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’ s Will develop more power from a given guantity of water than
The M’Cormick sven amey

any other Turbine. 3
OUR MHEYL GIVEN MOKK THANS DOLI K THE POWEROF MOST W HYKIK OV THE SAMR U'A)!,.Th”. BY REANMON OF WHILIE TUHR CONT IS TESS 1) R HORSH POWER, g

These statements are based on tests made in the Holyoke Testing Flume, where the M'Cormick
Turbine recorded over 8o per cent. of efliciency—some of the larger sizes over 83 per cent.

THE W'GORMIGK TURBINE

MANUFACTURED B\ '-ammmsnmmemat

:
S. MORGAN SMITH €O0., York, Pa., U.S.A. %

NOTE. ~—There is no water-power plant, unless under very bigh head, whose power cannot be increased with the same
§ quantity of water by using MCCORMICK TURBINES.
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For those wishing to do business in the electrical field an advertisement
in the CANADIAN ELECTRICAL NEWS is a paying investment.  Write
for terms for this desirable space to THE C. H. MORTIMER PUBLISHING
Co. of Toronto, Limited, Confederation Life Building, Toronto.
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F l “HE sale of 55 New §
in $1£ months this year is abundant evidence that the power users of Canada have great
confidence in the cfficiency of these Engines.  Add o this the sale of 64 Modcl

: GAS AND GASOLINE ENGINES

g in the same period and you have a most convincing argument in favor of the popularity of
| 2

these types of power.

The GOLDIE & McCULLOCH CO., Limited

GALT, ONT.

WE ALSO MARE GAS AND GASOLINE ENGINES, ROILERS, PUMPS, WATER WHEELS, FLOUR MULL MACHINFRY., OAT-

*
4
Send for Caialog g

MEAL MILL MACIHINERY, OATMEAL STEAM KILNS, WOOD-WORKING MACHINERY, IRON PULLEVS, WOOD RIM SPLIT :
PULLEVS, SHAFTING, HANGERS, GEARING, FRICTION CLUTCH PULLEVS, ETC., SAFES, VAULTS AND VAULT DOORS, s
]
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SPARKS.
Grenville Bros., of Thorsold, Ont., have commenced the manue
facture of a covering for steam pipes.
The corperation of Brockville, Ont., has finally taken aver the
clectric ight and gas plants in that town,
The ratepayers of Bridgewater, N, 8., have voted in faver of
taking over the exiding clectric light plant,

Messrs, MceDougall, Buandon & Austin, owners of the electric
light plant at Fenelon Falls, Ont., are puttingg in a new 75 kilo-
wattt manchine.

The Ningara Falls Power Company s crecting a new  trans-
mission line to Buffalo.  Aluminum wire is being used, and the
voltage will be 22,000,

The council of Beaverton, Ont., have reuewed the contract for
electeic tighting with Me, Dobison for @ pesiod of five years, at
the price of $350 pur year.

Mre. G Ao Buggress is organizing a company at Carleton
Place, Ont., to supply electric light and power, 1t is proposed
to utilize the water power at Arklaa.

With a view of preseating overcrowding the platforas of street
cars, the Mootreal Street Ruilway Company have decided that
not more than four passengers will be allowed on the platform at
any one time,

Incorporation has been granted by the Omtario government to
the Magunetic Electric Brake Company, Limited, to manufacture
a mapnetic electric brake.  ‘The incorporators include G. 11, B,
Hooper, clectrician, and W, D, Eurngey, barrister, of Toronto,

Mesars, Ahearn & Soper have purchased the Litde Chaudiere
water sitnated on the Ouawa river above Tetrauville. They
alrendy own she adjacent water power property, and i iy
understood to be their intention to develop both powers 31 an
carly date.

A dispateh from Kmgston, Jamaica, dated October 18th,
stated that colway  stike was in progress.  The
street railway system these is controlled by Toronto aud Mon.
treal capitaliste.

street

The Capital Power Company, of Ottawa, will soon be in a

povition to supply 2,500 horse poaer. The E. B Eddy will use
most of this power, as they are substituting electeicity for steam
to a considerable extemt.

The Lloyd losurance Company, of London, England, have
decided to establish a signal station on Belle liland.  Telegraph
communication will be on the north shore of the St. Lawrence as
far as opposite Belle Isle, where it will conncet with acable.

Hon. C. H. Mclutosh, of Roswland, B. C., ix about to Jeave for
England on business in connection with the Stave lake power
project.  This scheme, which includes the supply of clectric
light and power to the city of Vauncouver, is likely to be com-
menced at an carly date.

Plans acce in covrse of preparation for the re-consguction of
sevetal of the principal lines of the Montréal Sircet Railway
Company. New rails, 6o feet in length and weighing 83 pounds
to the yard, will likely be ased. It is claimed that the greater
length of rail gives a smoother and much wore durable track.

The arbiteators as to the value of the plant of the Pembroke
Elcctric Light Company have fixed the amount at $35,772.20.
In addition to this figure the town will have to pay about $2,800
for professional fees. The town offered the company $20,000
for the plant.  The council have three mounths in which to decide
whether or not they will take over the plant. 1€ they takeit, a
by-law will have to be submitted to the ratepayers to riise
another S10,000 in addition to the $30,000 already voted.

Mr. J. W, Pilchicr, who was employed to repost on the cost of
tnstalling an electric light plant for the city of St John, N. B,
has presented his figures.  For 300 urc lnmps, using present pole
line, the cost for equipment ix placed at $8§8,000, made up of
$13.000 for building, $25.750 for enyines, boilers, shafting, ete.,
$1,000 for foundition, and $38,250 for electrical plant, including
26 miles of are circuits,  To provide for an incandescent plant for
public building, nsing same boiler, but separate engine, gener.
ator, cte.. the eguipment for 100016 c.p. lamps would cost $7,856.
$1.330 being tor engine, and $6,500 for generators, transformers
and line.  The annual cost of operating 300 arc lamps all night
during the year, burning 3,500 hours is placed at §:26,365, and for
250 lamps $24,027.30.  The estimate is based on engine capacity
of 300 h. p. and three 125 light dynamos,

For Driving
Machinery,
Pumps, Ete.
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WESTINGHOUSE
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THE NURTHEY TRIPLEX PGWER PUMP

In the Northey 'lurln Power lumr we offer & machine put together with skill brought Ly years of
experience in pump building, and with full provision wnade frr the varied demands likely to be smade upon a
pump of this general character A featute of salize is the situating ollhe three cranks 130 degreesapart, thus
Riving a juactically constant tlow of water, minimizing strain on pum}\ and economizing power. The Pump
<an be 1eadily 1e-packed and taken up, and all details are most catefully worked out it can be convenientl
l.-cmlcd by eleciricity, by water puwer, or by belt from engine.  Different sizes amd \l)les made €0 suit nh
duttes,

WE ARE MANUFACTURERS OF OVER FIVE HUNDRED DIFFERENT STVYLES AND
VARIETIES OF PUMPING MACHINERY FOR EVERY CONCEIVABLE DUTY WE INVIILE
ENQUIRIES FROM ENGINEERS, MINE SUPERINTENDENTS AND OTHERS FOR THEIR
srb‘glmgc;‘rs IN OUR LINE. CATALOGUES AND SPECIFICATIONS FURNISHED

l)

We are also manufacturers of the Northey Gas and Gasoline Engine, which has proved

to be the handtest and most convenioct form ot power for small or intermittent power

usets 1o the market. Suitable for machine abops, pumglng and electiic light plants, ctc.
Wnte tor descrniptive bookl

-/ é THE NORTHEY G0., uwres, TORONTO, ONT.
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THE SARNIA GAS AND ELECTRIC LIGHT
COMPANY.
As mentioned in last issue, the plant of the Sarnia
Gas & Electric Light Company, at Sarnia, Ont., has

. been reconstructed, and modern appatatus instailed.
/ A view of the plant as rebuilt is shown on this page.

The power house is of red brick, with freestone
teimmings and stone foundation. It has a truss roof,

B S bk Sy

iat@“m S Ebeos

The boilers, engines, shafting, pulleys and clutches
were supplied by the Goldie & McCulloch Company,
Limited, of Galt, Ont., and were installed by Mr. L.
Ingall, erccting engineer for the company. The plans
and specifications of the foundations for the machinery
were prepared by Mr. R. W, Fawecett, of Sarnia, while
the entire work of retonstruction was carried out under
the supervision of Mr. Wm. Williams, manager and

' s -

INTERIOR OF POWER HOUSE, SARNIA GAs AND ELecTrIC LignT COMPANY, SARNIA, ONT.

and is covered with iron, making the tuilding practical-
ly fire-proof.

The power equipment of the plant now consists of
two large boilers and two engines of the automatic cut-
off Wheelock type. The smaller engine is a single
cylinder of 100 h.p., and has been in use for some time.
The new engine is a tandem compound of 2350 h.p.
capacity. Both are belted to a new shaft arranged
with friction clutches in such a manner that either en-
gine or machine may be used, or both. The main
driving beltis 26 inches in width and go feet in length.
There is a duplex condenser furnished by the Northey

* Manufacturing Company, of Toronto.

The electrical equipment includes a T.H. alternator
of 1,000 lights capacity, and a Wood arc machine
capable of supplying scventy-five 1,000 c.p. lamps, both
being supplied by the Canadian General Electric Com-

pany.

secretary of the company. The operation of the plant
is in charge of Mr. Geo. Shand, chief engineer, and a
staff of able assistaats.

In addition to their electric lighting business, theSar-
nia Gas & Electric Light Company will also supply the
power tor the new electric street railway now in course
of construction inthat town. The plant of the com-
pany as remodelled is modern and up-to-date in every
respect, and should prove a profitable investment for
its owners.

The St. George & Penficld Telephone Company have clected
M. Eldridge president, H. H. McLean vice-president, and E.
W. Cross secretary-treasurer.

In roanection with the proposal for municipal control of the
clectric light plant at Kiagston, Ont., the utilization of the water
power of some of the falls adjacent to Kingston is spoken of.
At . ‘ngston Milla joo horse power is said to be available, and at
Joae  Falls about 1,000 horse power,
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“*Reader” asks : Are both the motors in a street car
always in use when the car is moving, where series
parallel controllers are used.

ANs.  Yes, both motors are in use for practically all
the time that the controller is turned on, the only excep-
tion being the few seconds during which the connection
is being changed from series to parallel.  The current,
when the motors are in series, yoes first through No. 1
motor, and then through No. 2, thus the same identical
current goes through both motors ; when the controller
is put on to any of the parallel positions, separate cur-
rents go through cach motor, though if the motors are
similar, and neither pair of wheels slip, the currents will
be about equal. :

“J. B.,” Montreal, writes : I have two direct current
dynamos running in parallel, driven by separate engines
in different rooms ; is there any danger of one of them
reversing and damaging the work going on through
some other machines which are cghjivcn by the same
countershaft ? o=t

ANs. - Wepresume that you meanin case either engine
belt come off or anything go wrong  with either engine
which would cut off the steam’ fro:p; it, to which we
would answer no ; there is not the slightest danger. If
by any accident the power driving either dynamo should
come off, it would stil! continue to run as a motor, and
to revolve in the same direction.

**Superintedent” writes : We are having a good deal
of trouble in our pattérn shop with our incandescent
lamps burning out, though lots of lamps are running for
over one thousand hours on other lines in the macliine
shop, offices, etc. ! have tested all over, but cannot find
anything wrong. What would you suggest ?

Axs.—Your trouble is proabably due to static
clectricity, which generally gives most trouble in rooms
where there are many high speed belts running and much
dust flying. I static electricity is the c?dse. you will
find a very fine star shape crack towards the bottom of
the bulb, which is caused by the hot filament (which is
attracted by the static charge in the glass) striking the
glass and cracking it. The vacuum is thus ‘destroyed,
and the air gets into the bulb and instantly burns the
filament. The remedy is the use of lower efficiency,
slightly higher voltage and higher candle power lamps.

“C. B.”, Halifax, writes : 1have two lines of shafting
to be driven from one electric motor. Can I run two
belts off of it, or will 1 have to belt from one line of
shafting to another ?

Axs.—If you have room to put your motor between
the two lines, it would be best to belt direct from it to
cach line, the belts driving each way from a special
pulley having two crowas. This method has the
advantage over the one in which a pulley is used at each
end of the motor, of reducing the strains on the bearings
and frame, and also of giving freer access to the motor
for inspection and cleaning.

“ Engineer " says . We are putting in a new engine |
£ ) p g R

in our mill, for which
about fifty feet long.

we will have to get a new belt
As | want to get the very best

service possible out of it, please advise me which side 1
should put next the putley.

Ans.—If your belt is to be single, you should run the
flesh or grain side out, because the outside of the belt
when passing around the pulleys is subject to more or less
of an extension strain, over and above the strain due
only to the load it is driving ; whereas the inside of the
belt as it goes over the pulley is to a certain extent
compressed ; obviously, the flesh side being of a more
soft and pliable nature than the hair side, is more suited
to take the extension strain. If the belt is dpuble, both
sifes will be grain, the hair sides being glund together,
so you will have no choice in the matter.

! Subscriber,” London, wishes to know why it is
that persons handling a secondary line (sockets) reccive
severe shocks, apparcntly primary effects, although it is
impossible to find any trace of contact between primary
and secondary or secondary and ground by means of
50,000 ohm well,

Ans.—The cffect spoken of is due to either : (a) The
normal secondary voltage ; (b) an abnormal foreign
voltage, which latter again may be due to: (c) Static
charges, or, (d) a cross with a foreign circuit. (a) It must
be remembered that voltages as low as g2 will often
give severe shocks to certain nervous systems it their
connection with the ground be good, though if all who
handle the sockets experience the same effects it would
seem to indicate that this is not the cause of the trouble.
{b) If there are no belts in the room it is safe to say
that this is not the cause. (c) If you are crossed with
a line carrying a voltage higher than that of the second-
ary, it will most probably be a connection with the
primary, in the transformer itself, though it must be
borne in mind that any test to discover the fault should
be made while the transformer is hot, as the cross may
disappear as the apparatus cools. It may also be that
you have a connection with arc or railway lines from
some other generator which is *‘ swinging,” i.e., the
lines are being blown or knocked together at intervals
by wind or ssme moving object. We would suggest
that you put a volt-meter between the socket and
ground. If it show a voltage higher than that of
the secondary circuit, and steady, you may be certain
that your cross is either in the transformer or else
in the wiring of that particular building, and should
be easily discovered by a visual inspection.  If the volt-
meter reading is unsteady your cross is swinging, and
as the secondary system is not likely to extend far from
the building it should not be hard to find. If the fore-
going does not serve to get you over the difficulty, if
you will write more fully we will be able to go more in
detail into the question.

PUBLICATIONS.

The third edition of “*Alternating Current Phenomena,” by Chas,
Proteus Steinmetz, has just been issued by the Electrical World
and Engincer, of New York. This work is intended as an exposi-
tion of the methods which have been found uscful in the theoretical
investigation and calculation of the manifold phenomena taking
place in alternating current circuits, and of their application to al-
ternating current apparatus.  In the third edition several new chap-

ters have been added, such as those on vector representation of

double frequency quantities as power and torque, and on sym-
bolic representation of general alternating waves.  Many chapters
have also been revised. The new edition containy upwards of
five hundred pages, is amply iflustiated, and sells at four dollars.

On October 17th the Mayor of Brockville, Ont., on behalf of the
and gas plaats,

town, formally took over the electric
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A SUCCESSFUL METHOD OF LIGHTNING
PROTECTION.

