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. JILLUSTRATED -MACHlNH\
fll ey’ HW.PETRIE L\

TTREENIC,TANADA

CORRUGATER,

{ILLYSTRATED CATALOGUE FREE .

‘METALLIC ROOFING.CO
i MANUEAUTURERG TORONTO

§ FIRSTBROOK BROS.
i’ King St. East, - TORONTO.

Kk MANUFACTURKRS OP
' TOPPINS,
. SIDE-BLOCKS

| anp GROSE-ARMS.

WRITE FOR PARTICULARS.

A Weekly Joumnat of advance informa. § ?
tion and public works. o

The recognized mezlium for advertise-
ments for *‘Venders.’

~ CANADIAN CONTRACT RECORDS
. TORONTO. -

STEAM USERS

Deniriny the services of COMPETENT EN-
GINZERS of any class, can obtain
sober, intelligent and reliable
men, by applying to

CANADIAN ASSOCIATION

STATIONARY ENGINEERS.

A. E. EpKins, President, care Boiler Inspec-
tion & Insurance Co., ‘Toronto.

Jas. ROBERTSON, Sccretary Montreal Branch,
1420 Mignonne Street, Montreal.

'F. E. Dixon & Co.

MANUFACTURKRS OF

e T T S e o e e s

LEATHER BELTING

’ .
70 KING STREET EAST, TORONTO
Headquarters for Electric and Dynamo Belting.

We have the following Leather Belts in use in the works of the

Toronto Electric Light Co. .—

One 36 inch belt g8 feet long.
['This belt has been in constant use since August, 1885, and looks
good for another ten years yet.] Also
One 36 inch belt 100 feet long. One 38 inch belt 100 feet long.
One 36 inch belt 123 feet long, One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting,
All the above belts are DOUBLE THICKNESS and are all giving satisfaction.
The 38 inch belt is the largest belt ever made in this Province,
The following Electric Companics are also using our Belting :

‘The Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co.
The Hamilton Electric Light & Power Co.
The Niagara Falls Electric Light Co,
West Toronto Junction Electric Light Works,
‘The St. Thomas Electric Light Co.
The Barrie Electric Light Co.
The Berlin Electric and Gas Co.
The Woodstack Electric Light Coa.
The Manitoba Electric and Gas Light Co., Winnipey.
The Goderich Electric Light Co.
‘The Markham Electric Light Co.
The Oshawi Electric Light Co.
The Orangeville Electric Light Co.
The Port Arthur Electric Railway Co.

AND OTHERS.

We are the only Belt Manufacturers in this Province who can show
Belts cf QUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. We can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

We are prepared to fur:sish Belisof an{sizc. 1wo or three ply, of any
width. Every belt fully gearanteed.
Send for Discounts. Dixon's Belting Hand-Book mailed free on application.

THE BROOKS MANUFACTURING CO,, Lo,

MANUFACTURERS OF

GARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH;, ONT.

Earle’s Air and Steam Injectors

THE BEST DEVICE IN THE MARKET

For burning hard or soft coal screenings under steam boilers, for work.
ing gas producers, &c,, &c., exhausting gases from mines, ventilating
ships, buildings, & Can be applied to any boiler without disturb-
ing the present setting.  Guaranteed to do the work satisfactorily.
Can give the best of testimonials showing their cfficiency.

THE CANADIAN OILED CLOTHING CO., (1)TD).
Manufacturers of
WATERFROOF $IORSE AND WAGGON CGVERS, OILED CLOTHING, ETC.
S. R. Eanig, Esq., Belleville, Ont. Port Horx, June a3rd, 1892
Dear Siv,~We have had in use for some time, your Combined ** Air Inject.
. orand Exhauster™ and with pleasure we state that it is giving us the most com.
plete satisfaction. Regarding the saving in fucl, we we'e burning, before using
the ** Injector,™ two tont soft coal per week, at a cost of $9 00§ agcr we put the
Injector in, we bum two ton hard coal screenings per week at a cost of §2.04
making a saving of $1.00Jxr week, which speaks for itself, We have a mach
cleancr and better fire and far less trouble in keeping stexm. We consider your
invention a bocn to all parties using steam ooilers.  Wishing you every success,
neare, Yourstruly, (Signed) Tux Canavian Ouxp Croriing Co.
per S. Henderson, Manager.

BELLEVILLE, ONT.

SEND FOR ILLUSTRATED CATALOGUE AND PRICES
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Canadlan (eneral Flectric (ompany (Limited)

General Of)ices:

63 to 69 Front Street West, TORONTO, CANADA.

Factories:
PETERBOROUGH, ONT. HAMILTON, ONT,

Branches:

HALIFAX, N.S. MONTREAL, Que. WINNIPEG, MaN. VANCOQUVER, B.C.

Manufacturers and Contractors

Continwous Current Dynamos, Allernating Current Dynamos,
Generators for the Transmission of Power,
Arc Lighting Apparatus.

Electric Railway Motors and Equlpments Electric Cables and Conductors for Telephone, Telegraph and
t Electric Lighting and Power Circuits,
Electric Mining Apparatus. s Flexible "Cords and General Electrical Supplies of every de-

Electric Motors for avery possible duty. scription.

CORRESPONDENCH INVITED.
Please address all correspondence to the Company.

KAY ELECTRIC WORKS

NO. 263 JAMES ST. N. - HAMILTON, ONT.

MANL FAL T RERS «F

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS

From 1-8 H. P. to 60 H, P,

ELECTRO PLATING MACHINLS AND GENERAL ELECTRICAL
APPLIANCES.  SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

e s"me't GaPSTEI.EPHONES

. OUR SPECIALTY....

