, is due to the

many points of superiority
possessed by this Turbine.

FEATURES wotr atncusemg

High Speed. Close Regulation,
Qreat Capacity. High Efficien-
cy. Perfect Cylinder Gate,
otion.

RECENT PLANIS INSTALLED:
] Lachinc Rapids  $yvdraulic & Land
Co., Montrea), Que., 32,000 h.p.;
Chambly Manufacturing Co., Mon-
treal, Que., 20,000 h.p.; West
4 Kootenay Vower & Light Co., Ross-
d land, B.C., 3.000 h.p.; Dolgeville
Electric Light & Power Co., Dolge-
ville, N.Y.: Honk Falls Power Co.,
Ellenville, N.Y.:  Hudwon  River @
Power Transmission Co., Mechan-
icsville, N.Y.: Qucbec Railway,
Light & Power Co., Quchec, j.000
h.p.; The Otiawa Electric Co., §
Ottawa, Ont., 2,000 h.p.

CORRESPONDENCE SOLICITED
THE ———samm

Stilwell-Bierce &
Smith-Vaile Go.

78 Lehman Street, g
DAYTON, OHIO, U.S. A.

S
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Messrs. Pratt & Latchworth, of Braniford, have placed in their
new factory a 1o h, p. S.K.C. two-phase motor, which s operat-
ed from the lines of the Bramford Electrie and Operating  Com-
pany.

The ratepayers of Woodstock, Ont., by & considerable major-
ity have vated m favor of pusing $3o,000 for a municipal tight-
" ingg plant, $14,000 10 purchise the existng plant and $16,0c0 for

extensions and proveents, ¢

The corporation of Briggdewater, N, 8., have foand it neees.
sary 10 increase their incandescent highting capacity, and for this
purpose have placed their order with the Royal Electnie Co. for
one 8o kaw, S.K.C. geserator, with the necessary  switchboard,
ete.

Dr. Groves, owner of the clectric lighting plant at Fergus,

., has nstalled i his power housea 735 k. w. S. K. C. two-

fhase altemating current generator made by the Royal Electric
Company, Montreal. The doctor intends to supply power as
well as light in the town in the future.

The Bell Telephone Company have installed a new switch-board in
the exchange at Patkdale, Totonto, This exchange is designed after the
one in Oitawa. A light burns an front of the telephone operator when
two subscrtbers have been eonnected, 1nd continues to burn until both
pastics have hung up their receivers again,

Mr. James A Spence, of Colborne, Ont., owner of the elecs
teic lighting plant, and who had his plant destroyed by fire a

JSIlOIl e ago, is rebuilding, and has placed his order with the
Royal Electric Company for a 75 kow. S.K.C. generator, com-
plete with exciter and station apparatus.  They were in running

order three weeks after the fire

Mesers.  Brandon, MceDougal & Austin, owners of the Fencelon
Falls electric light plant, are increasing their lighting capacity,
/:md have placed an order with the Royal Electric Company for
onc of their 75 kaw. S, K. C. twosphise  generators, as well as
for a number of transformers and i stock of supplies, and intend
over-haunling and improviog their present plaat.

Tha Canaditn Gold Fields, Delora, Ont., w0 own ex-
teasive gold mines lat that place, have cquipped their mines,
offices, houses, ete., wirth clectric light and power.  They have
placed thewr order with the Royal Eleairic Company for a go
kow. 8 K.Co two-pliase geanerator, with the necessary transform-
ers and supphies. They purpose furnishing light to their cm-
ployces.