Reabess of the ELgcTricAL Nws will be interested
in particulars of the somewhat remarkable experience
of the Royal Electric Company of Montreal in connec-
tion with means adopted to protect from light-
ning their long distance transmission lines between
Chambly and Montreal. These linies are about 17 miles
in length cach, of which 14% miles is aeriaf, the re-
maining 2% miles being composed of thrée sections of
cable : the first section being about a mile and a half
from the power house, the second section 1§ miles from
the power house, and the third section leading into the
sub-station in Montreal,

Simultancously with the consiruction of the pole lines,
the company strung three barb wires to protect the trans-
mission wires from lightning. This barbed wire light-
ning protection consists of three double strand No. 12
wire, with four barbs about every five inches apart.
One of the three wires is placed on a pin, and a glass
insulator on the top of the poles, the remaining wires
are placed on ordinary glass pony insulators on the ends
of the top cross-arm. Each of these wires are connect-
ed by means of a soldered joint to the ground wire run-
ning dowa the pole, this ground wire runoing through
a one inch wrought iron pipe 8 ft. in length to the bot-
tom of the pole, and after passing through the pipe, wrap-
ped several times around the butt of the pole. The
ground wire and pipe were placed on the pole at the
time the poles were erected. The poles are go ft.
apart aand the barbed wires are connected to.a ground
wire on each pole. The grounding of the barbed wire
every go ft. is considered one cf the most important
poiats in the protection.

It was originally intended to protect these transmis-
sion lines by means of banks of lightning arresters, but
the lines were put into use before the company were

" able to procure the requisite number of lightning arres-
ters. It was intended in the event of a severe storm to
disconnect the lines until such time as the storm was
over, in the meantime operating from the locai station
in Montreal, it being considered unwise to expose the
transmission lines and cables and generators connected
thereto to any possible destructive effect from lightning
discharges from the transmission lines.

The first storm occurred about midnight, when it was
practically impossible to transfer the system, and the
company was apprehensive that the cables or step-down
transformers or generators connected to the transmission
lines might be punctured by destructive discharge.
However, the storm passed, without any damage being
done to the transmission lines. This seemed to indicate
that barbed wire was very good protective device, and
when the next storm occurred it was thought advisable
to risk possible damage from lightning, inasmuch as the
lightning arresters were not then procurable.

Time passed, and the entire summer with the numer-
ous severe storms, had gone before the lightning ar-
resters were available. By that time it had been con-
clusively proved to the satisfaction of the management
that the barbed wire was an effective and efficient light-
ning protection. Since that time it has been entirely
relied upon to protect lines in lightning storms.  As an
extra precaution, however one bank of lightning arrest-
ters was placed at the power house, but they are not
regarded as necessary.

One particularly severe storm which occurred caused
a great deal of damage to the company’s property in

Moatreal.  Noticing that the storm was travelling  dit-
ectly towards Chambly, the general superintendent put
himself in communication with the power house by
means of his private telephone and kept close track of
the storm, which arrived at Chambly, 17 miles distant,
about three-quarters of an hour after it had burst over
Montreal. The company's lines ana transtormers in
Montreal were considerably damaged, and two local
distribution lines at the Chambly end were also damaged,
but not a single discharge occurred on the two transmis-
sion lines, each 17 miles in length. DLuring one entire
season, without any lightning protection whate .. with
the exception of the barbed wire, there occurced no dis-
<harges from the 34 miles of transmissicn lines, al-
thoughduring the summer season there were gumerous
very severe thunder storms, which caused consideraisle
damage on local lines that had not been protected by
means of barbed wire. Thebarbed wire has been placed
on glass insulators for the purpose of protecting it at
the points where it is supported. One ot the dangers
to be apprehended from the use of barbed wire is its
rusting and rubbing to such an extent that it becomes
weak and breaks. The Royal Electric Company have
not yet had a single barbed wire strand break, but they
are giving this phase of the question considerable attea-
tion. The means sometimes employed for suppecting
barbed wire, that of connecting it to the top of the poles
or cross-arms by means of staples, is thought to be pro-
ductive of unsatisfactory results.

An exchange of opinions and experience by central
station managers on this important subject would be
welcomed by our readers, and is therefore invited.

MOONLIGHT SCHEDULE FOR NOVEMBER.

32{3’{ Light, Extinguish, iioug
H.M. WM, [ HM.
1. r.M. 11,80 | AM. 5.30 | §.40
3-- AM. 1,00 n 530 | 330
3. » 2,00 » S40 | 3.40
3. No Light. | No Light. | ...
6.. No Light. | No Light. | ...
7. No Light. | No Light. { ...
8. No Light. | No Light. | ...
9....] PM. 5.5 | p.M. 8.30 315
1o.... " 8§ r 930 | 415
1t.... 51§ s 10.30 | 8.3
12.... » 310 " 11.30 6.20
13.... v 510 w 0.30 { 7.20
13.... v §10 | AM. 1,30 8.20
15.. n 510 n  2.30 | 9.20
16.. »  5.10 » 330 ] 10.20
17 . n 510 w430 {1020
8... » 810 n 5.30 ;| 42.20
19.. n 510 # G.00 | 12.50
20.. » 5.0 n 6.00 |12.50
21.. ~ 5.00 »  6.00 | 13.00
22 "  §.00 w  6.00 {1300
23.... n 500 # 6.00 | 1300
24.. -  3.00 » 6.00 | 13.00
25.. » 6.00 # 6.00 | 12.co
26.... w  7.00 n 6.00 | 11.00
27.... " 830 n 6.00 9.30
28.. " 9.30 n  6.10 8.40
29.. » 10,30 » 6.t0 | 7.40
30.. , 40 » 6.10 6.30
Total......... 224.55

~ve

The Bertram Engine Vorks, of Toronto, will inetall electric light
plants on new boats now ! ng built, an 1 have given an order to the
Canadian General Electtic Company for two 25 k.w, direct connected
direct current gencrators.

By a vote of 190 against 75 the ratepayers of Almonte, Ont., have
justdecided in favor of raising $30,000 for the establishment of a munici-
pal electriclight plant. A similar by.law submitted to the ratepayers
one year ago was defeated by a majority of 38.
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.our._leading scienmific schools.

Tue growth of electric lighting and
power in the city of Montreal is aston-
ishing. It is learned that, during the
last four years the number of lights in use in that city
has increased from 54,000 to .i00,000. The Royal
Electric Company have also in operation over 5,000
horse pewer in motors. Users of these motors have
contracted with the comgany to run the machines only
between the hours of 7 a. m. and 4 p.m. Thus the
power load is entirely a day load, and does not in any
way interfere with the lighting load. Between the
hourg mentioned the day load averages between 8o and
go per cent. of the lighting load, a condition that is
belicved not to exist elsewhere in the world.

Blsctrical Dovelop-
ment 1o Montreal.

TuEe employment of electrical energy
for agricultural purposes has received
considerable attention in Europe, and
particularly in some parts of Germany. Near Ochsen-
furt, in Bavaria, a company has been organized for the
establishment ot a large water power plant for the
generation of electricity to replace animal power on the
farms in the vicinity, the current to be distributed from
a central station by means of sub-stations. Nearer
home, however, we find an application ot electricity
for agricultural purposes on the Dentonia Park farm of
Mr. W. E. H. Massey, situated but a short distance
from the city of Toronto. Mr. Massey has installed
in a unique power house an electrical plant for lighting
and power purposes. There are twenty-six buildings
on the farm which are lighted clectrically. The plant
includes a storage battery system capable ot supplying
200 lamps for five hours. It is the purpose to operate
the machinery on the farm by electric power. Ina
future issue we hope to publish an illustrated descrip-
tion of this plant.

Blectricity on the
Parm.

ReprLies to several problems pertaining
to steam aad clectrical engineering
will be tound in the Questions and
Answers Department of this issue. It is the hope of
the publishers that liberal use will be made of this De-
partment by our readers. If properly taken advantage
of it should prove onc of the most interesting features
of the journal. Every effort will be made to give
satisfactory answers to questions propounded. Our
views will not, perhaps, in all cases. meet the approval
of every reader.  Those who may differ from our opin-
ion are offered the free use of the Department to give
their solution of any problem. Itisin the widest dis-
cussion that the many intcresting points can best be
brought out and the most benefit derived to the student
in the various branches of engineering. This Depart-
ment should be of special benefit to superintendents and
operators of steam ané water power clectric plants, in
whose da'ly employment incidents are certain to arise
concernming which they will require enlightenment.  We
ask the assistance of our readers in maintaining and
broadening the influence of this Deparstment.

2estions and
ATIWES.

B ITis gratfying to learn that the op-

2'“?:3.?:::‘ portunitics in the eclectrical business

appear to be enlarging to such an ex-

tent as to attract many of the brightest young men in
!ln McGill University
this year there are thirty fouith year students in the

Engincering department.  Of this number eighteen,. or
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{ sixty per ceut., are taking the electrical course. The
Electrical department is now taxed to its utmost capac-
ty, and, notwithstanding the great improvements
which have been made in this department during the
last five years, the University authorities are now con-
fronted with the problem of providing still greater
accommodation, both as regards extra space and ad-
ditional appliances. It is learned that a considerable
proportion of the young men who have passed through
this department have succeeded in securiny positions of
responsibility and at satisfactory remuneration. Quite
a number are yearly ahsorbed by the electrical manufac-
turing companies, while others have lound positions in
the United States where the demand for highly trained
men is much greater than in Canada. In this country
also the number of important electrical enterprises is
rapidly increasing, and witn it the demand for young
men with a scientific education.

. THE question of street illumination is
Street LIEBUSE A0 5yct now engaging the attention ot che
city council of Toronto. For this pur-

pose both electricity and gas are now employed. The
existing contracts expire on January 1st next. Tenders

were recently invited for a renewal of the contract from

that date. That the Council might b2 in a position to
judge with some accuracy of the merits of the tenders
submitted, two experts were appointed to report on the
various forms of street lighting apparatus embodied in
the tenders. There were subuitted for their investi-
gation by the Toronto Electric Light Company, nine
types of lamps, three hy the Kitson Hydro-Curbon
Heating & Incandescent Lighting Company of Cleve-
land, four by the Carbon Light & Power Company of
Philadelphia, and three by the Consumers' Gas Com-
pany, of Toronto, in all nineteen different forms of
. apparatus for street lighting. The tests were made in
the School of Practical Science, and were conducted
under conditions similar to those employed by a com-
mittee of the National Electric Light Association which
reported at its recent meeting in Chicago. Judging by
their original report, the experts appear to have made
a somewhat comprehensive investigation, and their
deductions seem to be in favor of the electric Yight.
Their task was not an easy one, as there is no univer-
-'wally recognized basis of comparison between different
lamps. The report shows that the maximum candle
power of the open arc lamp under the conditions of the
specifications is 1,119, and ot the same lamp under
pacsent conditions 1,674.  The maximum candle power
of the Kitson lamp, which burns oil, is,given as go7,
while that of the hydro-carbon vapor lamp and of the
ordinary gas lamp is much below these figures. The
experts were apparently undecided as to the respective
merits of the clectric light, the Kitson lamp and the
hydro-carbon lamp with special reflector. Following
the original report, they submitted to the Council a
supplementary document. This, while purporting ta
assist the Council in their task of deciding upon the
most advantageous method of lighting, is to our mind
rather contradictory and mislcaqing. In it a statement
is submatted of the comparative cost of lighting in the
case of cach form of apparatus by two methods of
comparison, first, the price of one candle power, and
secondly, the annual cost per mile of street Huminated
in such a way that in cach case the light midway be-
tween the lamps would be the same. For the purposes

of this comparison the experts assumed an ilumination
equal to that produced by one candle at ten feet ona
surface held so as to be best illuminated at that point.
In the first column, which is the cost per candle, that
for the open arc lamp is given as 1o.71 cents, the
Kitson lamp 11.08 cents, and the ordinary hydro-
carbon lamp 89.9 cents. Looking at the second column
we find that the cost per mile of illumination is given as
S974 for the open arc lump, $789 for the Kitson lamp,
$1,387 for the ordinary hydro-carbon lamp, and S731
for the hydro-carhon lamp swith special reflector. It
seems strange that, while on the basis of cost per mile
such a favorable showing is made for the hydro-carbon
lamp with special refiecctor, the cost of candle power
should have been omitted in respect to this particular
type of apparatus only. The casual observer would
probably conclude that on the basis of cost per mile the
hydro-carbon lamp was cheaper than the electric light.
It is unfair, however, to calculate on the basis of per
mile of illumination, particularly with the special
reflector, which throws most ot the light in one
direction, as most ot the lights on the streets of Toronto
are on street corners and diffuse light north, south,
east and west. Another peculiarity of the report is
that the point of illumination at which the tests were
made was the minunum tor the electcic light and
approximately the maximum for the gas light.  Under
the method of estimating, the electric light at its
weakest point was equal to the gas light, but at every
other point infinitely superior. This extra and in-
creasing light ut every other point than the minimum
was not taken into account at all.  The question as to
which form of lighting should be adopted seems to be
at once solved by u compuirison of the tenders sub-
mitted. On account of lamps being located at
intersections of streets, whether the arc lamp or the oil
lari.y is employed the same number of lamps will be re-
quired. The tender for renewing the present contract
for electric lighting, with a lamp o! the highest efficiency
of any submitted to the experts, is $63.70 per lamp per
year. Calculating on tife basis of 1,000 lights, there
would be a saving to the citizens of $25.000 per annum
by the adoption of the electric light.

The automobile is with us, and with-
out doubt to stay, and we are assured
upon ll hands of the benefits to be
derived therefrom, not only on the score of cheaper
transportation, but in the matter of cleaner streets,
belter roads, etc.  These things are truc and obviously
50, but onc great change which will incvitably be
brought about by the intreduction of the automaobile
has not atiracted the attention it deserves. Up 1l
about twelve years age passenyger transportation in the
cities was in the hands of the horse-car companies,
while intercommunication belween cities was emirely
by steam. At the present sieam transportation is de-
creasing foc interurban short distance work, and its
place is being taken by the electric road; the old horse-
car systems for urban transportation are entirely super-
seded by the clectric.  These are days of rapid changes,
and another change will take place within the next few
years which will place the clectric urban road where
the horse-car road is now.
desiderata are wapid, freguent, flexible and chap sere
vice, and the present electric systems have these sdvane.
tages over the older horae-car svstems, for which

The Automodile
Flend,

For citv work the gremt
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reason the latter have been displaced. The demands
for these advantages to a more marked degree are in-
creasing, and that mode of transportation which will
fulfill these conditions to the maximum possible will in-
evitably prevail.  In the automobile we have something
at hand which will give at least as frequent and rapid
service, and will certainly be more flexible in meeting
demands thzn the present electric lines for city service.
As regards the cost of transportation, a little con-
sideration of the elements which enter into the question
will be necessary to form a judgment. Assuming that
automobile bus-lines were initiated and run in competi-
tion with the electric cars, what would be their advan-
tages from the point of view of operating costs. The
largest item in the cost of zlectric transportation is
generally that of motormen and conductors. This
would probably not be decreased, nor would car inspec-
tion or repairs, by the use of the automobile. Thenext
largest item is the fixed charges for interest, deprecia-
tion, taxes, etc. These depend upon the investment,
and very slight consideration will readily convince the
most skeptical of the smaller capital cost of the auvto-
mobile. The electric line has a station costing about
$100 per h.p., a permanent way valued at from $10,000
to $50,000 per mile, depending upon the nature of the
structure and whether the paving is included, which is
often the case; overhead construction costing from
$2,000 to $10,000 per mile ; carsand equipments from

2,500 to $4,000 cach; and in addition probably a
percentage of receipls is demanded by the municipality
for the franchise. The franchise also has to be obtain-
ed at frequently great cost and trouble. Against this,
in favor of the automobile, no tranchise is required,
no permanent way, no overhead construction is needed.
The busses will cost no more than the cars at the worst,
and no station will be required unless the system be
storage battery automobiles, and if required will be
much less costly than for the electric cars both in total
cost for the same traffic and for operating costs, the
reason being that the station will be running at its full
capacity at all times, thus requiring a amaller horse
power of plant and having that plant operating at its
highest cfficiency atall times. In the case of steam or
gasoline machines, no station whatever would be re-
quired. The busses would run upon any street and
would never be blocked by interruption to the supply
of power, street repairs, etc., and could be concentrated
to meet sudden demands in a manner not approachable
by the cleciric cars.  Under these conditions the final
triumph of the automobdile for city transportation ap-
pears certain, the cleciric roads 10 be restricted to the
interurban services where advantages may be had of
greater speed over their own right of way than would
be permissible in the case of an automobile line tra-
versing the country highways. It may be questioned
whether automobiles will be available for winter ser-
vice in such places as Monitreal and Quebec, and the
point will be well taken at the present time, but those
who predicted the use of electric cars in those places
1en years ago were laughed at, and 3t may safely be
predicted that the winter difficuliies will be overcome
as were those of the electric cars.  As to the system of
propulsion adopted at the present time, it would appear
that steam would be the cheapest, but has the disad-
vaniage over clectricity of being more noisy and com-
plicated, and for many reasons apart trom cheapness
clectricity has the most to commend it. A further

advantage of the automobile bus line lies in the fact
that the public will be guaranteed a fair competition
with consequent reduction in fares, as no monopoly
can be granted as is done at present. The automobile
is in the same position as regards the city business as
the electric roads were about ten years ago, and the
next ten may see as great a change in this regard as
the last.
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MONTREAL, November 6th, 1900.