We manufacture Telephones for
Main Lines, Local Exchanges,
and Warehouses.

Send fo- catalogue, price list and testimonials,

A SAMPLE LEVTER:

BRESLAU, ONT,, May 10th, 1892,
T. W. NESS, EsQ., Montreal,
DeAR Sik,—1 am pleased to say that the Tele-
" phuae Instruments we bought from you arc
giving entire saushcuon. We have now twenty
nine of your instruménts on our line, and they
'llkixnr to work as satsfactory as the Standart

Yours truly,
ARR. S, CLEM\KR

\\’nlc us when you want anything eksclncal

Key Qotlscla, Magncto Belld,
Ncrt’lcign, Annunc{aton, °
R . Cut-outs, Bells,
. We also manufacture Horse and Trail Cars Wire, Baderles,
. axres LR Lamps. - Pus, 'y
Of (‘\'Lry descrlpuon. Shades, Dymlmoc and Mot'ora

PATTERSON & GORBIN, T W. NESS

ST. CATHARINES, ONT. st Sumre 149 Graig Street, MONTREAL.
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BOILER EXPLOSION AT STAPLES, ONT.

On Saturday, the 17th of September, a serious boiler explosion
occurred in the village of Staples, County of Essex, Ontario.
Sraples is o village of recent origin, and is a station on the
branch line of railway from Comber to Leamington. The
village contains four saw mills and dwellirgs of the workers.
1t is surrounded by hard-wood bush, and the chief employment
at the mills is cutting and bending the wood and the making of
staves for barrels.

Messrs. Force & Dickson had two steam boilers in their

were suggested, such as that the tubes were rotten, and that
scale inside caused the bottom to become red hot, but the jury
very wisely did not endorse any of thesc opinions.

An examination of the remains of the exploded boiler showed
that several portrons had gone completely out of sight, nobody
knew where.

The boiler was an ordinary tubular boiler, built in Detrout
about nine years ago, and made of charcoal hammered iron plate
fully one quarter of an inch thick. It had been twelve feet long
and four feet in diameter, and had a dome about 20 m. diameter.

SceNE or BOILER EXULOSION AT STArLES, ONT.

stave mill. They were horizontal tubular boilers, encased in
brick-work. On Saturday meming a few of the men had
reached the mill before starting time, and as it was chilly, were
ncar the boilers to warm themselves.

‘The engineer was preparing tostart one of the engines, and was
in the act of turning the fly wheel to bring the engine in proper
position for starting, when onc of the steam boilers exploded.

The explosion was a very violent one, causing the death of
seven men and the complete destruction of the mill. The
accompanying illustration gives some idea of the destruction
caused by it. .

The exploded boiler was torn into a number of pieces ind
scattered about the mill yard and into the bush beyond. The
other boiler was diiven out of its brick setting and broken in
several places.

A coroner’s inquest was held, and the jury found that the
death of the man whose body formed the subject of enquiry was
caused by the boiler explosion, and that the explosion was acci-
dental and from a cause not known to the jury. Various theories

The dome had parted from the shell, tearing the plate near to
the dome flange. The part of the shell immediately under the
dome was flattened out and lay only a few feet from the onginal
position of the boiler. The upper part of the front of the shell
had taken a flight upwards, and lay not fur fram the dome. The
other portions of the shell plates were missing.

The explanation of the cause of the explosion docs not seem
very difficult.  The dome having gone up, and the shell plates
under it being flattened out and left near the ongmal site, sug-
gest that the rupture commenced around the dome. The ap-.
pearance of the fractured plate still rivetted to the dome agrees
with this idea, as one part secems wasted and reduced in thick-
ness to about one-half that of the rest of the plate. The man-
hole plate was not among the remains, and if it were found
might give a better explanation than the one suggested,

The boiler had been covered over with brickwork, and a leak
at the dome flange could not have been seen and was probably
the cause of the corrosion now visible.

The boiler had not been inspected by anyone competent to do



t40

CANADIAN ELECTRICAD NEWS

October, 1892

such work since it was erected in Staples. The number of killed
m this case, and the distressing condition of some of the fawilics
lefi, are stiong; arguments in favour of sothe plan being devised
for the prevention of boiler explosions.

‘The jury, in their verdict, said . #\We would earnestly recom
mend that users of steam should be compelled by law to have
their boilers thoroughly tested at least once a year, and that
some law enforcing a system of examination for engincers of
stationary engines should be enacted and certificates granted to
those passing such examinations, proving themselves competent
to take charge of engines, and that a penalty be imposed upon
any person assuming the charge of an engine who had not a
certificate,”

THE ACTION OF THE FLY WHEEL.

A fiy wheel acts solely by s inertin.  While the engine is
up to its speed, the fly wheel is absorbing power.  Any sudden
and momentary tendency of the engine to increase its speed is
counteracted in great measure by the fly wheel, which if heavy
enough and of sufficient diameter, absorbs nearly all the excess,
paying it out graduatly until its normal speed-is again reached 5
thus making of what might utherwise be a running away or rac
g, only a slight gradual increasc of speed, followed by a gradual
decrease to the normal amount, if the conditions remain normal.
In the same way any sudden and momentary tendency of the
engine to slow up would be met by the fly wheel by a giving out
of momentum; so that what might be a very considerable
momentary slowing up, is changed to 2 very slight and gradual
decreise of speed, followed ({if the conditions are restored to
their normal state) by gradual return to the normal speed.  In
other words the fly wheel acts as a store house of power.  Its
inertia causes it to oppose any tendency cither to slowing up or
speeding up.  The greater the weight of ly wheel rim for a given
diameter and rotation speed, the heavier the rim for a given
diameter and rotation speed, and the fastes the rotation speed
for a given rim weight and diameter, the moie efficient it is in
keeping the rotation speed uniform ; so that where there are ex-
pected great variations of pressure or of load, or where great
regularity is intended, it is only necessary to sufficiently increase
cither the rim weight, the diameter, or the rotation speed.