The Nukel-Copper Co.. of Ontario, whose large refining
warks are at Hanslton, have begun operations on a large scale,
and have placed in their new power house twa 240 k.w. and onc
75 kaw. S.K.C. ygencrators; the former to drive the dynamos
for the electrolytic process and the latter to drive the ore pro-
cess.  These three machines are bemg used as synchronous
motors, taking the current from the Cataract Power Company's
lines at 2,400 volts,

Stupment was made a few days ago of the largest motor that
hias vet been built in Canada.  The motor was consigned to the
Rritish American Corporation, of Rossland, 8. C., and the ship-
ment made by the Royal Electac Company, Montreal.  The

motor ix an S.K.C, two-phuse machine, and ats capacity is over
1000 h. p. It is to be used 1o drive the compressors and hoists
at the mines.  The total weight of the motor, Yoxed, ready for
shipment, was 105,000 pounds, or 5235 tons.  The weight com-
plete of the motor with its accessories wis over 120,000 pounds,
or 60 tons, requiring two full cars to transport it.

yOur scale of wages depg
our efﬂciency. -

L
LARSHIP
NG

O establish {the superior merits of its

courses, the Trustees of the AMERICAN
SCHOOL OF CORRESPONDENCE have voted
to award to a few well recommended, ambitious
men in each manufacturing plant a FREE

SCHOLARSHIP .

Electrical, Mechanical,

Marine, Stationary

or Locomotive . . .

(Including a Complete Course in Mechasical Drawing.)

Theholders of these FREE SCHOLARSHIPS
will be asked to answer inquiries as to the
value of the instruction, and also to recommend
the School to their triends, thus establishing
an endless chain of enthusiastic students who
will advertise the School more thoroughly than
tons of printed matter or an army of agents.
Application blank on request. -

(Mention the Canantax Erzcrricat Nuuns)

ANERIGAN SCHOOL OF GORRESPONDENGE

(Chartered by the Cummonwealth of Massachusetis)
BOSTON, MASS., U. S. A.

the Station.

FOR PARTICULARS ADDRESS ~—eusummn

JIST HEAT 13 WANTED

Shows at a glance the total output of

A Record to keep on file.
A cheque on the Switchboard Attendant.
As one well-knowsn Manager put it:

“No Station Can Atford to be Without One.” —

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.

CHS TAMES, Manager

AGENTS WANTED

12-14-16 Mary St.. HAMILTON, GAN

STORAGE BATTERIES

FAN MOTORS

FOR
Dining-Rooms, Sick Rooms, and Sleeping Apartments.

POPULAR PRICES, GUARANTEED SERVICE.

Volta Electric Storage Co.

HAMILTON, CANADA. Limited
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INROYED “ SANSON” BATIERY

The Strongest and Best open-
cireuit Battery in the world.

JOHN STﬂRR, SON & GO., Limited.
HALIFAX, N. 6.
" Agent for Ontario and Quebec:
JOHN FORNAN, - MONTREAL

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

ESTABLISHED 1%
Cnarixs F. Crazk, Jaxxo

BRADSTREETS
Capital and Surplus, $3,500,000.
Offloes Throughout the Civilivod Worid

Executive Offices :
Not. 346 and 348 Broadway, Nxw Yozxk Cirv, U.S.A.

THE BRADSTI}ECE‘I‘ COMPANY zubets mfou-.
;:ollm‘o.mmm. o&m‘ﬂ seek:-ro(mnuk
as
tbe nachn f lhc merchants. In

"'mmu o oo b oort
bl dered 100 great,
:g:lu;ersnlumyjmfy mdnnasmamhomyon
affecting affairs and mercantile

cnd.u. !uoﬁcuandcouneawm bave been_steadily

aod:x ing mer-
h xhccavnluodvo:
are hased oq the service fornished,

1TTENDEN,
T

Su
are availa

wl twpnuble vbolen}a )obhuand
mnﬁanrmg cAd and vonhy
Y, and busine: Specific

erms may be ob d by tbe P a

<y of its offices, Conupondmce invited.
THE BRADSTREET COMPANY,

Qrrices ix Caxava: -Halfax N.S.; Hamiltos, Ont.:

on Ont.; Montreal, Oue. Om-—a. Ont.; Quebec,
?‘w. St John.NB. Toronto, Ont.; Vanoenm.
R.C.; Victoria, B.C.; Wianipeg, Man.
THOS. C. IRVING,
Gen. Man. Western Canada, Toronto.