Fifty-two volt lamps, and apparatus generally fo rthat voltage,
will, so far as Montreal is concerned, ere long be a *“thing of the
past.” The Lachine Company serve at 110 volts, and all new
connections made by the Royal Company are at 104 volts; in
fact, this latter company are gradually changing old 352 volt
installations over. The Imperial Company are doing the same as
the Royal.  This in many instances will be beneficial, as there is
quite 2 number of houses wired for too great a percentage of loss.

It is amusing to read in convention discussion that the Quebec
Legislature are not “‘sharks,”™ like the Ontario one, in regard to
clectrical taxation, etc. Give them time; they are on better
 pay streak ™ at present, but just as soon as they find that a few
dollars can be squeezed out of electrical industries, they will “get
there ™ quick enough, and it is casy betting that they will leave
their Ontario confreres ““ miles behind.”  The Montreal City
Council are at the present moment scheming around as to how
they can best have a good ** crack ™ at it.

According to the Inspection Depariment, there are over g0
firms (sic) doing construction work (interior wiring) in Montreal.
Who they all are and how they manage 1o eke out a living (if
they do, are questions that would puzzle a Philadelphia lawyer.
Variations of 300 per cent. have been noticed among tenders, i.e.,
by those parties mcan enough to take a dozen or 50 of tenders,
and who generally schemeto get a seliable firm 10 accept the
figure offered by the uanreliable. The remedy here is anold,
though slow oae, ** The survival of the firtest.”

Mr. Robertson, E.E., onthe occasion of his marriage lately,
received a very handsome present from the staff and fellow cm-
ployees of the Royal Electric Company, in the shape of 2 hand-
some oak casc of cutlery. Mr. Roberison was completely taken
by surprise. It may do him good to kaow that he is held in equal
estcem by those in the trade geacrally, as well as by his fellow
cmployces.

On the occasion of the formal opening of the Royal Victoria
College for women, by Lord Strathcona and Mount Rayal latety,
the cvening’s illumination of the building was siriking. The
outliacs of the college were all picked out in incandescent lamps,
and in several places heraldic shields, set with appropriate
colored lamps, were hung. The work was placed in the hands
of the Royal Company, and executed under the supervision of
Me J. A Douglas, superintendent of the interior wiring staff,

How strange it is that if one were to chooss 10 go about Mont-
real electrical supply houses, he would be able to get four or five
prices on regular standard supplics, and yet if onc went from the
cast 10 the west of the city he would not find a variation of a
fraction of a cent. in purchasing say a pound of sugar, loaf of
bread, or yard of cotton. This surcly is notas it should be, and
ought to be casily remedicd if the dealers would get together
and talk the matter over.

It is to be regretted that the old and tried city surveyor of
Montreal, Mr. P. W, St. Georgge, C. E., has had to tender his
resignation, being simply driven out of his position, I understand,
by, unfounded charges made by an incompeteat and grossly
unjust Road Committee. Such treatment i, however, on a par
with usual municipal managemant here. The question iaterests
certain of the local clectrical fratemnity, as the permission for
location of poles is vesied with the city surveyor, and it isten
chances to oac that we will have a successor who will try to do
his duty ia a just and conscientious way, as Mr. St. Guorge has
done.
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N THE BREMER ARC LAMP.

THeRe have been many attempts at treating arcelight carbons
by impregnation and in other ways, which bave had the effect of
making the arc burn more quietly and impartiog a somewhat
better color to the light, but no striking results have heretofore
been achieved.

But according to some tests made by Here W. Wedding,
whose experiments are recorded in the Elektrotechnische Zeit-
schrift, and summarized by the Engincering Magazine, a decided
advance has now been made by Herr Bremer, who prepares
carbons containing from 20 10 50 per cent. of non-conducting
salts of metals, such as calcium, silicon and magnesiun.

The first measurements made were of a continuous-current arc
lamp taking about 12 amperes. The positive carbon was the
only one specially treated, and it contained a calcium compound.
In the article just mentioned are given tables and curves of
illumination at various angles with the horizontal, from which it
appears that when no globe was used, the mean hemispherical
intensity of the light was 4,320 candles. The average current
through the lamp during the run was 12.3 amperes, the mean
clectiro-motive force 44.4 volts, so that the average power used
was 546 watts, or 0.126 waut per candle.

The same lamp with 2 globe had a hemispherical intensity of
2,772 candles and used 543 watts, or 0,195 watt per candle.

The second lamp tested is similar to one now hungy on the

Eiffel Tower, in Paris, at an elevation of g3 meters. It has four
ares, takes about 6o amperes of continuous current, and the
positive carbons contain a calcium compound, as beforc. On
account of the great intensity of the light the tests had to be
conducted at aight and in the open air. The lamp was hung 8
meters above the ground, and the illumination wis measured on
a surface 1 meter from the ground and at different distances
from the lamp. From the observed results it was found that the
maximum intensity of the light when no globe was used was
$3,000 candles, at an angle of 37 degrees below the horizontal,
while the mean hemispherical intensity was 39,730 candles. The
:n“cr:xgc current was 335.8 amperes, the clectromotive force
89.3 volts, so that the power used was 4.9?0 watts, or only o.1
4eatt per candle.  When covered with a globe, the hemispherical
intensity of 1he light was found 1o be 26,890 candles, and the
power used 4,610 walts, or 0.17 watt per candle. From the
above figures, it appears that for the are lights without globes
the power used was hardly more than 0.1 watt per candle. Herr
Wedding states that the lowest power consumption he had ever
found with other kinds of lamps was 0.3 watt per candle, and
that the average was between 6.3 and 0.5 watt.  The new lamp,
therefore, is three times as cfficient as the best of the old ones,
or, pulling it another way, with the same power three times as
much light is produced. .

Analternaung-current arc lamp with one of its carbons treated
by the Bremer process was measured without a globe and found
1o have a mean intensity of 312 candles and to use 0.5 wall per
candle. This shows a2 decided improvement on  previous
alternating-current arc lamps, and it is believed that with betier
construction even more favourable results can be obtained.

The regulating mechanism, which works smoothly, is much
simpler than in the ordinary kinds of famps, but the details are
rot yet ready for disclosure.  In the ordinary iamps most of the
llumination comes from the glowing carbons, but in the new
famp the arc itself furnishes considerable light, and so makes a
more cven distribution of illumination. Above the arc and
surrounding the upper carbon is a conical tin hood, which helps

.20 retain the heat gencrated in the are and also acts as a re-
flector.  Somec of the products of combustion scitle on the inner
surface of this hood in the form of a purc white powder which
makes an admirable reflecting surface and helps in the even
distribution of light, >0 that the lamp globe, when on, appears
uniformly illuminated and the upper kalfis not in tke shade, nor
arc sharp shadows of the negative carbon and its holder cast on
the lower hemisphere.

Favourable pholometric measurements alone do not make a
lamp successful. Much depends upon the sesthetic impression
which the light makes on the eye, ®nd in this respect the new
lamp is not wanting. Thelarge amount of calcium contained in
the carbon gives fisc to a rich yellow-red radiation, in contrast
with the usual bluish-violel rays of the arc, so that the light has
a much warmer tone.  According to the inventor, the colour of
the light can be regulated at will by varying the composition of
the carbons.

The richncess in red rays of the Bremer lamp led Herr Wedding
to try some cxperiments to determine how well it could peactrale

fog and mist. He took a lamp of the ordinary kind and a Bremer
lamp and interposed a cloud of steam about 1 meter thick
betwen them and a photometer.  Repeated observations showed
that the penetration of the new light was twice as great as that
of the old.  This result paints to the applicability of the Bremer
lamp to lighthouses and signal lights where the peactration of
fogr is of consequence.

PERSONAL.

Mr. J. W Marr has been appoiuted electrician for the Toronto
Evening Telegram building.

Mr. Albert Courtney has been engagred as superinténdent of the
electric light plant a1 Walkerton, Out.

Mr. WL R, Miller has been elected a director of the Montreal
Telegraph Company to fill the vacaney caused by the death of
Mr. Henry Archibald.

Mr. Jos. H. Ward, late clectrician for the Grimsby Electric

Light Company, is now head engincer in Messrs, J. Cobbledeck
& Son's mill at Excter, Ont.

Mr. C. W. Dill, assistant city engineer of Nelson, B, C.,
recently teadered his resignation, and has been engaged as
superintendent of construction jn connection with the municipal
power development at Bracebridge, Ont.

Mr. John Hudson, president of the American Telephone & Tel-
egraph Company, successors to the American Sell Telephone
Company, died very suddenly at Beverley, Mass., October 3ast.
For over 20 years deceased had been closely connected with the
Bell Telephone intercsts.

Mr. Ezea Good, who held a responsible position in the works
of the Canadian Gencral Electric Company at Peterborough, was
tendered a complimentary banquet by the employces of the com-
pany a few days prior to his depasture from the town.  Mr. Good
carrics with him in his new field the best wishes of many friends.

Mr. C. J. D. Baby, late chief accountant of the Cataract Power
Company, of Hanjilton, and now assistant manager of the Pack-
ard Electric Company, St. Catharines, was presented before leav-
ing Hamilton with a solid silver tea service by the officers and
staff of the Cataract Power Company. The presentation was
made by Mr. Gordon J. Henderson.

At the recent convention of the American Strect Railway Asso-
ciation, which opened in Kansas City on October 15th, the fol-
fowing representatives of Canadian roads were in attendance :
C. E. A. Carr, manager, and E. R. Carrington, of the London
Sircet Railway Company ; M. Powers and J. M. Smith, of the
Toronto Railway Company: C. K. Green, manager, and J. B,
Griffith, purchaqing agrent, of the Hamilton Street Railway Co.

Mr. F. B. Brothery, formerly manager of construction for the
Montreal street railway system, but who for the past year has
been superinlending the construction of an eleciric railway in
Georgetown, British Guiana,returacd to Montreala few weeks ago.
His visit, however, was of short duration, as a faortnight ago he
left for Cuba in the interests of The Cuba Company, of wheh Sir
William Van Horncis president.  Mr. Brathers will assume charge
of 1hc construction of several hundred miles of steam road. The
work will be on a most extensive scale,and it is expected that 3,000
men will be employed.

Mr. Chatles Tollingion, representing the Bagley & \Wright
Maaufaciuring Company, cottoa spinncrs and manufacturers,
Oldham, Eagland, was a reccent visitor to the office of ihe
EvLscTrICAL NEWS. Mr.  Tollingtons  headquarters  are in
Montreal, his company having established a Canadian braunch at
3318 St. James strect in that city.  The company are introducing
to the Canadian trade their covering for clectsic wires.  Having
had many years expericnce in the manufacture of cotton, they
claim to be in a position 10 furaish just what is required for
clectrical purposes. It is  possible that the company may
c>tablish a branch in Toronto.

Geo. S. Munro met death in the Brant hotel, at Brantlord, by com-
ing in contact with a live clectric wire.

The London & Vanconver Finance & Development Company give
notice of their intentivn (0 build a tramway from a point on the Che
mainus river to the town of Chemairus, and 10 operate telegraph and
telephonc lincs in connection.
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ssws The Incandescent Lamp s~

By H. D.

BURNETT.

HE following interesting paper pertaining to the
development of the incandescent lamp was read
on October 23rd at the second semi-monthly

mecting of the Peterborough Engineering Club by Mr.
Henry D. Burnctt, superintendent of the lamp depart-
ment of the Canadian General Electric Company.

The present year marks the close of the second decade in the
history of the commercially successful incandescent lamp,  The
closing twenty years of the 19th century have witnessed a de-
velopment of electrical industries that, in the magnitude of
interests involved, capital invested, employment of labour, and
display of inventions, presents no parallel in the world’s history.
The invention of the modern incandescent lamp, about 1880, was
probably the principal factor in causing this wonderful develop-
ment of clectrical maclinery and general appliances. The in.
candescent lamp having become an accomplished reality, thrre
sprang up a greatly increased demand for the «lectric dynamo
for supplying current 1o such laﬂps, and with increased use a
vast amount of scientific skill and ingenuity was applied to its
development and to enlarging its ficld of uscfulness.

A great number of subsidiary electrical appliances became
necessary 3 switches, cul-outs, measuring instruments and other
station equipments, together with distfibuting systems, etc.
After the extablishment of a net-work of wires throughout ecach
large city for the supply of current to the lamps, it was a natural
and easy step to devise electric motors that could be run by the
current from the same lighling circuits. And the wave of
electrical invention spread with increasing rate of speed from
year to year, until to-day we witness a display of electrical
machinery as applicd to nearly all branches of arts and indus-
tries that is simply marvellous.

This paper has todeal with aa apparently insiguificant example
of the application of electricity 10 one of the very uscful arnts,
that of supplying light. The magnitude of the incandescent
lamp industry to-day ix best understood from the fact that no less
than 25,000,000 lamps arc manufactured and consumed ycarly,
and the consumption is rapidly increasing. The importance and
commercial value of this little transformer of cnergy may,
perhaps, be appreciated by the fact that it has probably been
the subject of more prolonged, obstinate and expensive patent
litigation than any other subject or article in the history of
inveations.

The invention of the incandescent lémp iz, in America at least,
almost universally ascribed to Thomas A. Edison, who received
his fundamental or basic patent from the United States’ patent
office, Jan. 27, 1880. This first important patent bearing upon
the Edison Carbon Filament Lamp was applied for two months
earlier, in November, 1879. This, then, may be taken as the
date of birth of the modern incandescent lamp, and to Edivon,
undoubtedly, is due the credit of being the finst one to produce a
practical and commercially successful incandescent lamp.  But it
is a popular crror to assign to him the credit of being the first
or original inventor of an incandescent lamp. There are many
who, no doubt, would be surprised to learn that over thirty years
before Edison ever smarted 1o experiment in this fine, there were
incandescent lamps made and patented that consisted of a
carbon burner contained in a glass bulb from which the air had
been cxhausted, which bumers were made incandescent by
passing the clectric current through them. This description to
many a casual ohserver might be considered as describing the
present incandescent lamip, o familiar to us all.

Prior 1o November, 1579, when Edison applied for his ccle-
brated carbon filament lamp patent, there had been produced no
fewer than twenty different incandescent electric l»mps, by as
many different investigators, including English, French,American
and Russian, most of which were patented, and all of which
differed from cach other in more or less important details. The
first of these, having a platinum wire for the incandescent part,
was patented by Frederick de Maleyas in 1831, It is certain
that from that date up to 1539 there was a great deal of
attention given to this subject of the incandeacent electric lamp.
It may then be of interest, now that the smoke of this memor-
able legal hattle hax cleared away, to consider for a few

minutes the questions : Who was th= real inventor of the incan-
descent lamp ?  \What was the important step in the prolonged
series of experiments that brought about a successful lamp? To
what extent is Edison entitled to being called the *¢ Father of the
incandescent electric lamp 2

The essential and indispensable clements of the incandescent
lamp to-day are as follows :

tat.—A bulb or receiver composed entirely of glass.