It must be remembered that a fly wheel can take off only
momentary variations in pressure orin load. It only distributes
through many rotations an excess of power that would be in-
convenient if used up during a few; or stores up in tetaining the
regula rotation speed, enough power to keep the engine going
for a few turns at nearly the regular speed, in case of momentary
increase of load or decrease of pressure or of load.  1f the load
were taken off and the pressure kept up, or the load kept the
same and the pressurce doubled, the engine would 1un away and
probably wreck itself, despite the fly wheel; and vice versa,
if the load were doubled and pressure not increased, or if the
load remained the same and the pressure fell to one half, the
engine would stow down, fly whecl or no fly wheel.

SOME OF THE TROUBLES OF MANUFACTURERS OF IN-
CANDESCENT LAMPS.

\WE suppose it will be conceded that every trade has its trou-
bles and every manufacture its difficultics, and that these condi-
tions govern to no small extent the sclling price of the commodi-
tics; those who vchemently complain of the price they have to
pay for their incandescent lamps will do weil to bear in mind
this platitude. There is scarcely any manufacture that could be
instanced in which there 15 more loss from what may be termed
“spontancous” breakage. Finished lamps apparently well made
and of the best material will for no very obvious veason crack
without having been subjected to any shock or blow. Manu-
facturers of incandescent lamps always expect a reasonable
amount of loss from breakage, but when a certain limit is ex-
ceeded some special cause is pencrally suspecied to be operating,
such s carclessness in the glass-blowing department, imperfect
annealing, &c.  Lamp-bulbs may exhibit this spontancous crack-
ing as a rule m three Jocr:--1, Where the platmum  wires are
scaled th, 2. Where the “stem” carrying the wires and carbon
filaments 1s joined to the bulb proper. 3. Where the exhausting
tube 1s sealed on at the apex of the bulb. Now n addition to
the intemal stresses existing in any such class of work, the lainp
bulb when fimshed 15 subjected cxtemally to the full atmospheric

pressure, and in, perbaps, the majority of lamps in use, the bulh
is subjected to sudden heat stresses due to the instantancous
turning on of the corrent.  This combination of stresses beiny
considered, it is evident that differences in the glass used for the
bulb and “stem,” and consequent differences in the values of the
coeflicients of expansion will become of special ithportance;
although in the case of ondinary glass-work subjected to no
particular stress, such differences would be negligible.  Glass
blowers know by experience that similar grades of glass should
e used together, but they are skilful enough to be able to work
up grades of glass differing in composition far more than is per-
missible in incandescent lamps. Dr. Durand Woodman has
had his attention called to this matter by an American firm of
incandescent lamp makers, and he was able to investigate the
character of the gliuss at atime when a percentage of spontancous
breaking was abnormally high, whilst every care in making up
the lamps, in annecaling, &c., was unavailing. A oumber of
samples of glass rod and tubes used in making the bulbs were
examined chenvically.  From the results Dr. \Woodman
concluded that the high spontancous mortality was caused by
using different grades of glass inmaking thelamps.  Thelesson
to be derived from this investigation 1s obviously that it 1s desir.
able to use the same glass 1 every part of a lamp, or at least
glass of pracuically the same compositton. It has been asserted
that some glasses of different composition may have smular
coefficients of expansion, owing to the constituents compensating
each other's effect, but the determination of this characteristic -
volves problems connected with the cocfliciency of expansion,
which after all are unnecessary trouble, sinceit is a simple matter
to abtain glass of practically the same composition for all pasts
of a lamp, or for any other complex glass-work.—London £/ec-
lrical Review.

————

PLAYING CHESS BY TELEPHONE,

Last December two chess clubs, one in London and the other
in Liverpoo), played a match game of chess by telephone. The
distance between the two cities is about 200 miles. The tele-
phone company arranged to have the receivers and transmt-
ters connected with a direct wire between the two clubs, and
stationed in the club room at each end. The success was
perfect. As cach move was made on the chess board it was at
once telephoned to the other club, and the two games proceeded
without any hitch or interruption. Several hours were consumed
in the games, and when they were concluded every one was
congratulated on the success of the experiment.  Chess playmg
is a recreation which is peculiarly adapted to electricians, and
many of them are good players and members of chess clubs.
One reason why there have been so few team matches between
different clubs has been the difficulty of gathering a team which
could spare the time and expense involved in inviting another
city to play the match.  But the telephone affords a ready means
by which games and matches can be played at a compararively
simall expense, and without the members of either club leaving
their own comfortable rooms. The success of the London-
Liverpool experiment opens the way to many such experiments
here, and there is no reasop why the clubs in the cities should
not play telephonic matches not only with each other but with
clebs in adjacent cities. :

—e—

——

AN ADVERTISER WHO TALKS BY THE BCOK.

Ox Friday, an adverticer who has sent us a good many checks,
says the Northwestern Lumberman, comfortably filled up a good
arm chair, and talked considerably about advertising. * When
1 buy advertising,” he said, “1 want to feel assured that the
paper in which I have space goes to the men whom I desire to
reach, and, further, that the people to whom it goes have a
ood opinici; of it. 1 place my adverising on that basis. |
used to think that I did not receive my money’s worth unless !
could trace a certain number of sales to some particular ad,
am over that. [ meet the demand of machinery in my line, and
having done that I want to be known, and known all the tine.
I advertise, say in a dozen papers, and a man comes along and
buys a big bill of goods. Can he tell me what particular paper
dirccted him t)my work? No; not once in a hundeed times,
1 have been advertising for years so he may know where I am,
and when he wants to buy he comes to me. Make first-class
machinery, and let everybody know where the machinery can
be had, and then treat your customers white, is the way to get
business.”
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ELECTRIC HEATING.