JOuUN A FULTON
Gen. Maa. Eastern Canada, Montreal.

Cheapest Battery to use.

Ifyouwantto . . . . .

SELL
ANYTHING

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

ANYWHERE

in Canada, you can rea.ch them
through
THE CANAOIAN

HARDWARE AND METAL MERCHANT
MONTREAL and TORONTO *
Circulates in Every Provi

TENDERS WANTED

1 mal of advance informa.
A Weekly, Jo:m! public works.

mm.od medium for advertise. 8
The ments $or Tenders,

CANADIAN CONTRACT RECORD

TORONTO.

An'it’s BELTS, BELTS, BELTS.—R. Kirtane.

F. E. DIXON & CO.

TS Belting

The Strongest, Beaviest.aud Best Belting in the Dominion
4cmsror § E, NORRIS & CO. 30 Wellington Street East, TORONTO, ONT.

LONDON -~ ENGLAND
ESTABLISHED 1773. Send for Price Lists and Discounts.

WESTON ELCRCAL INTRUMMT GO,

114-120 William Street, NEWARK,N.J., U.S.A,
Berlin: European Weston Elecmcl-l:d Co., Ritter

N8,
ons Elliott Hros., No. 101 St. Martin's Lane
e
ESTON STANDARD PORTABLE
Diract-Reading
VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

Our Portable Intruments
Westoa Portable Galvano- Cuc STATION AMMET!:
meter—for Bridpe Work. of extreme accuracy

ized as THE STANDARD the world over.
and VOLTMETERS are unsurpassed in point
lowest comumption of energy.

THE

CANADIAN

HF\ND BOOK ’

STE‘F\M

AND

BELECTRICITY

JUST PUBLISHED

HE preparatory chapters are devoted to a

concise explanation of the foundation prin-
ciples of Mathematics, a knowledge of which is
absolutely necessary to the study of Electricity
and Engineering. In the succeeding chapters
. the student is led by gradual stages to a more
complete acquaintance with these subjects, and
is equipped with knowledge to enable him to
pursue his researches to any further extent.

Price - 50 Cents
Wl T
Timscn C. H. MORTIMER PUBLISHING CO.
" 70P ; of TORONTO, Limited
70 Pages . g
Mustrated 1 Strong Cloth Binding TORONTO - CANADA

"Send for Table of Contents.
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SWILOII Buards and ﬂnnunmamrs e; | e s

Cor. Craig,

FIRE ALARM APPARATUS and MONTRBAL
TELEGRAPH INSTRUMENTS Telephene No. 1100,

E. J. BROWN

ELECTRICAL At
REPAIRING | g
Treansformers, Moters and Dynamos i )
a Specialiy.

72 Colborne St. - BRANTFORD | :

A K. G. Incandescent Lamps

ARE SURPASSED BY NONE
Try a Case

MUNDERLOH & CO.

61 St. Sulpice Street MONTREAL

“Every Factory in Canada
“should use the best Belting. Our
“EXTRA” brand.

THEJ. 0. McLAREN BELTING CO.

Factory: MONTREAL. TORONTO. VANCOUVER.

Please meation the Canvunas KEFCTRION Nws when corresponding with advertisers,

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

ONDON - CANADA

““Perfection” Type Engine Generator

Manufactuzed 1n any size, 0f vollage with any standa:d eagine.

N DBt DYNAMOS SaiuSnaii™s 4 S Tmocacy MOTORS

Swata hes, Satchboasds aad Commutators Alwavs in Stock.

. ELECTRIC REPAIR & CONTRACTING €O

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

GEORGE E. MATTHEWS, Manager,
617-619 Lagauchetiere St. - MONTREAL.

Spare Ndemateres 3 \nnatures rewound — any type.
Repairs to Any System on Short Notlce.

Office and Factory: 90 York Street, London

ACENCIES: Winnipeg, Vancouver, Hallfax,
Toronto, Montreal, Kingston.