2nd.—A vacuum of high degree inside the bulb.

3rd.—A filament of carbon having very small cross section and
high resivtance.

4th,—Platinum wires passing through the wall of the bulb agd
sealed perfectly by fusion of the glass about them, for conductmg
current to the filament.

5th.— Suitable joints or connections between the filament that
is to become white hot and the metallic leading in wires that are
to be kept as vool as possible.

6th.—A base of any suvitable substance sccured to bulb and
bearing two metallic contracts insulated electrically from each
other, and connected respectively to the two wires passing
through the glass, this base being for the purnose of entering the
socket joined to the electrical circuit.

There has never been a commercially successful incandescent
lamp that did not embody in its construction all of the six above
named elements. Edison’s lamp of 1880 cuntained every one of
these clements.  Every incandescent lamp made prior 1o Edisoo's
experiments had one or more of these clements wanting. There
have been various attempts made during the last twenty years. to
construct lamps lacking one or more of these essential elements,
or containing important modifications of these elements as stated.
Such lamps have usually had a very short history. They have
cither been found 1Q contain some inherent defects, or have been
unable to compete in the open market with the standard lamp em-
bodying the elements mentioned.

Examples:—Westinghouse *‘Stopper Lamp™ with cement flling.
Pollard Lamp with silver powder to replace platinum leading
wires; Novak Lamp (no vacuum), said to containiodine. Found
by analysis to contain carbon tctra chloride h cl vapour and c.].
gas with trace of nitrogen. (These types of lamps were shovj'n
and described by Mr. Burnett.)

We will now consider some of the carlier types of lamps 3nd
note what imporiant elements were lacking in them and stood in
the way of their success.

It was an American named J. W, Starr, a resident of Cim%n-
nati, who is eagitled to the credit of having produced the first incan-
descent lamp using carbon for the burner.  This carbon, obtained
from gas retorts, and in the shape of small pencils or thin plates,
was enclosed within a glass bulb to which was attached a glass
tube about 3o inches long. The bulb and the tube were filled
with mercury and then inverted, allowing the mercury to run out
from the buld, leaving in us place * Torricillian vacuum. The
carbon pencil was attached at one end to a platinum wire which
was scaled into the top of the bulb, and at the other end to 2 cop-
per wire which dipped into the mercury. This lamp had not the.
high resistance filament nor the ali glass receiver of the modern
lamp. It burned remarkably well for the first attempt in this
dircction, but the lite of the carbon must have been very short.
A chandelier of 26 of these lamps was on one occasion exhibited
in public, symbolical of the 26 States of the Union, which display
was admired by the great physicist Faraday. This iamp was
patented in England by King in 1835. While Star was the first
to produce a carbon, vacuum, incandescent lamp, he was not the
first 10 cause carbon 10 become incandescent by means of the
clectric current, while protected by a vacuum from combustion,
The principle that light and heat could be produced by passing
the clectric current through goor conductors was well known in
the beginning of this century. Sir Humphrey Davy, who in 1809
discovered the phenomenon of the voltaic art, which is reproduced
in the commercial arc lamp of to-day, alco experimented in the
line of producing light from carbon rendered incandescent by the-
electic current.  His vacuum was underncath the belljar of an
air pump. So far as known Davy did not attempt to apply these
principles to a portable incandescent lamp.

The first incandescent lamp was that of De Moleyn's, already
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referced to, which had a platinum wire for the burner. This was
patented in 1841. Then came Star’s carbon lamp of 1843, already
described. The fellowing year Greener and Staite took out a pat.
ent for a carbon lamp similur to Star’s, In 1849 Petrie patented
a lamp in which iridium was used as thie burner.  Then followed
in succession the charcoal rod lamp of Nollet & Sheppard in
1850, the graphite coke lamp of Roberts in 1852, DeChanzy'siamp
of 1857, of which he produced, it is said, 12 lights of great steadi-
ness run from 12 Bunson elements ;  Gardiner & Blossom's plati.
num wire of 1858, and Adam’s platinum wire lamp produced in
Boston in 18635 but not patented.  All of these lamps were little
more than laboratory experiments and attained no commercial
importance. In 1873 Lodyguine, # Russian physicist, produced
a double carbon burner lamp with which he lighted a public hall
in St, Petzrsburg on the occasion of a number of evening lectures
which he delivered on the subject of electric lighting. He
used nitrogen in his bulb instead of a vacuum. This was a step
backward in the art, and beyond some improvements in details,
his lamp was no great advance over its predecessors. For his
experiments and researches on carbon as a material for
such lamps, in which he showed its decided superiority over
platinum, he was awarded a prize by the St. Petersburg Academy
of Sciences. This lamp started a new list of experimenters on
this subject of the incandescent lamp which had lain practically
dormant since Star’s lamp demonstrated its owa impracticability.

Kosloff went from St. Petersburg to France in 1875 and ex-
ploited a lamp which he considered an improvement upon Lody-
guine’s, in that it had a series of carbon rods thrown successively
into action as each one burued out.

Kohn, the same year, patented a similar lamp in England,
while Khotinsky in France brought out another multiple carbon
lamp. He proposed the arrangement of the lamps in multiple
arc and provided a key by which to light or extinguish the lamp
at will.

The aext year, 1876, Bouliguine constructed a lamp with a
single long carbon in holders so that only a small section of the
carbon was in circuit at one time. \When one section burned out
arother section was shoved up by the mechanism of the lamp.

This same year, 1876, just one year before Edison began his
experimenting along this line, Woodward, in the United States,
patented a lamp made from a glass tube, hermetically sealed at
each cnd where the wires entered 10 conduct current to the smal)
sheet of carbon that coastituted the burner.  The wires, how-
ever, were not sealed into the glass by fusion, The lamps were
to be placed in parallel on tke electric circuit. The lamps were
to be first exhausted, then filed with a rarified gas that did not
support combustion. This patent was afterwards bought by ihe
Edison Company.

The period from 1875 to 1879 was one of great activity for in-
venlors in this apparently very alluring field of incandescent
lighting. 1 have referred to the work of Kosloff, Khotinsky and
Bouliguine in France. In England there were, Kon, Scott, Pul-
vomachear, Vanchoate, Lane, Fox and Swan, while in the United
Stales the subject was being investigated by Farmer, Woodward,
Sawyer and Man, and Edison, and I suppose I should also in-
clude the name of the now famous Henary Gocebel, who was dis.
covered in 1893, about thirteen yearsafter Edisou’s patent was
issued, by the oppodents of Mr. Edison, in his famous series of
palent suits against infringers. Mr. Gocebel claimed to have
made incandescent. lamps in considerable numbers during the
years extending from 1854 10 1880. He passed through the per-
iod when Edison’s name was heralded throughout the countey.as
the inventor of a successful lamp, which would bring him untold

‘wealth, and yet he never thought of applying for a patent on his

own so-called invention, although he was fully alive to the value
of pateats, for he bad applied for onc on another invention.

The activity displayed by lamp inventors during these few
years, just prior to Edison’s success, is, perhaps, illustrated by
the fact that a Frenchman named Fontaine found sufficient
matler of interest bearing on the subject to induce him to write a
book on the incandescent Jamp and electric lighting.

Thus, quile contrary to the popular conception of the subject,
Edison, the father 0f the incandescent lamp, so far from being
the first producer of such an article, had access 1o & book on this
subject which was issued in 1877, before he began his regular ex-
peaiments in this line.  This took is very interesting, in that it
describes some experiments made by the author on the best types
of lamps in usc at that time, and we are thus made informed of
the state of the art iwo years before Edison’s invention of tiiz
successful modern lamp.

Fontaine, referring in his book to Kohn's lamp having several

carbons, says: ‘‘Whea the reccivers are sealed and the contacts
carefully put in line the carbons last for a satisfactory period.
The fiest carbon of a lamp aever lasts for less thao a quarter of
an hour, while its average duration is twenty-one minutes. The
succeeding carbons last upon an average for two hours, so
long as the luminous intensity dues not reach forty burners,
(equivalent to 38o c.p.), in which case the average duration is
only half an hour. The vacuum never being perfect in the re-
ceivers, the first carbon is in greater part consumed. {t would
appear that, consequent upon the little oxygen contained in the
famp being transformed into carbonic acid and carbonic oxide,
the carbons should be preserved indefinitely,  But there is then
produced a kiud of evaporation which continues to slowly destroy
the incandescenmt rods.” From these experiments it was conclud-
ed that there existed this inseparable obstacle to success with
earbon as the material for the burner. Note that these lamps
tested by Fountaine gave light of about 300 ¢.p. each. Fontaine
appreciated the desirability of obtaining smaller units. He
thought that if one lamp on a certain number of battery cells
gave 300 c.p. of light, 2 number of these, say six, arranged in
series on same circuit, ought to give 1-6 of 300, or $o c.p. each,
and when he got with this arrangement practically no light from
any of the lamps, he could not understand the reason, and aiter
trying also the multiple arrangement of the lamps, concluded
that the sub-division of clectric light by means of incandescent
lamps was an impossibility. )

With these lamps described by Fontaine, as well as the ludic-
rous results of his experiments in the immediate back ground,
and with a perspective view of nearly forty years of spasmodic
but persistent atlempts to produce a practical incandescent lamp,
the brilliant achievement of Thomas A. Edison in this well-beaten
road, is worthy of our highest admiration. Undaunted perse-
verance is the distinctive trait in this man’s character, to which
we are indebted for the incandescent lamp, as well as numerous
other valuable inventions connected with his nnme.

Probably turncd aside at first thought by the numerous failures
associated with carbon as the material for a burner, he first gave
his atention 1o platinum, as more likely 10 afford a staple bu'(ncr
or filament. He produced and pateated a lamp baving, u‘p‘ikc
previous platinum lamps, a filament of comparatively high resist-
ance, which was provided with an automatic cut-out for switching
out the filameut when its temperature teached that point at which
there was danger of its melting.  This lamp was little more than
an electric vibrator, caused by the continuous action of the cut-out
device. Undismayed at this failure in this line, he turned his at-
tention to carbon, and after about a year of experimenting
brought out his high resistance carbon lamp, of substantially the
same type as that in use to-day.

The important respect in which Edison’s lamp differed from all
previous lamps was that it possessed the long slender carbon of
such high resistance as to permit of the divisibility of the light
into small practical units. He displayed a wonderful ingenuity
in devising means of manufacturing these threadlike filaments,
but when he had gone thus far, had he been contented with the
means previously ased for securing and retaining the vacwum
nccessary for the preservation of such a filament, he would have
met nothing but failure.

He was the fist lamp maker to construct the walls of his
vacuum chamber entirely of glass, with the glass melted about
the wires that carried the current to the filament.  This combi-
aation, then, of the high resistance threadlike carbon, with the all
glass bulb holding a high vacuum, and the conductors passing
through the glasy, constituied Edison’s great invention.

All carbons used in previous lamps were short and compara-
tively thick, or of large seciion, making their resistance low, lest
than five ohms, as compared with Edison’s filament of one hun.
dred ohms or higher resistance.  This low resistance necessitats
ed large current, and correspondingly large conductors for the
current. Large metallic wires are good conductors of heat.
Hence the heat was drawa away from the buracr and the uncqual
cxpansion of the wires and the material about them cauvsed air
leak into the lamps. There was not a lamp made before Edison’s
time that had a practicable seal for retaining a perfect vacoum,
There have been numerous attempts in recent years to make <o
called improvements upon the Edison all-glass globe, secaled by
fusion of the glass, but no such attempt has ever been successful
in producing a commercially satisfactory lamp. With the modern
famp, having a carbon filament or burner about 1-200 of an inch
in diameter, it is of vital importance that there shall be absolutel;
no leakage of air into the lamp after the lamp has been exhaust-
ed. Al the very outser of his experiments with carbon for a
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burner, Edison adopted the only method of scaling or closing
the vacuum chamber that has ever been found to be perfectly
cffective in holding the vacuum of high degree necessary in the
incandescent lamp.  The lamps exhausted by Edison cighteen
years ago have just as good vacoum to-day as he produced in
them at that time. 1 have before me a unp made by the Edison
Lamp Company fifteen years ago, and it now has just about as
good vicuum as we produce in our lamp to-day.  The marvellous
ingenuity displayed by Edison in solving the numerous knotty
problems connected, first, with the production of a successful
lamp, and secondly, with ity economical manufacture, has won
the admiration of every lamp expert who has studied the early
history of this invention.  Even to-day, with all the knowledge of
the art of lamp manufacture, coming from a priactice of twenty
years, it is un exceedingly difficult matter for any manufacturer
to tuin out lamps in commercial quantities, havieg a uniform
grade of excellence, so exceedingly sensitive in this article to the
minutest defect in any part of its construction.

That the problem of its first development was no teifling one is
shown by the fact that Edison, with his wonderful fertility and
unrivalied energy, speat nearly all his time for six continuous
years in developing and perfecting his lamp, its manuficture 20d
his system of lighting.  During this time he spent  on this
work about $100,000, iind during these six years took out in the
United States alone over cighty patents pertaining solely to the
incaodescent lamp and its manufacture.  In bis search for the
best materiat for a filament, he tried ciery substance that he
could procure in the animal, vegetable and mineral kingdoms.
He sent special cnvoys to~South America, Central America,
West Indies, China, Japan, India, and clvewhere, in search for a
suitable fibre, and finally adopted for this “purpose a certain
selected growth of & pariicular varicty ol bamboo found in one of
the inland districts of Japan. Of this material only a sclected
postion, that immediately below the outer skin, was found
suitable.

Strange to say, after twenty years of experimenting with all
kinds of materials, natura’ and manufactured, there are lamps of
certaia classes being made to-day out of this same grade of
Japanese bamboo that are superior 10 lamps having filaments
made of any other material desiggned for the same purpose.

To illustrate Edison’s vemarkable perserverance and capacity
for work, there were tiaes when for two weeks he never left his
laboratory to go t< his house, which was but a short distance
away.

On one occasion, in Newark, when a certain printing telegraph
machine failed to work to his satisfaction, he locked bhimself up
in his room with five stasistants, it is said, and declared he would
not feave until he had made it work, and work it did, although it
required sixty hours continuous Libour.

Let us now consider briefly the improvements that have been
made in the incandescent lamp during the twenty years of ex-
perimenting and commercial manufacture, The bulb hias changred
only in shape.  The first bulbs used by Edison were blowa from
glass tube.  Then came the free blown bulb obtained from the
glass works, which was used for cleven years by the Edivon
Lamp Company, which has always been by far the largest lamp
mancfactucer in the world.

For the last cight years the moulded bulb has been used almost
exclusively by all lamp faciories. The mcthod of sealing the
buld to make it absolutely air tight is practically the same now
as it wastwenty years ago.  The vacoum abiained by Edison in
his carly lamps was Just as good as that produced to-day by
those lamip fzctories that exhaust their lamps by the use of
mercury pumps.  The Ebison Lamp Warks in the States, and
the Canadian General Electric Company’s Works at Peter-
borough, arc using an mmproved chicmical method of exhaustings,
which gives not only a superior vacuum to that obtained by the
mercary pumps, but also a far more uniform grade of vacuum in
all the lamps. Edison required ~ix hours 1o produce his vacunm.
To-day we produce the same in lgws thap one minute. The
shortest time requited by mwercury pumps is about one-half hour.

The filament used by Edivon in hiz first experimental cathon
lamp was made from carbouwized paper, but this very soon gave
place to bamitwo, and this materinl wis then used exclusively by
the Edison Company for all classes of lamps up to 1893, The
Sawyer Man Company. as well as the Thomson Houston Com-
pany at Lynn, also used the samic materal, while other com-
panies were usingg carbomized sitk and cotton thread, and a few
amorphous cellulose.  This last mentioned material has been
used by all the principal companies during the last few years, It
is very much cheaper to work than bamboo, is morc homogencous

and better adapted to make the long thin filanients necessary for
low candle power lamps.