SOME interesting and successful experments n the line of
heating by clectneity have been 1 progress at Qttawa, Ont,,
for ncarly a year past.  ‘The apparatus employed is the inven-
ton of Mr. Ahearn, general manager of the Ottawa Electnic
Street Raitway.  \We reproduce fiom the Weslern Electrician,
the following particulars and illustrations of the apparatus :

A cross-section of the electric boiler for car heating is shown
w detail in Fig. 1. 1t consists of a shell or tube 2 of oval cross-
section, within which is placed another similar bat smaller shell

116 1,

J» the two having their ends suitably joined to form a water space
between them, nozzles being provided for the circulating pipes.
The vessel thus formed has its exterior surfaces insulated with
strips of asbestos . A core, 5, also insulated with strips of
asbestos, and wound with a resistance coil £ of German silver
inserted in the inner vacant space of the shell 7, and is of such a
size as to préss the wires A against the insulation of the shell 7.
A similar resistance coil & is also wound upon the insulated
shell 2, the termunals of the coils projecting. ‘T'he vessel thus
formed is placed in a casing 6, the terminals of the coils passing
through insulators, and all the vaca~ spaces inside the casing
being filled with powdered whiting. i 1is casing is then wrapped
in sheets of asbestos and inciosed in a wooden box secured to
the under side of the car floor. Two of the boilers are used in
each car, being placed in diagonally opposite corners, each sup-
plying a set ofcirculating pipes. Theesistance coils are placerd
within the car circuit.  The nozzle in the upper side of the boiler

i

is connected with an upright supply pipe ; from this the radiat-
ing pipes C branch off, running to the other end of the car,
where they are connected with another upright pipe.  From this
last mentioned upright pipe a return pipe passes through the
floor and enters the boiler by the lower nozzle. A water
reservoir D is placed under the seat and communicates with the
flow and return pipes to keep the circulating pipes full of wazer
and to compensate for evaporation. An cxpansion tank £ is
placed at the end, away fiom the boiler, one in each set of pipes.
Thais tank being high and flat, is concealed in the end panel of
the car, and it provides for the variations in the level of the car
and the water.

The liquid heater shown in Fig. 3 was next devised. This
heater is of handsome design, with a water glass on its side show-
ing the height of the water within it.  This type is wound for all
voltages, and ha:, it is stated, been uvsed for the last three
months with most satisfactory results by patrons of the
<haudiere Electric Light Company of Ottawa, which company
uses the Westinghouse alternating system. These Leaters are

ARVRLRRR LUV RRRARNGAN
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used by barbers, druggists and for domesuc purposes. A hvery
stable keeper uses a three gallon heater, the hot water bewng
applied to clean hamness and bathe horses’ feet,  The hieater
shown in Fig. 3 requires 3% amperes at 50 volts.  Such is its
construction that when in use m baiber shops the water n it 1s

Fi., 4.

found sufficiently hot for shaving w the morning, although the
current has been off all night.

In Maich last Mr. Ahearn had constructed and put in opera.
tion in the residence of ex-Alderman Johnstone the electric
finnace shown in Fig. 5. This ou'6it has been in successfu! and
and continuous operation since being installed, and has attract-
ed much attzation.  “The large coal furnace abandoned for the
small perpendicular clectric furnace shown in Fig. 5 suggests
immense possibilities for electric heating. The heated water
passes upward into the 63 gallon tank in the corner, from which
it flows to the two upper stories of Mr. Johnstone’s residence,
supplying three bathrooms and one kitchen sink. ‘The fact that
hot water is being constantly drawn off, and col¢® water taking
its place, is a much more severe test upon the furnace than if
the water was being used for heating purposes only, as in the
latter case the water is Leing circulated always.  Mr, Ahearn

L

4

~
2

Fic. .

has applied this principle to the hot water apparatus employed
fer car heating,

Mr. Ahearn, proposes this year to equip all the cars, the car
shops and the new power house, with his new system of electric
hot water heating. He has also arranged with C. F. Sise,
president of the Bell Telephone company of Canada, to heat the
new telephone building now being erected in Ottawa.  This in-
stallation alone will require 6,000 feet of pipe. Fot this under-
taking the 50 volt alternating current will be usedl.
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS,

‘I'ne third annual Convention of the above Association was
held in Maccabees Hall, Hamilton, Ont,, on August 3oth and
Jist.

The President, Mr. A. M. Wickens, being unavoidably absent,
the Convention was formally opened Ly the Vice: President, Mr.
Mackie,

The minutes of the last Convention were read and adopted.

Moved by Dro. Hunt, scconded by Bro, Blackgrove, that Bro.

Edkins read the
PRESIDENT'S ADDRESS.