The principal improvements in the quality of the lamp during
the lust twenty yenrs have been on the filameot, and pertain
chicfly 1o improvements in the method of treating or flashing
the carbon base, whereby a hard, dense grey coating is de-
posited upon the surtace of the filament.  The method employed
in making this deposit of dense carbon determines largely the
life of the lamp, the maintenance of its candle power and
cfliciency, and the uniformity of product as to voltage and power
consumption. This operation of treating the filament is now
pesformed by automatic apparatus designed to break the electric
circuit at the instant when the hot resistance of the filament has
reached the desired point. Al lamp manufacturerse use the
process ‘of treating. So that whatever the material used in
making the filament, whether bamboo, silk, cotton thread, or
cellulose, it is in all cases given a very similar surfuce coating,
all factories using for this purpose some of the various forms of
hydro-carbon.

They all keep as sceret as possible the various details of their
mecthods of manufacturing this part of the lamp, and the difference
in the quality and behaviour of Gifterent makes of lamps is trace-
able chiefly to the different methods of preparing the filament
and handling it throughout the several stages of its manufatture.

The process of teeating the filament in order to make the
surface coating, which 1 have mentioned, is one of the most
beautiful and interesting phenomena in the art of electric lighting.
The carbonized thread, already shaped like the filament, is
inserted in a bottle from which the air is then exbausted. The
bottle, by means of valves and pipes, is then placed in connection
with another bottle containing one of the many forms of hydro-
carbon liquid, such as gasoline, and the vacuum above the liquid
causes it to evaporate rapidly and fill the treating bottie with
hydro-carbon gas or vapor. The clectric current is naw sent
through the: filament, causing it 10 become incandescent, as it
does when in the finished lamp. This vapor, coming in contact
with the white bot filament, is chemically decomposed or broken
up into its constituent elements, and a pure carbon, simllar in
nature to graphite, is deposited on the surface of the filament
base, which is also almost pure carbon but of less dense structure
and resembling wood charcoal. This operation of artificial
growth or cenlargement of the filament continues until it has
attained the propes clectrical resistance, when the current s cut
off and the filament is removed from the bottle. The filaments
nced to be designed of such size and length that when the treated
coating has attained the proper thickness, the resistance of the
filament will be from 30 to 30 per cent. of the resistance before
treating, the per centage varying with different classes of lamps.
The time required to make this deposit varies in different cases
from a few scconds to half a miaute, and longerin some special
cases. The resistance of the filament, when in the treating
bottle, falls very rapidly since the deposited carbon has about
onc-sixth to one-tenth the specific resistance of the base carbon.

The most beautiful phenomenon in connection, with treating
the filament is that of rendering it perfectly uniform in resisi-
ance and brilliancy throughout its length, provided the treat-
mem is continued a sufficient tength of time.  This action will be
best understood by reference to o diagram and a little supple-
mentary cxplanation.

Very strange to say, this process of treating the filament, so
essentinl 10 the highest quality of lamp, was invented and
patented before Edison bad produced his first successful carbon
filameut lamp.

The patentees, Sawyer and Man, although four years ahbead
of Edison in the production of a carbon bumner lamp, would
probably never have had any commercial use for their process
of treating, and probably would never have appreciated its
immease importance and value, had there not been invented a
commercially successful high resistance carbon lamp to which
the process was more perfectly adapted. Had Edison applicd
this treating process to his perfected bamboo filament, for which
he would huave been abliged to pay royalty to Sawyer and Man,
he would have produced a lamp twenty years ago that on test by
the most severe of modern methods, weuld have compared very
favourably in all respects with the best lamp made to-day.

Edison knew that his competitors could not make a successful
lamp without infringing on his own patents, and he did not pro-
posc to be indcbted to any other individual in the manufacture of
a successful commercial incandescent lamp which he considered
his oxn, and his greatest inveation.  He therefore set at work *
to discover some other mecans of accomplishing the same result
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He concocted a fluid in which he dipped his bawboo filamems
prior 1o carbonizing, and by this means did effect a great im-
prevement in the material, but the process was by no means
equal to the treating process. Edison, with characteristic
shrewdness, kept liis process of preparing the flament a secret,
und to make doubly sure that those engaged in manufacturing
the lamps would not become acquainted with the fitament process,
had this work done under his personal supervision at u small
shop several miles away from the lamp works. For about twelve
years the Edison Company used this dipping process of prepar-
ing their filaments in place of the hydro-carbon reating process.
Many of you are no doubt familiar with the old Edison lamp
with glossy black filament, which would start at 16 c. p. with an
efficiency of 3.1 waits per candle, and in less than 100 hours
would be dewn to 12 c. p. with an efficiency of four or wmore
walts per candle, and the decline in candle power and efficiency
continued until, at the end of three or four hundred hours, the
candie power was perhaps ten and the power consumption five or
more watly per candle. Do you wonder, then, that these lamps
after this gave very long life? And yet, you will run acrossa
man now and then, even to-day, who will declare that the lamps
made to-day cannot compare with the good old Edison lamps of
ten years ago.

When the treating patent expired the Edison Company hasten-
ed to abolish the old Edison dipging provess, and for the last
eight years they have been treating all their filaments with the
exception of those used in their 200 to 250 volt lamps, which are
not treated, because it is impracticable to make treated filaments
of sufficiently high resistance and of sufficient mechanical strength
and sufficiently small surface to be used at such high voltaye,
and give as low as sixteen candle power.

1 may add, however, that the treating process is not so neces-
sary with the cellulose squirted filament as it was with the
bamboo, since the former is much more homogencous and uni-
form in section and surface than was the bamboo.

The lamp with untreated filament will decline in candle power
much more rapidly than the treated filament designed for the
same candle power, voltage and cfficiency. For candle power,
maintenance and useful life, the 200 v., 16 ¢ p. 3 watt lamp with
unireated filament stands about midway belween the 110 v., 16
. P.» 3 1-2 and 3.7 watt treated filament lamps.

I have now considered the changes that bave been made
during the last twenty years in the bulb, the vacuum, and the
filament. There remain the three important clements, the
leading in wires for carrying the current to the filament, the
joints between those wires and the filaments, apparently insig-
nificant but very important, and the base of the lamp for
attaching it to the circuit.

For leading in wires platinum is used now, the same as it was
by Edison, but the quantity used per lamp has been greatly
reduced. There have been various attenipts 10 substitute other
cheaper metals for the expensive platinum, but none have proved
commercially successtul.

For joints Edison used a copper wire which was welded to the
platinum at one end, and at the other flattened and bent about
the carbon filanient and finally copper plated. This was very
elfective and was used for many years, but the use of copper at
the joint is somewhat detrimental to the Guality of the lamp. At
prescat the principal companies use a carbon paste for attaching
the filament directly to the platinum wire. This is not only
betier, but cheaper than Edison’s method.

The base used by Edison is used to-day with but very slight
and unimportant modifications. There have been 1wo dozen or
more distinct types of base designed by different lamp companics
that have started up during the last twenty years, and I have
always admired the practical genuis of Edison whn, in this, as in
many otherways, hit uponjust that form, that after tweaty ycars of
experimenting on the parnt of rivals, has survived nearly all other
forms of bases and is to-day not only the best but also the
simplest and cheapest to manufacture, ’

Having considered the most imporzant movements that have
been made in the incandescent lamp during the list twemy
years, I will now treat very briefly of the present method of
lamp munufacture.  As most of you have probably visited our
lamp works, you arc already familiar with the main mechanical
processes, and 1 will not need to dwell upon these.

The flament is made feom cotton in its original state.  This is
first thoroughly cleansed and then digested with chemical
ragents uatil it is reduced to a gelatinous state resembling glue.
After standing some length of time it is put inlo a mechanical
mixer and thoroughly churned, then strained and exhausted to

remove all air bubbles. 1t is then introduced imo a special
botrle comaining a very small circular aperture or die in its
lower neck, and by meaas of compressed air on top of the mass
it is squirted through the die into alcohol, which causes it to
coagulate into a white thread, which afice being washed is
wound onto a drum and allowed to dry, whea it very much
resembles horse hair.  This is gauged and sorted, wound unto
suitable forms to give it the filament shape, and then subjected
to the baking process. The filaments are placed in graphite
crucibles, surrounded by graphite or other material to exclude
the air, and then gradually raised in a furnace to a very high
temperature, sufficiently high to melt iron but not platinum, and
so held for several bours until all the volatile matter is removed
from the filamemt in the shape of gases, When removed from
the furnace, the filaments are almost pure carbon and very
smooth aud glossy.  They are now ready for the next process,
treating, which has been described.

EFFECT OF SCALE IN BOILERS.

Tne commonly accepted idea is that the efficiency of a steam
boiler is seriously affected by an accumulation of scale.  Perhaps
the miost often quoted estimate is that the presence of 1416 in. of
scale causes a loss of 13 per cent. of the fuel burned, X in. 38 per
cent., and ¥ io. 60 per cent.  Recently, says the Street Railway
Review, we have seen published statemeants tending to show that
the loss of efficiency due to scale has been gieatly over-estimated,

Prof. R. C. Carpenter, of Cornell University, writing in the
American Electrician, says that so fir as he is able to determine
by tests a lime scale, even of great thickness, has no appreciable
cffect on the efficiency of a boiler. A test which he conducted
when the boiler was thickly covered with lime scale showed prac-
tically as yrood results as when it was perfectly clean. The ex-
planation is that the heating capacity is affected priacipally by the
rapidity with which the heated gases will surrender heat, as the
water and metal have capacities for absorbing heat more than a
hundred times faster than the air will surcender heat.  Any deposit
which curtails slightly the capacity of absorbing, heat on the water
side his very little effect cither on total capacity or efficiency.
A thin film of grease, however, being impermeable to water, keeps
the latter from the metal and generally produces disastrous results,

Mr, Walter M. McFarland, formerly an enginecer officer in the
United States Navy, in the course of a lectute at Sibley College,
Cornell University, stated his experience had been that a consider-
able thickness of clean uniform scale made apparently little differ-
ence in the cfficiency of the boiler. On the U. S. S. Vandalia
there were two boilers used for distilling water, and the water
evaporated per pound of coial was no more when the boilers were
clean than after three months when the scale was neardy i o,
thick.

On the other hand, there are recent tests showing that scale
does reduce the efticiency. In May and June, 1898, Prof. L. P,
Breckenridge, of the University of llinois, made tests on a loco-
motive boiler befote und after cleaning it of scide and found that
the loss due to the scale was 9.535 per cent.  The average thick-
ness of this scale was 3-64 in. ; analyses of saunples taken from
differcat points in the boiler showed from 20 to 67 per cent. calcium
carbonate and from 4 to 40 per cent. calcium suiphate.

Also, copics of reporls of tests sent us by the Union Boiler
Tube Cleaner Co., of Pittabury, show that there is a marked in-
crease in the efficiency of the boilers after the scale has been re-
moved. In one cise the gain was 16.3 per cent. and in another
24.8 per cent. ; the thickness of the scale was aot stated.

FREE SCHOLARSHIPS.

The trustees of the American School of Correspondence, 136
Tremont street, Boston, Mass., have decided to depart from cus-
tom in their policy of promotion. Believing that a personal ex-
position of the advantages of a school is often better than, or
at least, a great help to printers’ ink, they have announced their
willingness to grant a limited number of free scholarahips 1o men
in various large establishments and parts of the country. We
are not advised of the cxact conditions, but anyone who thinks
he would like to have one is invited to correspond with them,
giving his occupation, and his application will reccive consider-
ation by the trustces.  The school calls attention to its coures in
mcchanical and clectrical ergineering (including a complete
coursc in mechanical drawing), the former including sicam, loco-
motive and marine engincering.  Ax its work is confined to these
branchcs, they point out the probability of better work being
done than would be likely where many other branches are taught.
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BY THE WAY.

Tur manager of a gas company in one of the leading
cities of Canada is having built a new residence in a
choice residential district where clectricity is almost
universally used for house lighting. He complains of
having been pestered by electric wicing fi. ms desirous
of securing the contract for wiriag his new house. The
idea had not occurred to these enterprising contractors
that it would never do for the manager of a gas com-
pany to light his house by eclectricity, When so in-
formed they gave the gus manager a Jcok expressive of
their deepest sympathy with a man who was prevented
by circumstances from adopting up-to-date methods.

X x X

In the past great difficulty has been experienced in
wiring, for electric light, without damage, residences
which are decorated. Wiring men have been obliged to
abandon the idea of getting to outlets and switches
located on brick walls without channelling. The firm
of Strickland & Company recently contracted to wire a
large residence in Toronto for some two hundred lights,
and in many cases switches and wires had to be located
on solid brick wall. They devised a means of over-
coming the difficulty and carried out the work success-
fully. They have baptized the tool used in the work a
“persuader,” and it is certainly a useful article.

+ + o+

AT the recent meeting of the British Association
some very interesting experiments were performed in
firing cartridges by means of electric waves, sent out
from an apparatus arranged for wireless telegraphy.
In this case it was an apparatus similar to Signor
Marconi's that was used, and it was intended to have
fired the cartridges trom a balloon that was sent up
from the Lister Park, where the members of the
British Association were being cntertained, but the
balloon got away so quickly that communication was
‘lost with it betore the experiments could be carried out,
and to satisty the scientists the gentlemen in charge of
the apparatus fired the charges by imitating the wave
that would have arrived from the balloon if the com-
munication had been maintained. The arrangement
consisted of the usual coberer which is necessary for
inductive wireless experiments, and a wave was sent to
it through the wooden wall of the hut in which the
apparatus was placed, by means of the spark of an
ordinary irictional electrical gas lighter. The action of
the wave on the coherer caused an electric relay to
operate and to connect a battery of accumulators with
the wires leading to the fuse, which exploded im-
mediately the current passed. In the opinion of a
writer in the Colliery Guardian there are possibilities in
this thut may be useful in mining.

X X X

AT the recent convention of municipal electricians,
held in Pittsburg, a humorous communication was
read from Mr. L. J. Morgan, formerly city electrician
of Kansas City, in which he explained that the office of
city electrician in that city had been abolished.
Referting to some of the conditions under which the
city clectrician labors, Mr. Morgan said that ** his
employers consisted chiefly of the mayor and a city
council, or probably the city council and a mayor.
Characteristic curves of thie mayor may be more or less
casily plotted, but no one can foretell the vagaries of
the city council. Thz ethics of the profession,” he
continued, **demand that dignity should be omnipresent,

but dignity and aldermen are strangers. In vain you
attempt to discuss with an alderman plans which you
have for bettering the electrical condition of the city, or
money that ybu have saved by the elimination of
electrolytic electrolysis. The alderman dismisses such
a proposition with a gesture and brings you down to
carth with a jar by telling you that he has a friend
whose door-bell doesn’t work or that his electric-light
meter is working over-time. If he doesn't want a
door-bell fixed or his meter shunted, he probably wants
a city telephone placed in his hall or a city arc Jamp in
his parlor, or pérhaps he only wants his gasofine stove
repaired. When the influential member introduces you
to his brother-in-law and confides to you that he is to
be your chief or sole assistant, that he is a first-class
kalsominer and in a few days will learn to be a good
electrician, you must cheerfully accept this as an axiom-
atic proposition. Never show the slightest anooy-
ance ; if you don't like him take him out and connect
him up with the alternacing-current primaries. This is
not crime, but philanthropy. Endorse unreservedly
any and every proposition advanced by any member at
any time or at any place. It is also wise to express an
eagerness to personally assault any person, not a
councilman, who has the slightest views opposed to
those of the aforesaid member.”

ELECTRICAL EQUIPMENT OF THE CHAMBLY
PLANT.