“In opening this, our third convention, my first duty will be to
congratulate you upon your fortunate selection of the ambitious
ity as your place of mecting, und to express myself as exceeding,
ly pleased to see so many of our oldest and best tried members
here as representatives. 1 also wish to thank the officers of the
Executive Council and the officers of the different Associittions
for the very cordial support they have given us during our term
of office, now extending over two years. Our Associitions are
steadily increasing in membership, i usefulness and influgnce.
The older Associations are receiving a support from the manu.
facturer and the steam user, proving conclusively that we are
working n the right direction, that our principles are such that
no man, whether cmployce or cmployer, can afford to ignote us,
that we are founded on a rock, the name of which s “Educa.
tion,” and that it we are true to the constitution, true to the
promises we made when joining the order, we wwust become a
grand influencial and uscful body, looked up to and respected
by all classes of citizens  Our Associations are spreading to the
east, to the west, to the north, and | can conflidently say the
titne 1s not far distant when we will eatent from the Atlantic to
the Pacific an unbroken cham of careful, enerjetic and bramey
men who will not be left behid, no matter how fast the In-
ventor and Engine builder may improve and change the steam
plants that may be placed ubder our charge.  We are proud of
the fact thay the members generally are developing a strong
sratemal and Lrotherly fecling, and are i reahity helping each
other over the hard sports in our journey through life.  Brothers,
always remember that a complete rope is stronger than a single
strand.  While our increase during the year has not been as
rapud as it might have been, we are pleased to report the open-
ing of one new association in Montreal (ID. D. Bro. Thos. Ryan)
and the members of montreal No. 1. Have done well in assist-
ing to organize the French Engineers of that cit:- who were
granted it charter as “St. Liaurent No. 2, of Montreal,” and the
privellege of working in their own language was also granted by
the officers of the executive. 1t is to be hoped that the good
work will not end at the one French Association, but that we
mity yet report several.,

Unity Association, No. 5, of London, which had lapsed, has
been mainly through the efiorts of Bro. Edkins, reinstituted,
and is now n a fair way to show good work and eventually be
of great assistance to the engineers of that city. I am sure all
the delegates present will join me in wishing both new Associa.
tion God speed.

‘The legislation to come before us at this session, while 1t 1s
not great in amount, is of the utmost importance, and will
include a few changes in the constitutions of the C. A, S. E., the
consideration of some kind of an accident and life insurance
scheme, the adoption of a pin, button, or badge, and the organi-
zation of some plan to assist the Association to a regular system
of educating their members.

I hope the delegates will carnestly examune everything
which comes up and let us sift out, and adopt such meas-
ures as will strengthen our order and bind us more securely
together.

Our Recording Sccretary will give you an account of the
membership and finances of the order in as far as he can, I
would ask the declegates to impress upon the minds of their
Associarion Secretary the necessity of forwarding these reports
to tlie Sccretary of the executive, siay during the month of Jjuly,
so that he may have time to make out a correct report before
the convention mcets. Let us all do our whole duty and
make this commg year a red letter year in the history of the
C.aS. E

1 again thank you for your cordial support of the executive
officers and hope vou will continue it in a greater and if possible
stronger scnce to our successors in office.

The Sccretury presented his annual report as follows :

SRCRETARV'S REPORT,

1n making out my annual report for the past year, ! regret that  cannot
present to you a full report of the financial and nuinmercial standing of the
Order For some reason thie Secretanes of some of the Associanons have
not sent in their half yearly reports with the per capita tax, ar provided for
in the constitution of this Executive It would be well in future if the differ.
cnt Sceretancs of the Association would attend 10 this maticr of detnil, as
withou: such reports, it 1s impossible for the Executive Secretary to get out
a proper stateneent to prescnt at the yeatly wecting for the infarmation of
the delegates 1 would also remind the brethren that no Assocdiation is en-
titled 10 reeeive the password for u new term unti} the said half yearly re

port hias been sent in.  The only Assoctations fram which { have received a
proper half-ycatly report are: Drantford, No. 4, and Montreal, No, 2,

I Members Cash Cash in

on Roll. | Bxpclled. |Received] Expenses. Bank.

Brantford, No. 4. 13 N.B.D.2a| $3095] $43.45 $20.15
Hamilton, No, a.I" 37

Monireal, No. 1 74 31 $234.35| $as.03 $126,92

Montreal, No, 2. 88 2 § $260.25| $119.31 $60.94

‘loronto, No. 1., 68 $246.85 | $338.78 $172.18
London, No §... 19

Brandon, No. 1., NoReport,
299 718773401 $793.57 | $380.15

Moved by Bro. Hunt, scconded by Bro. Ogle, that the P're.
sident’s address be received and placed on file.  Carried.

Moved by Bro. Hunt, seconded by Bro. Sweet, that a vote of
thanks be tendered to Bro, Wickens for his valuable work dur-
ing the past year. Carried.

Moved by Bro. Hunt, seconded by Bro. Mooring, that Biro. G
Robertson, of Montreal, assist Bro. Edkins as Sceretary of this
Exccutive. Carried.

Moved und seconded that th ~ Convention adjourn till 7:30 pan.
to-night when the meeting be open to all Engincers and the
public. Carried. e

EVENING SESSION.

The Convention opened at 7:30 p. n, with President A, M,
Wickens in the char.

A paper was read by Bro. A. E. Edkins, on “the Care of
Steam Boilers,” at the conclusion of which a long discussion took
pliace, and was most interesting.

Bro. Wickens then gave a very interesting address on “The
Stationary Engincer, and what Constitutes an Engineer.”

After considerable discussion on Bro. Wickens' paper. it was
moved and seconded, that a vote of thanks be tendered to
President Wickens and Sccretary Edkins for their valuable
papers. Carried.

Bros. Wickens and Edkins replied in svitable terms.

Ald. McAndrew, who was present, was then called on fora
few remarks, and in response made a eagolistic speech. He
spoke very highly of Hamilton No. 2, and its members. and the
srder generally as he had observed it.