The initial installation at the works of the Chambly
Manufacturing Company, at Chambly, from which
point current is transmitted to the city of Montreal, 17
miles distant, consisted of four two-phase generators ot
2,000 k.w. capacity each, wound to generate current
at 12,000 volts. The plant was so designed, however,
as to provide for the installation of eight machines ot
the ahove capacity. The demand for power has been
such that the Chambly Company have found it neces-
sary to install the additional equipment originally pro-
vided for, and we are informed by the Canadian
General Electric Company that they have securéd
the contract for four generators of 2,000 k.w. each to
complete the installation. These .will be wound for
2,200 volts, and by means of transformers the current
will be stepped up to 12,000 volts for distribition over
the circuits.

ELECTRICITY ON GERMAN FARMS.

Under date of August 23, 1900, Consul Hughes, of
Cobourg, says: *‘‘In this and neighboring parts of
Germany, considerable attention is being paid to elec-
trical appliances that can be used on the farm. Near
Ochsenfurt, in Bavaria, a company composed of land-
owners and small farmers has been organized for the
establishment of an electrical system for use on their
farms and villages. The current is to be generated by
steam and water and to be distributed from a central
station to the places at which it is wanted. Sub-sta-
tions are to be established at given points, with the
necessary apparatus for connecting with the farm or
other machinery, and also for lighting purposes in the
houses, offices, roads and village streets.”

The negotiations with Boyd & Company to operate the electric
light plant at Huntingdon, Que., by water power have been
declared off.  The plant will be run by steam until next spring,
when steps will be taken by the town to acquire a water power. ,
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

FOURTEENTH DINNER OF TORQNTO NO. 1.

A jolly party assembled in tne large dining rodm of the Walker
House, Toronto, on Thanksgiving eve, to partike of the fourteenth
annual dinner tendered by Toronto No. 1, C.A.S.E. The attend-
ance numbered about one hundred and fifiy. With one large
table at the head of the room and ten smaller tables, prettily
decorated with plants and flowers, a splendid effect was produced.
Seated at and near the head table were ex-Mayor Shaw, Messrs.
James Huggett, president Toronto No. 1; G. C. Mooring, ex-
ecutive president; R. C. Penigrew, Hamilton, past executive
president; Chas. Moseley,executive vice-president; A. M. Wickens,
exccutive secretary; G. F. Haworth, of Sadler & Haworth; J. J.
Main, Canadian Heine Boiler Company; G. R. Baker, Westman &
Baker ; W. C. Powers, traveller Vacuum Oil Company 3 G, W,
Grant, Hamilton-Grant Oil Company ; J. M. Siuclair, Eureka
Mineral \Vool Company; E. J. Philip, The Steam Specialty Com-
pavy ; A. E, Edkins, ). W. Marr, W, P. Sutton, O. P. St. john,
W. J. Webb, Ho E. Tercy, George Thompson, James Baanon,
W. C. Blackgrove, Wilson Phillips, and others.

The menu was tempting and served in good style.  Their ap-
petites appeased, attention turned to the toast list.  As presiding
officer, Mr. James Huggett welcomed the guests to the four-
teenth annual banquet.  In his remarks he pointed sut that the
sugineers were banded together to raise the standard of the pro-
fession.  This was the sole object of the Association. The sec-
retary, Mr. Marr, read a letter of regret from Cily Engineer C.
H. Rust.  **The Queen’ being honored, the president asked the
guests to rise and drink the health of **Canada, Our Home,” to
which ex-Mayor Shaw responded in a truly patriotic speech. It
was not only the material prosperity of Canada that we should
be proud of, but fame had come to our country through the
gallantry of the Canadian soldiers in South Africa.  He concluded
with the remark that our destiny must be with the Motherland.

Mr. A. M. Wickens responded to **Toronto, Our City."” To-
ronto, he said, was 1he center of the ecducational institutions of
Canada. Perhaps it was not generally known that we have the
only free technical school in the world. He, us one who had
always taken a deep interest in technical education, hoped that
it would soon be possible to furnish the scholars with free books
as well as free tuition, and that the Toronto school would be the
forerunner of many technical schools throughout Ontario.

_ The names of Messre. G. R. Baker and J. J. Main were coupled
with the toast of **The Manufacturers.” Mr. Baker said that
when we look back we must admit that the manufacturing indus-
tries had improved within the last four years. He was not one
who believed that the introduction of new machines and ideas
would decrease the demand for labor.  When he started in busi-
ness they had no planing machine, but used the hammer and
chiscl. He said 1hat as good mechanics could be found in Cana-
da as anywhere in the world. In calling upon Mr. Main, the
president referred to him as one always ready and aaxious to
help the engineers.  Upon rising Mr. Main was heartily applaud-
ed. He said that it had Leen his privilege to be present at cleven
of the fourteen banquets which had been held by Toronto M 1.
It was also his good fortune never to have had bad times. lis
trouble had been more work than he counld possibly turn out.
Recently he had received enquiries for machinery from all parts
of the Dominion. Boiler-making, he said, had undergonc
wonderful changes. A few years ago, when the riveting machine
was introduced into the boiler shop, the boiler makers threatened
to strike; later pneumatic machinery was introduced, but still there
was plenty of work for the men. In his opinion no capable boile.-
maker need be out of employment.  Mr. Main in closing acceded
to a request fora story, the telling of which was roundly applauded.

‘“ Educational Interests ™ was acknowledged by Mr. E. J.
Philip and Mr. A. M. Wickens. The C.A.S.E., Mr. Philip said,
had done more to educate its members than any other society.
It was the inteation of Toronto No. 1 to hnld open meetings
during the coming winter, at which instructive papers would be
read. Mr. Philip referred to the fact that the stationary engi-
neers were in a large measure responsible for the establishment of
the technical school. While a course in the technical school was
to be commended, another source of education which gave good
results was the correspondenceschools. A Canadian correspond-
ence school had been started and would be in good running order
before the end of the year, and the intention was to cater largely
to the necds of engineers. The advantages of this mecthod of
education wzs that students did not require to leave their homes
at night, and that older men, who might not be in a position to
keep up with the younger students in a class, could regulate the
course to suit their ability. Mr. Wickens, in responding, gave a
brief history of the objects of the association. There were two
associations, the Ontario Association and the Canadian Associa-
tion. The former is incorporated by the Government to grant
certificates to competent engineers, while the latter aims to edu-
cate the eagincers o that they may obtain these certificates.
During1he coming year it was proposed to take a furthier step in
educational work. Last year five different lesson papers were
issued to active members only, but at the last convention funds
were set apart to get Qut 1,000 copies per moath, for twelve

months. The object of the papers was to teach eagincers
how to handle their plant economically. The papers would take
up such subjects as water, steam, gases, combustion, tempera-
ture, cte., and would be distributed to members and other engi-
neers through the proprictors of sieam plants.  Io this way steam
users would get educated regarding the work of the association.
Mr. Wickens urged engineers to endeavor 1o improve theiselves,
pointing out that there was plenty of room in the engineering
trade at the top. .

In responding to the toast of * The Executive” Mr. Mooring
pointed out that the motto of the Association was safmy, reliabile
iy, economy, and intelligence. He said that at the last sesxion
of parliament they were promised that the lepislation asked for
would be granted next year.  Ald, Pettigrew, of Hamilton, made
a bLrief speech in reply to the same toast.  He was pleased to sa
that the association wis growing, and that the Hamilton associ-
ation, since the last executive meeting, had taken in haif a dozen
new members.  Mr. Chas. Moscley paid a lLigh tribute to Mr.
Heary Carscallen, M.P.P., of Hamilton, and Mr, Thos. Crawford,
M.P.P., Toronto, for the assistance which they had given the
engineers in their efforts to secure legislation.

Mr. O. P. St. John and Mr. A. E. Edkins responded to ** Sister
Socicties,” and Mr. James Huggett to “Toronto No. 1.” Mr
Huggett stated that open lectures would be given in Engncery’
Hall, 61 Victoria street, cvery third Wednesday in each month,
and he extended an invitation to all engincers to attend them.
The Association had a good library and was working carnestly

President Toronto No. 1, C. A S. E.

1o improve the standard of the engincering profession. * Our
Host*" and ** The Press™ being toasted, the proceedings of the
cvening ended.

An excellent programme of songs was furnished by Mesers,
Gillogly, Maguire. Anderson and Trowman.

The dinner committce consisted of Messrs. Jas. Huggert, J.
W, Marr, W. L. Quthwaite, V. J. Webb, S. Thompson, Jas.
Bannon, A. M. Wickens, H. E. Terry, John Fox, A. A. Storer,
and G. C. Mooring.

MR. JAMES HUGGETT.

M. James Huggett, president of Toronto No. 1, was born at
Chatham, Kent, England, and at the age of fourteen ycars eater-
ed the Royial Navy Dock yard at that place, remaining ihere
until hie reached the age of twenty-one, wiken he left for Canada.
He has resided in this country ever since, and has occupied
several important positions in stcam engineering. For twelve
years he was i the employ of A. S, Whitting, of Oshawa, leaving
there ten years ago to accept the position of chicf enginecer
and mechanical superintendent for the Frechold Loan & Savings
Company, whose office building at the corner of Victoria and
Adclaide streets is one of the best equipped in Canada. A short
time ago the Frechold Loan & Savings Co. was amalgamated with
the Canada Permanent & Western Canada Morigage Company.
Mr.Huggett, however, retained his position, and in addition became
mechanical engincer of the various buildings controlied by these
amalgamated interests.  Mr, Huggett has always taken an
active interest in the work of the Canadian Association of Sta-
tionary Engincers, and his clection as president of Toromo No.
1 is a well deserved konor.

The British Amesican Corporation, who are operating their mines
electrically, have placed a contract with the Canadian General Electric
Company for a 100 h.p. induction motor. This is in addition to sever-
al large motors previously installed. The C.P.R. smelter at Trail
have also purchased 2 150 k.w. .motor,
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ELEGTRIG RAILWAY DEPARTMENT.

STORAGE BATTERY--ITS USE ON SMALL ROADS.
. Ry B, B, Yax Nostxaxo,

The application of storage batteries to the generating system
of large electric roads has been described by many engineers ina
variety of ways. wo that an impression has been left upon miny
minds that it is only with these lurger systems that the battery
scheme is feasible.” Thisidea is incorrect, and 1 think that the
following deseription of the equipment and operation of the Peek-
skill Lighting and Railroid Company will bear me out in the
statement. In the description of this road we shall sce conditions
that apply in a genernl way to most amall lines,

This road was placed in operation in June, 1899, since which
time it has been running without any interruption except momen-
tary s1ops caused by the circuit breskers flying out. Beginmng
at the station of the New York Ceantral Railroad, which is at the
western edge of the town, near the Hudson river, the road pro-
ceeds in a practically straight line through the center of the town
and on to Lake Mohegan—a total distance of 43f miles. The
road is an exceplicnally hilly one, in fact the fairly level portions
are the exception, and are never more than 1,600 feet long. Be-
Kinning at the New York station terminus, the road, as far as
grades are concerned, is about as follows: Starting into town,
there iv 1,000 feet of 734 per -cent. grade—with a small portion
(say 20 feet) where it reaches ¢ per cent. For a distance of
about 3,000 fect beyond this, there is a gradual grade, varying
from 54 per cent. 10 2 per.cent., terminated by 3oo feet,.of 535.
‘)cr cent. 10 7% percent. At the top of this is a short level,
cading into a 2,000 fect : per cent. incline, followed by 1.600
feet, varying from 434 per cent. to 83 per cent., whichis in turn
followed by 2,000 feet of 33 per cent. of up-grade. There is
after this a depression, represented Uy 1,300 feet of down-grade,
vurying from 6,8 per cent. 1o nothing, which, after passing into &
short level rises 1,400 feet up-grade with a maximum of 4.6 per
cent., to another short level. Then follows anothier down-grade
of about 1,800 feet, vatying between 8 per cent. and 2 per cent.
This is followed by 1,600 feet of level—terminated by 300 feet of
8 per cent.  Afier this is 1,000 feet of level, passing into 2 short
down-grade of 6 per cent., 1,300 fect of level is after this, passing
into 2,000 feet of 734 per cent.  The final poartion to the end of
the road is about Boo fet level.

On this entire liae of single track, with four turnouts, 56-it. T-
rails are uscd throughout, these being laid in the usual manner.

There is a single-track branch 4,000 feet long extending from
the New York Ceniral station north to the State Camp Ferry.
This operates but one month of the year, at which time two cars
are in service. [

The overhiead construction of the systemn is sunple—consisung
of oo trolley throughout, with oooo fecder, extending to within 18
mile of the lake end and 1,000 feet fram the station end. The
branch has no feeder.  The 0ooo feeder is tapped at regular dis-
tances throughout its length,

The apparatus for operating the road consists of onc 60-k.w.
Edison bipolar g7g-volt, 860 r.p.m. generator, belied 1o o horis
zontal 13-in. X 12-in. Armington & Sims simple enginc, the horse-
power of which is about 100 at 375 r.p.m. Belied to this same
engine, in1andem with the dynamo, is a four pole differential
booster, which is used to render the charging and discharging of
the battery automatic.

There is another unit consisting of i Westinghouse 120 k.w.,
multipolar Gagr.p.m. grencrator, belted toa vertical t4-in. and 24 in.
x 13-1n. Westinghouse campound engine of 200 h.p. capacity. It
may be added here that this generator is rarely used, and that
only when the road i unusually heavy—such as occur on helidays
and warm Sunday aftermoons.  The same engine which operates
this gencrator is ilso belted to one of the alternawers for incan-
descent lighting. It may be wellto note that in addition to the
above engines there are three other =ngines which operate the
remaining light machines. These, of course, have nothing to do
with the railway system.  In the boiler room are three 8o h.p.
and 100 h.p. horizontal return and tubular boilers, carrying steam
at 105 pounds pressure.  During the summer months two of the
8o h.p. engines arce sufficicat to run the entire plant—though
thiee beconte necessary in winter.

The battery, which & in the simple wooden shed next the boiler
room, consists of 26 type Feg chloride accumulator cells.  Each
cell is comprised of nine plates, 10} inclies square, suspended in
glass jaes of sufficient size 1o enable the capacity to be increased
in future by the addition of more plates.  Each cell is mounted
upona woodzn tiay filled with sand, to ensure an even founda-
tion for the jar.  These trays rest in turn upon glass insulators,
supported by a wooden battery rack,  On full charge the bautery
has a maximnar rated capacity of 160 amperes for short periods.
Asa matter ¢f fact, however, it is often called upon to discharge
at a considerably higher eate than this, 230 amperes being called
for momentarily.

During the summer season three cars are run from 6 a.m. (0 12
p.m.  Two of these run through Peckskill as far s the car houvse
at the castern edie of the town.  The other car runs through the
town and on to Lake Mohegan., This gives a twelve-minute
schedule in town, and fortyscight minutes through to the lake,
In the afternoon and evening four cars are run, giving & twelve-
minute schedale in town and twenty-four minutes through 1o the
lake. On holidays, ¢tc., five cars are run, all yoing through—
thus maimaining a twelve-miaute schedule throughout the run.

’Pnpu 1e3d before the New York State Street Railway Awsociaticn, Baffals, Sep.
18, 1900

Having gained a fair idea of the nature of the system, we will:
pass to the results obtained in the station. ‘

The point of first importance is the remarkable.constancy of
the load upon the generator, and the correlated fact that the
6o k.w. machine is all that is necessary to operate the road, ex-
cept when running the five-carschedule.  Thecurvemarked No. s,
in the engraving will explain this. This shows the results of
ten-second readings, taken upon the battery and generator dur-
iny a short portion of a four-car run. The total hioe current is,
of course, the sunuiation of these two. It is seen that this total
current fluctuntes between 25 amps. and 3o amps., and that the
genceator runs along at practically full and constant wad—the
battery assuming the fluctuations above and below this. Curve
No. 2 shows the same results for a three-car run. Here the aver-
age or generator load is lower (about 75 amps.), and the line
fluctuates from o amps. to 170 amps.  The practical good. of thes
is evident. It means that a 60 k.w. machine is running insiead
of 180 k.w,, which would be required were the battery not in ser-
vice. In other words, although the load” fluctuates from almost
nothing to 180 k.w., the average is in the neighborhood of 6o
k.w., and itis this average only- which {alls upon the generator
and engine. The remarkable evepness of the load upon the
generator produced by the operation of a storage battery is
shown very niccly by the fact that we are operating our 120-k.w.
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railway machine and one of the alternators for our electric lights
from the same engine. Ordinarily this would produce a very
serious flickering in the lights, but in our case it is impossible to
detect the slightest change in the brilliancy of the lamps, al-
though the railway may be fluctuating belween its widest {imits.
1 have not had an opportunity to test the coal saving produced by
this arrangement, but 1 am confident from my observations that
it is suffictent to pay a ggood rcturn vpon the battery investment
over and above the interest and depreciation charges.