SECOND DAY.
‘The Convention resumed at 10 a. m.,, President A, M.
Wickens presiding.
The Committees on “Constitution” and “Good of the Order”
reported progicess.
The Finance Committee reported as follows :

Your Commiittee have examined the books and vonuchers and found the
receipts aind expenditures for the current year to be as follows:

RECEIPIS, teiurerrntans conenns tesnns veesress $77.08
Disbursement............ teaesessansses v eees $12.50

$64 65
Qutstanding dues,.e.ovvnene. ceasresssrencses  $11.8§

Your Committee recommend that an order book be procured and all de-
mands on the treasurer be signsd by the President and Secretary.

Your Commiittee would also recommend that the mileage rates be paid
the various Delegates and meibers of the Executive Council as follow :

Executive Council {8)..ceees coveceranaiiaans .. $7.20
Montreal {2 eeeeioeecien anenneeeans $39.40
‘Toronto (T e i ciiitee cheeaise.  $2.40
Hrantford (). ... eee s jrg0
London [ 7 RN seeressseess  $4.30
Brandon (Tl . cecevsensaicecceocs  $2.50

. $57.20

E. I P,
Wt A, SweeT.”
CHaAs, HeAL,
FRED G, MITCHELL.
Moved by Bro. Hunt, seconded by Bro. Blackgrove, that the
Convention adjourn till 11 a. m. to give the various Committees
a chance to prepare their reports.  Carried.
The Convention reopened at 11 a. m.
The Conuuittee on “Constitution and  By-laws” presented the
followiny report :
**We recommend amendments to the Constitution as follows . ™
1st. ‘That the preamble of constitut.on be placed first on the constitution
of the Executive council.
and. That in article 6, section 1, the word *‘thercof” be struck oft and
*ten” be placed therein,
3nd, That in acticle 12, section 3, the following addition be attached.
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That no subordinate Assoclation receive the password unul the Secretary
receives their report and per capital tax,*

4th. That in article 8, section 6, the duties of the Doorkeeper read as
follows : he shall have charge of the door and shall not allow any member
10 enter or retire during opening, closing or initiatory ceremonies, or whilst
a member is addressing the chair,

sthe That heading read **Constitution for Subordinate Associations, that
the by-laws be detached from the Constitation, that all printed matter be
purchased through the Executive Council,

6th. ‘That article 10, section 1, of the Subordinate Constitution read us
follows : **That this Association will authorize a badge as evidence of meme

bership, also pass or travelling card,”
Gro. HuxT,

Jos. Ogtx.
\Wat. NORRIs,
G. C. MooRrinG.
E, F. Brisnoss,
It was moved and seconded that the report be discussed clause
by clause. Carried.

The different clauses were read and adopted. .

Moved by Bro. Blackgrove, scconded by Bro. Mooring, that
the report be adopted. Carried.

‘The Commiittee on *“Good of the Ordesr,” presented the follow
ing report :

**\We recommend that button No, 3 design be adopted as our etblew,
with suitable lettering thereon, and that the same be purchased through the
Exccutive Head,

‘That subordinate Associations be recommended to have a ¢lause inscricd
in their by-laws to the following effect . That the Assoctation accept any
legally authorized Stationary Engineer’s Certificate in licu of an examina,
tion ; that open meetings be held and an educational instructor appointed,
also that the Association appoint an Educational Committee to encourage

members to read papeis on different subjects.
R, MACKIE.

A. M, WICKRNS,

J. ROBERTSON.

A, E. EDRIMNS.

E. J. Pinvir,

W. G. BLACKGROVE.

Moved by Bro. Hunt, seconded by Bro. Mooring, that the re-
port be adopted. Carried.

Under the heading of “New Business,” Bro. Hunt spoke on
the advisability of the members of the Association investigating
the merits of different kinds of steam plants for electric lighting
and railway purposes, with the view of finding out which of the
many engines would be most suitable under the manv conditions
met with n electric power stations.

Quite a lengthy discussion took place on the advisability of
the members of subordinate Associations taking up the study of
electricity as needed by the engineer of the future.  Many of the
members spoke on this subject, among them Bros. Brisbois, of
Montreal No. 2, Bro. Norris, of Hamilton No. 2, and Bro.
Mooring, of Toronto No. .

Moved by Bro. Philip, seconded by Bro. Heal, that the
Secretary of the Executive be instructed to obtain stationery with
the crest of the Association thereon, so that same might be bought
by individual members for usein their correspondence. Carried.

The convention next proceeded with the election of officers.

The nominations for President were, Bro. A. E. Edkins, Bro.
Mackie, Bro. Hunt.

The ballot was taken and found to be in favor of Bro. Edkins,
who was accordingly declared elected.

The following were elecied without opposition: Vice-Pre-
sident, Bro. Hunt; Secretary, Bro. Blackgrove; Treasures,
Bro. Mackie ; Conductor, Bro. Heal.

For Doorkeeper, the-nominations were : Bro. Brisbois, Bro.
Mooring. The ballot was cast and found to be in favor of Bro.
Brisbois. '

It was moved by Bro. Blackgrove, seconded by Bro. Heal,
that the next annual exccutive meeting be held in the city of
Montreal, the date to be fixed later in August or September by

the Montreal brethren. Carried.
Moved by Bro. Hunt, seconded by Bro. Robinson, that a

hearty vote of thanks be tendered to the retiring officers for the
able manner in which they have performed their duties during
the past year. Carried.

Moved by Bro. Robinson, seconded by Bro. Hunt, that the
thanks of this Executive be tendered to the members of Hamilton
No. 2, for the royal manner in which they have entertained us
during this Convention.

Moved by Bro. Philip, secconded by Bro. Brisbois, that this
Council convey its thanks to the publisher of the ELECTRICAL

NEWS AND STEAM ENGINEERING JOURNAL for lus advertise-
ment of our Association. Carricd.

Moved by Bro. Hunt, seconded by Bro. Mitchell, that the
President and Secretary be a committee to get the proceedings
of this convention printed in pamphlet form for distribution in
subordinate Associations, Carried,

The President declared the Convention .adjourned to meet in
the city of Montreal in September, 1893, the date to be fised
later by the Montreal brethren.

THE SEITZ AND LINHART TELEGRAPH,

We know that it would be advantagcous to trace Morse lines
not along the length of a paper tape, but crosswise, as they do in
the Ztienne telegraph. A new apparatus using this method! of
writing is constructed by Messrs. Scitz and Linhart, at Schaffen-
burg, Bavaria,

The unrolling of the paper is made by an clectrical arrange-
ment veplacing the ordinary clock movement. “Tlus is operated
by an automatic interrupter,“whose armarure draws a band ot
paper, us its coils are clectrified by the current of a local battery
closed by a commutator. The principal difficulty i writing
across the paper is to prevent the paper from running too far
during the writing of a Yine. ‘The inventors have very skittully
overcome this difliculty. They have added an automatic inter-
rupter to the circuit. The function of the electro-magnet is to
apply the paper band against the little writing roller,  When at
rest, the level of this atmature touches a special contact by the
interinediary of a little spring that it carries at its lowest end.
When the armature is attached by a telegraphic current, it in-
terrupts the local current by which it is displaced at a certain
length, because at this moment the spring leaves the special con-
tact. The interrupter acts at the same time for the transmission
of a dash or dot. ‘The dots are simply marked upon the paper
when a current of short duration passes through the writing
clectro-magnet ; the ink-wheel is not displaced.

Besides the main electro-magnet, they insert into the line a
second clectro-magnet ac*ing as a_relay; but this has a certain
inertia, and does not act until it is called upon by the current of
long duration transmitting a dash. Its anmature closed, then the
local battery on the second parallel circuit to that of the interrupt-
er contains four electro-magnets ; the latter then attracts its arma-
ture, and the writing table placed upon the end of a lever goes
across the paper and writes a line,

This telegraph can also be used upon lines with a continuous
current. Itis necessary to modify somewhat the mechanism.
—La Lumiere Electrigue.

Before any general change in the direction of permanencyin the type of
steam engincering equipment of clectric lighting plants can be expected,
says thc Engineersng aud Mining Journal, there must be a more
general testing of the efficiency of the various kinds of equipment now in
use, covering the efliciency of the boiler, as shown by the water it evaporates
per pound of coal, of the engine, as shown by its stcam consumption per
indicated horse-power, 2ad of the combination of the engine and the dyna-
mos, as shown by the electrical horse.power generated by the dynamo in
comparison with the indicated horse-power of the engine, 1t 1s to be hoped
that there will be a scries of tests made at tke World's Fair of the efficiency
of these various elements and combinations, and this should do much to-
ward establishing that permanency of type which has been reached in many
other branches of engineering.

Many times little occurrences come up in an engineer's practice where
some kind of cement which will stand the heat and pressure of steam can
be used to excellent advantage.  Perhaps a blow hole in a casting opens up
and a stream of steam or water escapes. In such a case it would be most
desirable if there was some cement handy which could be put upon the de-
fective spot and would set within a few moments and afterwards remain
tight. Many other circumstances oftcn come up where a good cement that
would sct solid and strong would be found most useful, To be sure, one
of the best ways of fixing such things when they occur is to replace the de-
fective by new muaterial, but as this cannot always be done without the ex-
peaditute: of more time and trouble than is convenient to give it, something
that will serve a good purpose instead is desired. A contemporary gives
the following recipe for a preparation which, we think, will be found quite
useful as we have often uscd a cement of similar composition to this.  Five
pounds Pans white, five pounds yellow ochre, ten pounds hitharge, five
pounds red lead, four pounds black oxide manganese, The whole is to be
well mixed and a little asbestos and boiled oil added.  This cement will set
hard in from two to five hours and 1s not subject to expansion and contrac.
tion to such an cxtent as to cause leakage afterwards. Leaks that occur
n places which are difficult to get at and remedy, may often be stopped by
the apphicaation of a little cement composed of the above maternals in about
the proportions specified,—Stationary Engineer.
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NOTICE OF REMOVAL.

The offices of the “Electrical News” have been
removed to the Confederation Life Association's
new building, Rooms 106, 107 and 108,

My opinion is, said a Jevel headed citizen of Toronto, that
instead of compelling the electric cars to travel at horse car
speed, the public should be educated to adapt its movements
10 a rapid transit gait. Exactly * else the rapid transit idea is a
myth,

Fue authonties of the School of Practical Science, Torom,
have kindly signified their willingness to place the use of their
building at the disprsal of the Canadian Electrical Association
in connection with the mecting to be held in January., The
School contams many objects of nterest, the examination of
which should add largely to the pleasure and profit of the oc-
casion,

Eleutriiity figures out that the General Electric Company w3l
1equire to mahe a profit of $4,000 perday over and above opera
g eapenses to pay dividends which have been puaranteed io
stockbulders, amd declares that in the fuce of the competition of
other concerns this cannot be done.

Thi consciidation of the Thomson Houston, Edison and
Taronto Electrical Supply Companies’ interests in Canada, fote.
shadowed in the last number of the ELECIRICAL NEWS, has
been consummated.  The new company will be known as the
Canadian General Electric Co. The wapital stock is fixed at
$2,000,000. The head offices of the concern will be in Toronto,
while the manufacturing will be done at the shops crected by
the Edison Company at Peterboro’, Ont.