The increased cconomy of a small unit operating at a full and
constant load above that of one threc times the size, but doing
the same work under highly fluciuating conditions, is such as to
warrant this assumption.

It would be difficult to increase the simplicity of operation in
this plant. Afler the origina! adjustment, the apparatus has
worked together without the slightest difficulty. We have a
generating unit operating under clectric lighting conditions, due
to the fact that the battery removes from the systems alt sudden
overloads, and the strain thus removed from the minds of those in
chargeisinits effect almost as valuable as this latter consideration.

In other ways the battery is vatuable. A great many times it
has been necessary to shut down the small engine suddenly from
some mishap. During the cight or ten minutes necessary 10 get
the other unit into operation the battery bas carricd the entire load.

Then, too, it is ofien desirable to run a car for some special
occasion very late at pight. At such times the generator is shut
down and the battery thrown across the line.

In conclusion, I may state that the battery has given us ab-
solutely no trouble since its installation, and the daily labor for
its proper care does not average mare than onc-balf hour. In
fact, about all the work required is that of taking voltmeter and
hydrometer readings upon the individual cells once each week.

THE MONTREAL STREET RAILWAY.

THE forticth annual meeting of the Montreal Street Railway Co

was held in Montreal on November 7th. The report of the
directors of the past year's business showed a net profit of $647,-
246.64, as compired with $630,870.61 for the previous year. The
operating expenses, it was stated, showed an increase of 1.11 per
cent. as compared with last year, this increase being due to more
frequent and extended car service, increased expenditure for
snow clearing, and increased cost of fuel and general supplies,
as well as labor.
- The company’s rolling stock was increased during the year by
the addition of 56 closed motor cars, 35 open motor cars, one
stores car, 7 supply cars, and 8o trucks, while 128 motors and 83
controllers were added to the electrical equipment of the cars.
There are at present under construction in the company's shops
six extra long closed motor cars, mounted oa double trucks,
making in all 25 cars of this type which will be available for
service this winter.

The system of cast-welding rzil joints was continued and ex-
tended, the experience oblained during the past two-years-fully
justifying the expense incurred.
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TRADE NOTES.

We have received from Messrs J. E. Rhoads & Sons, of Phila-
delphia, a handsomely printed and lustrated catalogue of one
hundred pages, descriptive of their leather beliing and factory
fire-extinguishing apphances, ete.

Mr. L. Sapery, of the Syracuse Smehing Works, Montreal, who
has recemly returned from Europe, reports that he has secured
some good ordery for their celebrated babbitt metals and Colum-
bin phosphior tin in England and France, which will be filled for
the first time from the Cavadian works, This the first instance of
babbitt metal or phosphor tin being imparted from Canada.

SPARKS.

It is stated that the Electric Developmem Company, of Phila-
delphia, will open a Canadian office in Hamilton.

The Chambly Electric Company, of Montreal, have installed a
5 h.p. motor to run it 5 ton capacity elevator in the warehouse of
F. X, Benoit & Co., flour merchants, Montreal,

The Aylmer Electric & Manufacturing Compaay are installing
a new 3,000 light incandescent generator purchased from the
Canadian Genera! Electric Company, being one of their luatest
type revolving field machines.

The Chambly Electric Company, of Montreal, have received an
order from C. O. ‘Beauchemin & Fils 1o install a complete ware-
house telephone system of tea instruments in their warchouse
and seven in their printing office.  An aerial cable 3000 feet in
length wijl be used between the two establishments.

It is roported that the American Bell Telephone Company, the
Telephone, Telegraph & Cable Company of America, the West.
ern Udion Telegraph Company, and the Postal Telegraph-Cable
Company will be consolidated into one big company, to be known
as the National Telephone & Telegraph Company.

The electrical equipment of the church of Maisonaeuve, P. Q.,
has gone through many changes. Originally a few lamps were
put in, but, considering 'the advantages of electric light, the
churchwardens decided to have a complete plant installed for
lighting the entire church. Mr. Valois, manager of the Chambly
Electric Company, of Montreal, secured the contract for the
installation of a 200 light plant, which was completed in Septem-
ber last.

The Toronto Railway Company have for some time been
manufacturing controllers after a patent claimed to be owned by
the Canadian General Eleciric Company. The latter brought
suit against the railway company to restrain them from manu-
facturing the controller, and the courts gave judgment in favor
of the plaintiffs, and ordered defendants to pay all costs. The
controllers now in use on the road will be continued on payment
of damages which have beer agreed vpon.

The corporation of Lachine, Que., has owned and operated its
own electric lighting plant for seven years past. Rccently, how-
ever, it became dissatisfied with this method, and, after having
consulted with Mr. R. A. Ross, consulting clectrical engineer, de-

*cided to dispose of the plaat and accept the offer of the Lachine
Rapids Hydraulic & Land Company for the necassary supply of
current, which will be delivered at the transformer primaries.
The distribution system will be entirely. remodelled and adapted
for the use of alternating current for light aud power.

The Elestrical Construction Company, of London, Limited,
find their business expanding and growing to such an extent that
they have deemed it advisable to enlarge their premises and
equip their factory with the latest modern improvements for facil-
itating the economical and convenient handling of their machin-

ery, They have purchased lots No. 32, 34 36, 38 and o Dundas
street west, opposite the court house, 200 feet deep, on which
they are erccting a three-story factory.  This company have
recently extended their business to include fixtures, house wiring,
and general electric supply teade, together with several special-
ties of foreign maoufacture.  They will, in their new factory, be
prepared to handle light and power generators of all sizes and of
all requirements.  Their factory is being built according to the
plans of the so.termed modern machine shup, having traveling
crane covering the entire shop, and galleries on each side for the
lighter work; the main floor being used for the heavy tools and
handling of heavy work. They will be in a position to turn out
the very best high prade machinery at a minimum of cost.

' )’or scale of wages depgn
qur efficiency."
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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 ecach manufacturing plant a FREE

SCHOLARSHIP

Electrical, Mechanical,
Marine, Stationary
or Locomotive . . .

{Including a Complete Course in Mechantcal Drawing.)

The holders 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 friends, 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 Caxantan Evgcrricat. Nuws))

ANERICAN SCHOOL OF GORRESPONDENGE |

(Chartered by the Co ealih of Massachusests.)
BOSTON, MASS., U.S. A,

NS

3

AL 6.6 amp., 72-volts, 430 watts.

Terminal and Arc Voltage the same.

Power Factor—
Complete Circuit Series
Lamps with Regulator—.go.

Manhattan Regulating Reactance Coil, §

Regrulator loss constant at all loads, 200 watts,

Regulators to provide for any percentagre of circuit, from
10 to 100 per cent.

Manhattan Series A. 8. Enclosed Lamps.

Tétal loss in lamp, § watts.
Power Factor .g:t. Efficiency .99.
COncentric mechanism, but one magnet used

in lamp. No springs.

MANHATTAN GENERAL CONSTRUCTION CO., TORONTO, CAN. . rez5ie siee.
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SPARKS.,

Mtr. P. Scanlan has been appointed engineer in the new electric light
station in Eant Toronto.

Tke New Brunswick Telephone Company purpose crecting a new
telephone exchange at 5t. Tohn, N.B.

Netlich & Company, of Toronto, are installing a 2§ k.w. direct con.
nected'gencrator of the Canadian General Electric Company’s type.

Wm. Gray & Sons, carriage builders, of Chatham, Ont., ate installing
a 350 light plant supplied by the Canadian General Electtic Company.

It Is proposed to build an clectric tramway from Nanaimo, B.C., to
the Extension Mines, five miles distant. The road is estimated to cost
$150,000.

The plant of the Simpson Knitting Company, of Toronto, refetted to
in lastissue, will include a 500 light ditect current Canadian General
multipolar generator.

Warden Evans, of Lincoln county, recently headed a deputation
which asked the Provincial Governient for a charter for an electric
railway from Niagara to Port Dalhousie and Quecnston.

The shatcholders of the Hamilton, Grimsby & Beamsville electric
rilway have decided to apply to the Legistature for authority to extend
their toad to St. Catharines, Niagara and Niagara-on-the-Lake.

The Wright Taper Roller Bearing Company is a new Montreal con.
cern applying for a Dominion charter, to manufacture a patent roller
Leating for railway cars, bicycles, ete. Mr. W. H. Lautie, of Mon-
treal, 3 interested.

The Dominlon Coal Company, of Sydney, C. B., have contracted with
the Canadian General Electric Company for three generators, ditect
connected to Ideal engines manufactured by the Goldn: & McCulloch
Company, of Galt.

The Von Echa Company arc building an clectric railway between In-
gersoll and Woodstock, Ont., and have purchased their railway equip-
ment from the Canadian Gcncml Electric Company, the intention béing
to use G. E. 1,000 motots,

Geo. Smith, an clectrician  of Galt, was killed at Lindsay on
October 24th while engaged in the installation of a fite alarm systen.
Deccased had cut a guy wire, which fell across a live wire, and attempt.
cd 10 remove the guy wire with his nuked hands. Instant death
resulted.

The Westinghouse generators in the power house on the Canadian
side of Niagata Falls were set in motion a fostnight ago. Their capsa.
city is 30,000 hotse power, The belts for same were supplied by Sad-
ler & I{aworth, of Montreal and Toronto, and include several 44 inches
and 24 inches wide, and a number of smaller sizes, cach about 100 feet
long.

The surveys and plans for the propesed electric railway from Niagara
Falls to Fort Erie on the Canadian side have been completed, and pre.
parations are being made to proceed with construction this winfer.
The road will be constructed along the water’s edge, will be 20 miles
long and built for fast service. Mr. C. H. Mitchell, Nisgara Falls,
Qat., is engineer.

The Depattment of Justiceat Ottawa are installing a lighting plant
in the &, Vincent de Paul penitentiary, The electrical equipmient will
be snpphcd by the Canadian General Electric Company and will con-
sist.of one 30 k.w, and one 75 k.w. direct current direct connected
gencrators and a three pancl switch-board. The power equipment will
be one 50 h.p. high speed simple engine, one 120 h.p. high speed tan-
dem: compound engine, and two 75 h.p. boilers, supplied by the
Waterous Engine Company, of Brantford.

At the last meeting of the Stamford Township Council Mr. Joseph
Battle, of Thorold, asked that the Niagata, St. Catcarines & Toronto
Railway Company be granted the privilege of building a spur line, from
a point near the maic line and the Stamford-Thorold township line to
the Thorold stone quarry.  The line will be about two miles in length,
and will cost about $9,000. The purpose of the z0ad is to carry- stone
from the quarsies 6 the main line of the Niagara, St. Catharines &
Toronto Railway. Itis proposed to be aperated by electric locomotives.

An interesting application of electricity for industrial purposes is
found in the opetation of the plant of the Ottawa Carbide Company at
Ottawa. The clectrical apparatus was manufactured and installed by
the Canadian General Electric Company. A description of the plant
would, no doubt, prove interesting to our readers, but this is impossible
at present owing tu the refusal of the company to allow outsiders to in-,
spect the wotks.  The reason given is that the machinery is said to em-
body several valuable improvements which have not yet been patented,
and new prccesses in connection with the manufacture of carbide that
are known only to the principals of the company. The works are es-
timated to have cost half a million dollats, Mr. Frank Creelman,
C.E., is the consulting engineer.
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SIEMENS & HALSKE ELECTRIC CO. OF AMERICA

To Officers and Managers of Central Stations :

The Duncan Integrating Wattmeters manufactured by the Siemers & Halske
Electric Company of America aré constructed after my design and under my personal

The great facilities of this Company have enabled me to complese many improve-
ments heretofore contemplated but never until to-day accomplished.

MUNDERLOH & GO.

Write for Catalogue and Discounts. _
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MONTREAL
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SPARKS.
James Donaldson, of Goderich, has made a proposstion to the
council of Thessalon, Oant., to establish an clecusic plant for
street and commercunt bghuog.

The Parry Sound Electne Light Company has fixed the value
of its plaw, which the town may purchase, at $20,000. A byelaw
authorizing the taking over of the plant will likely be submitted
1o the ratepayers.

The West Kootenay Power & Light Cowpany, of Rossiand,
B, C., have secured the contract to surease the power for the
Trail smelter by putting in three Wagner transformess of 2
total capacity of 00 h. p.

The steamship Cowrie recently annved at London from Koetel,
Borneo, a distance of g,250 miles. The trip was made without
coal, hiquid fued being used.  Twenty-two tons of oil were con-
sutned daily on the voyage.,

The Globe Furniture Company, of Walkerion, Ont., are
installing 2 new 20 b, po Ideal engine, manufactured by the
Goldie N Mot ulloch Company, of Gall, and a new dynamo manu.
actured by the Detroit Motore Capany.,

Messrs. John Parker and Ho E. McRee have been appointed
arbitrators by the tonn of Sturyizeon Falls, Ont., and the Sturgeon
Falls Electrie Light Company 10 duetermine upon the price at
which the clectric light plant should be taken over by the
corporiution.

We are told that in some unaccountable manner he received o
death shock from the live wire.

By an error in the notorial deed, some doubts arose as to the
time when the contract for street lighting i Momtreal expires.
The matter was referred to the "ty attorneys, who hive decided
that the conteact between the city aud the Royal Electric Com-
pauy will expire on December 31, 1903,

The city engineer of Hull, Que., has been authorized to put up
imunediately 50 are lights for street lighting. The Ottawa
Electric Company will supply the current at $33.53 per Kilo-watt,
The Adams-Bagnall Company will furpish the famps, Garrioch
& Company, of Ottawa, the wire, and R. E. T. Pringle, of Mon-
treal, the insuliators.

ELEGTRICAL REPAIRS .

.

Inthe Lorge and uell cquipped factories where the manufacture of electrical
appauratus 18 curied out under the piece work system, they find that sepmir work or
apparatus sent in to e ragaired or rewound intesferes \si\‘x whis system, and in tany
cascs they’ weuld prefer not 10 do thic hind of work, as it is almost_impansible to do
it with dispatch and at a scasonable price.  Knowing the above to be a fact,

MESSRS. FRED. THOMSON & €0.

774 Cralg Stri ", MONTREAL, P.Q.

have armanzed their workd for repair wark only  They Leep armatures of neazty all
makes of Jdynamos 1n stock, which they loan while rejnirs are being made. “Their
factory is 20 arranged that they can run sight and day, and work can be finished in

the sbortest poasible tine, Telephone Main 3149.

8 Sam Lunyg, a Chinaman, wis clectrocuted at Peterborough.
He went down i s cellir 1o reparr some water pipes, and in so
doing lowesed aun incandescent lamp thirough 2 hole in the floor.

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.

HE Most perfect Fuel Economizer and Smoke
Consumer i the World.  Endonved by the
best master mechanies, engincers and coal

SoRapan

The Smoke Nuisance and Big Fuel Bills
THE JUBILEE GRATE BAR CO. TORONTO, ONT.

CAN BE GOT RID OF BY USING 4 R guamatee 0 consume 937, of smoke and a
Sc:\lh. Neuwfoundland, and & number of the
States of the Union,
FOOT OF WEST MARKET STREET

i saving of from 10 0 30, in fuck. Canbeuscdon
'B ” UM For funther particulams applv to . . .
WATCH THIS SPACE NEXT MONTH
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SPARKS.

The Babeock & Wilcox Company, of Mon-.
treal, have just shipped a 500 horse power
boiler to the British Columbia Elecuric  Rail-
way Cowpany, of Vancouver, B.C.

A 75 kave direct connected  generator, of
the Conadian General Electric Company’s
make, is being installed by the City Dairy Co.
in their new building on Spadina Crescent,
Toronto,

The Savgeen Electric Light Company are
about to light the towns of Southampton and
Port Elgin clectrically, and for that purpose
have purchased a 2,000 light standard single
phase alternator from the Canadian General
Electric Company.

A special transformer of 200 k.w., capacity
is now being built by the Canadian General
Electric Company for the Hamilton Llectric
Light & Cataract PPower Company. It will be
used for coventing the current from 22,000
volis two ph:xs‘c to 2,300 volts three phase.

Messrs. Dunsmuir & Company, of Van.
couver, B.C., lhave placed a large contract
for clectrical apparatus with the Canadian
General  Electric Company.  The  British
Columlua Railways Campany, of the same
city, have purchased a 500 k.w. alternating
current gencrator, with switch-boauds, from
the Canadian General Electiic Company.

The Montzeal Water & Power Company
atc about to replace the steam pumping plant
in Westmount with an clectric pump, which
wilt pump the water fiom the catch basin in
Wesunount to the seservoit at Cole des
Nciges.  This change has been made parntly

for the purpose of emoving complaints by the
tesidents of Westmount of the smoke and
noise occasioned by the operation of the steam
plant,  Itis also the inteation of the city to
put inan electric pumping plani.

The corporation of Mogrishurg, Ont., is
developing a water power there. The cone
tract for water wheels and steel werk has been
awarded to the W, Haumlion Manufactuning
Company, of Peterbaro, and that for electnenl
apparatus 1o the Canadian Geneaal Electric
Company, Totonto.  The latter contsact in-
cludes a 200 k.w. revolvang ficld, three phase
genérator, with switcheboard, wite and all
necessary equipment.  Mio RO HL 1T, of
‘Toronto, secured the contract for the hydraulic
development.

A system of steeet lighting different from
anything 1n usc in this country, is employed in
Flint, Mich. From an illustration sent us by
My, Davidson, of Messts, Ness, McLaren &
Bate, Montseal, we notice that arches ate con-
stiucted across the principal business streets.
On each arch thete are fifty lights of 30 e,
vach, These are regulaied so that if required
only ten of the lights may be turned on.
This is said 1o be the only city in Michigan
that s hightes! 1 this manner. The city of
Columbus, Ohio, has a similar method, we
understand.

FOR SALE

CElectric plant doing a goad paying budiness, will
Rivetine for part of paymient. A g-cd pporiunity
for working man with unall mean<to get into a good
pay ngbuuness.  For pasticularc apply box gs, **Evic.
Tricar Naws" office,

THE

Toceive prompt atlentiaa,
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Crocker Improved Turbine

in Hovlzonta'l Setting, with Quarter Turn Elbow.

Notico how complete and compact this arrasgement ik and how casily it
may bo installed. Can you uvse ansthing of this kind? Your izqoiries will

Powsrs examined and Reperts made.
Estimates submitted for Complete Equipments.

The JENCKES MACHINE CO.,

e Lansdowne St., Sherbrooks, Que.

Where the nature of
the location will per-
mit its use this type
has many advantages.
It is very suitable for
direct connection to
dynamos, and many
are in operation in
this class of service.

The New System
OF EDUCATION
Electrical
Engineering

Mechanfeal,Stenm Clvll
and Mtalug Engtucering:
Architecture, lirawing.
surveyings (.‘hrmlnxr{:
& Shorthang : Book -kKeeping
kB ana English finmnches
¥ TAUCHT BY MAIL,
- . Over 30 Courses.
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and salariea, Send for free circulars, stating
llh« subject in which you ate interested.

TUE INIRUNATIONAL CORRESVONUEMLE SCHOOLS,
ftox 1004, Nerantun, §'a,

Please mention  this when  corree

paper

sponding with advertisers,
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TURBINES

OPzRATING DYNAMOS
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That there are more Victor
Turbines in supplying

power for electric generators

use

“T=

than any other, is duc to the

LT CTETL LT

=T

many points  of superiority

possessed by this Turbine.

;

e

FEATURES womn Rixeuptais

High Speed. Close Kegulation,
Great Capacity, High Efficiens
ey, Perfect Cylinder  Gate,
Steady Motion.
RECENT PLANTS INSTALLED:
Lachine Rapids  Hydrmulic & Land
Co., Montreal, Que., 12,000 hp.s
Chambly Manufacturingg Co., Mon-
treal, Que., 20000 hp; West
Koateany Power & Light Co., Rowe
land, B.C.. 3.000 h.p.: Dolgeville
Eleatric Light & Power Co., Dalge-
ville, N.V.: Honk Falls Pawer Co.,
Ellenville. N.Y.: Hudson River
Power Transmission Co., Mcchan-
icsville, N. Y. Quebee  Railway,
Light & Power Co., Qucbee, j.000
hagn: The Ouawa Electric Co.,

Qttawa, Ont., 3.000 lip.
CORRESTONDENCE S0LICITED
THE ——=———un

Stilwell-Bierce &
Smith-Vaile Co.

78 Lehman Street,
DAYTON, OHIO, U.S. A.
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SPARKS,
It ix praposed o make unprovements to the street railway
system at Sherbrooke, Que.
The Niagara, St. Catharines & Toronto Railway Company
have made 2 survey of the proposed road 1o Beamsville,

shut off nid down on a picce of belting and fell asleep.  The
power was turned on by one of the mechanies at work in the
shop and the body was carried to a tly wheell where ft was
badly crushed.

The Montreal Street Railway Company have introduced an

Jobn O'Danchuc, of Ottawa, Out . who swas pursuing it course
in electrical emgincening at the General Electric Company s
Schoectady, N. Y., wias instantly killed in the
He wis emgngred in testing o

works at
testingg department kst month.
400 h p. generator, and during a4 penod

that the power wits  given satisfaction.

1000 abion 1 street raadway
their tradk on St James strear.
are lirmly bolted, are used.
and various countries in the topics and is understood to have

budding 1 the recoustruction of
Steel ues, to which the ruls
The system has been tried in India

The Paris Electae Light Company are in-
stalling a 1,000 light alictnator of the Cana.
dian General Electrse Company’s make.

The Canadian Genetal Llectne Company
have sccured the contract for a 500 hyght plant
for the Sunderland  Electric Laght Gompany,
of Sunderland. Ont.

The 8t Hyaanthe Light and Gas Co. have
putchased from the Canadian General Electiic
Co. thtec 25 light constant cutzent sesies trans-
formcts, anid 30 series alternating enclosed asc
tawps for the strect lighting scrvice in that town.

The Reafiew Electric Light Company, of
which Mr. Ao Ao Wiight is president, have
placed anorder with theCanadian General Elec-
tric Co. for a 100 k.w. tevolving ficld, mano-
cylic alternator, to b installed liy Januasy 15t
neat,

NITED STRIES {ARBON (0.

Gleveland, Ohio, U. S. A.

Have appointed s their Canadian Agents

Fensterer & Ruie

Importers and Manufacturers’ Ayents
of specint and staple articles for Gas and
Electric Fixture trade.

63 Yonge Street,
Head Office : TORONTO, ONT.

47 Mursay Street, NBW YORK.

WRITE FOIR QUOTA TIONS,

ASK TTR

Syracuse Babbitt Metal

Best for Electric Machinery Bearings
We utilize Copper and Brass 3crap

SYRACUSE éMEI. TING WORKS
MONTREAL, P. Q.

Please mention this paper when corre-

sponding with advertisers.
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FOR PARTICULARS ADNDRESS ~—eouumms

Shows at

the Station.

A Record 10 keep on file.

A cheque on the Switchboard Attendant.

As one well-knowr: Manager put it.

**No Station Gan Afford to be Without One.”

a glance the total output of

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.

CHS, JAMES, Manazer

AGENTS WANTED

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

Winier.

Now Is the Time

To prepare for Lighting during the coming
Please examine our System and you will
be convinced of its vilue.

Rk SEND FOR CATALUGUE .8xtst

Volta Electric Storage Co.

HAMILTON, CANADA.

Limited

Scientific American, Oct. 13, 1899,

Tir Avtomonne Macazisk
has at last come to hand and i~
the most theroughly saausfactony
peaiodical which we have scen
in any lauguage on the subject.
Tt is of regular magazine size and
has s pages. The qualitvof the
articles w very lngh and the o-
lustrations areof the best. Every-
one who s atallinterestedan the
automobile wall find something in
the new maganne which will in.
teresthim, Eventhe social sdess
ar from being neglectad, asthere
is an article on the recent sloral
parade at Newport and on the
Automobile Clubof France. The
AutomolileIndex, whichoccupies
e mine pages, s exactly what
has been needad. On the whole
the MARATING v 2 MOs! Aatinface.
tory onc.

SUBSCRIBE TO

AUTONS

31 State- Street,

NEW YORK.

$300 A YEAR.

N. Y. Evening Post, Oct. 9. 1899.

The new illustrated AvToMO-
Ly Macazing (New York: Ul
S. Industrial Publishing Co.) has
A very attractiveappearance, and
is 2o varicd in contents, without
undue padding, that onc wonders
how the editor can fill his pages
hereafter.  Saitl, the Bt on page
101 shows that there isa consider-
able *foreign auvtomodile press:
and what forcigners can doin the
way of furnistiing * copy ™ 10 the
printer. Amesicans can. The so-
cicty feature of the new vehicle is
brought 1o the front with ncws
from the Newport festival—the
driver, by the way. not always
sitting on the left. There arc
compeientaveming ook reviews,
andsomc concessionsare madeto
the general reader incomicalities
of pencil and venne.  The maga-
¥*nc seems free from bias.,
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mpﬂ(]'[ﬂ “§HM30_N:' BH“[RY NADMNUFHW&’S(HOOLFI-IR"”UR£ Ifyouwantto . . . . .
o SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through
THE CANADIAN

HARDWARE AND METAL MERCHANT
MONTRRAL and TORONTO
Circulates in Every Province,

A Wecekly, Journal of advance informa.
tion and public works.

MIINIL

The recoguized medium for advertise-
mvots for ‘Tenders)

=CANADIAN CONTRACT RECOR’D
TORONTO.

The Strongest and Best open-
circult Battery in the world.
Cheapest Battery to use.

(13 fNVM

JOHN STﬂRR 'SON& GO, Linige

HALIFAX, N. 8. - An nsllFL’l‘q RELTS, BELTS.—R. Kirase.
Agcnx for Ofitario and Quebec:

JOHN FORMAN, - MONTREAL F E DIXON & CO

Belting

-

Please mention the ELECTRICAL NEWS

when corresponding with advertisers. I e a t h eP
~ ESTABLISHED ituo. ’

Cuaxrzs F, Cx.s:;},d Jaxreo (‘mmq_vm. . :
reasurer
BR ADSTREE'I‘S’ The Strongest, Heaviest, and Best Belting in the Dominion
Oftees Siiiid Sumus, Suseneon e | ASENEISEOR S FNORRIS&CO. 30 Welliogton Stres' Bast, TORONTO, ONT.
Exccutive Offices : LONDON - ENGLAND
Nos. 3¢6 and 348 Bro«dway, Nxw Yorx Cizv, U.S.A. ESTABLISHED 1775, Send for Price Lists and Discounts. *

THE BRADSTREET COMPANY :ath iafor.
mation that reflects the financial coodition and the con

SLEERLERE WESTON ELECTRIGAL INSTRUNENT "G,

,and no reasonable capense considered 100 preat, » 114-120 William Street, NEWARK, N.J., U.8.A.

2 the rt:-nh oy justify 23 claim as an aatbost
. acting & y r e Beslin: European Weston Elmnu! Instrument Co., Ritterstrasse N, 88,

itaffaies and meraantile
cxedit, 1t offices and coaectinns have been steadily London: Elliott Bros., No. 103 St. Martia's Lane.
e

cxtenldcd and xt}fmﬁ;:nb:tmrlﬁntdconce{‘n’-m“ mere
G oberigtinns are based oa ibe service formished, and ESTON STANDARD PORTABLE
?nzg:;n?%wdhmmke:wsvm & VOLTMETERS. MILLIVELT
mancil, fdicary s corporat ic N , MILLIVOLTMETERS,
s b cbuiged by sddrosiog the company o VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,
OIMMETERS, PORTABLE GALVANOMETERS

ny of its ofices.  Correspradenie iavited.
THE BRALSTREET COMPANY.
Orrices1x Canava—=Halifax N.S.; Hamikoa, Ont.;
Lnodon Ont.; Mantrea', Qoe.; Ottawa, Ont.s Quebec,
ge.; St. John. N.B: Tozonto, Ont.y \a.:xxum,
C.; Victoria, B.C.; Wianipeg, Man.
THOS. C. IRVING, : _—_—
Gea. Man. Western Canada, Toroato. i Out Portalle Instruments arc tecopnized as THE STANDARD the warld over.
JOHN A. FULTON, ‘Weston Portadle Galvazo- Qur STATION AMMETERS and VOLTMETERS a1 unsurqassed in poiat
Geo. Man. Eadern Canada, Montreal. meter—{or Bridge Work. of extreme accunacy and Jowest consumption of energy-

JUST PUBLISHED .

) ' HE preparatory chapters are devoted. to a

O i \N i k D l i ‘ N concise explanation of the foundation prin-
H'ﬂ N D BOOK .~ ciples of Mathematics, 2 knowledge: of which is

1 N 37 absolutely necessary to the study of Electricity
OF

8 l Ei \M . £T complete acquaintance with these subjects, and
AND © is equipped with knowledge to enable him to

and Engincering. In the succeeding chapters
the student is led by gradual stages to a more

E, bE’OT R IO I TY pursue his researches to any further extent.

By

Price - 50 Cents
THE

William
C. H. MORTIMER PUBLISHING CO.
o Thompson oi TORONTO, Limited
170 Pages In Strong Cloth Binding TORONTO - CANADA

.ustrated
Send for Table of Contents.
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"AGENTS
L SOLE w  forthe
Milge Microphone

. The best TRANSMITTER

inthe Wurld. ’

——trag o

QUEBEC AC"NTS
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419 St. James St.,

Cor, Craig,

FIRE ALARM APPARATUS and MONTREAL
TELEGRAPH INSTRUMENTS Telephone \o 1100,

E. J. BROWN iEIectnc Repazr & Contracting Co.
ELECTRICAL | -

Switeh- Boams 0GRS @ 5o

Rewind these and all other sy stems.

72 Colborne St. - BRANTFORD | WO DRC TR GI7-619 Lagauchetiere St. -  MONTREAL.

ELEGTRIGAI. SUPPLIES

OF ALIL KIINDS

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

MUNDERLOH & GO.

61l St. Sulpice Street NMONTREAL
“Our Oak Leather is Tanned and Curried in the
“good old way and made into Belting, with the

“accumulative experienceof 43 years. “EXTRA”
“brand. '

THEJ. C.McLAREN BELTING CO.

Factory: MONTREAL. TORONTO. VANCOUVER.

Please miention the Cavapias Errersiear News when correspondingg with audvertisers.

REPAIRING } \Write for prices . . . .
Transformers, Moters and Dyuanos P N V
A Speciahy. ! ~ GEORGE E. MATTHEWS, Manager,
!

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

LONDON - CANADA

“Perfection” Type Engine Generator

Mangfaciticd 1n any size, of vollage With any standard eafiae.
Direct Ceanected for Isolated Lightiog Slow Speed,
A ané Beited . . DYNAMUS Plants a Speciaity. '*‘ High Efficlency MUTUBS
’ Swatches, Switchboards and Commutators Always in Stock.
Spare Armatures § Annatures rewound—any type.
Repairs to Any System on Short Notice.

" Officeand Factory: 90 York Street, L.ondon

ACENCIES: Winnlper, Vancouver, Hallfax
Toronto, Montreoal, KRingston.