Tuk rapid introduction of electricity for street railway pur-
poses, made it necessary for the managers of clectric roads to
place in charge of motors men with practically no training
for the position, and 1his has led to accidents which would
probably not have vecuired had experienced mortormen been in
charge of the cars.  The safety of the public and the interests of
the clectric street car companies both demand that men who
are placed in charge of motor cars hereafter, shall first receive
the necessary tramning.

WE commmend the following from the New York Zlecirical
Review, to thase who have not yet joined the Canadian Electri-
cal Association : “We make our membership in the National
Electric Light Association pay us,” said the manager of a large
central station in New York city  “Every paper of a practical
nature read before the Association is dissected in our station and
all the kinks, short cuts and experiments are tried under the con-
ditions existing in our wotk. We have made several valuable
discoveries in central station practice in this way, and regard our
membership in the Association as indispensable.”

THE severest test to which an electric street railway could be
put will be encountered in the city of Montreal,in connection
with the enormous quantities of snow and intensity of frost,
which is the usual accompaniment of winter in that locality. It
is proposed to cart away the snow and ice from the streets, lsav
ing only sufficient to providessleighing. The expense of removal,
which will be no inconsiderable item, will be borns by the Street
Railway Company and the city jointly. Under the new order of
things, the citizen of Montreal, will be able to recognize ac-
quaintances across the street, which the accumulation of snow
and ice has heretofore made it impossible to do.

IN anothzr column will be found an article descriptive of c-
periments in the use of electricity for heating purposes, which
have recenty been in progress at Ottawa, Ont, together w"“h
illustrations of the devices employed.  So successful have these
experiments been, that the new method of heating js soon to ,L‘c
put to a practical test on an extensive scale.  The result will be
watched with much interest, more especially in view of the
advancing price of coal. A vast waste of money and labor is
involved in our present wethods of heating. It may be regard-
cd as certain that there will be substituted for them in the near

~
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futurc a method not less cfficicnt but more cleanly and
cconomical. It is by no means unlikely that clectricity will be
the chicf agent in the reform.

MANUFACTURERS of clectric machinery should be carcful 1o
sce that the persons they send to install apparatus are possessed
of sufticient knowledge to enable thein to set it up properly, so
that it may vot prove a source of danger to life and propesty. For
want of this knowledge an clectric motor was mstalled i 1 Tor-
onto printing office in such a way that when put nto operation
the machine was burned out and the building badly scorched,
while the employees received such a scare as will tend to make
them, in future, itl-at-casc in the vicinity of the motor,  One of
the best means of popularizing clectric motos is to take pains to
see that they are properly installed,

AT the recent mceeting of the Dominion Trades and Labor
Congress, held in Toronto, a resolution was adopted recezvinenl-
ing that all railway, telegraph and telephone lines should be
owned and controlled by the Federal Government, and all gas and
clectric light plants, water wotks, feriies and street railway lines
should be owned by the inunicipalitics in which they are situated.
We fear that those who voted for this resolution did se on the
the impulse of the moment, and without a full acguamtance with
the subject. Governmental management of public enterprises
in this country “in the past has not been marked by such
economy ot efficiency as should wacrant the extension of the
principle. The same is to a large extent true of mumaipal
management.  Beyond all this 1s the fact that f the most im-
portant business enterprises are to be placed under government
and municipal contro!, capital will be driven out of the country.

A DECIsION of consideriable importance to electric sticet rilway
companies, has just been given by the Railway Committee of the
Privy Council, arising out of the application of the Davenport
Street Railway Co. for leave to cross the tracks of the G, T, R,
Co. at Davenport. The solicitors of the G. T. R.and C. P,
R, petitioned the Committee to compel the Street Railway Com-
pany to stop at the crossings, and to bear the cost of necessary
precautionary measures to protect the public at these points; also
that the men in charge at each crossing should receive their m-
structions from the railway company, but should be paid by the
street railvay company. The deusion of the Comnuttee, prac-
tically scttles the miatter on the basis suggested by the railways
viz,, the cost of the protection ot the public devolves upon the
electric company and no electric car must approach within oo
feet of a crossing, at a greater speed than six nnles an hour.

AN increased number of exhibitors of electiical apparatus, was
a noticeable feature of the recent Industnial Ealubition i lor-
onto ; this applies, however, to exhibits of the smaller kinds of
apparatus only. So far as arc lighting machinery s concerned,
there was only one exhibitor, viz,, the Ball Electric Light Co. of
Toronto. No doubt the large street nulway contracts which
some of the manufacturing companics have it present on hand,
prevented them from making an exhibit this year. There should
be ground for the hope that in connection with the convention
of the Canadian Electrical Assaciation next year, there will
be such an exhibit in this line as will indicate the progress which
electricity has made and is making in the Dominion. We might
suggest to the management of the Industrial Exhibition As-
sociation, that there is room for improvement in the facilitics at
present offered to machinery exhibitors. 1t 1s to be haoped that
that these improvements will be made before the exhibition of
1803.

m—————

IF it be true as reported that an electric lighting company
in a neighboring city has accepted the renewal of their contract
for one year at 2334 cents per lamp for all night service, we can
but deplore the causes by which such state of affairs has been
brought about. While aware that the company use water as a
motive power, this fact 1s not sufficient to warrant such miserable
rates and our prediction i that the city will fail to get good
lighting at this figure and the company will find that it cannot
afford to give a good and efficient service at such a price. We
are inclined to blame past bad service by the company for
present unsatisfactory conditions, in view of the fact that the

city council tried to pass a by-law empowering them to borrow
money and cstablish a plant of their own, which would have
proved to be a foolish and expensive experiment.  Right here
let us emphasize our remarks on this subject in our last issue, by
again calling the attention of those operating clectric lighting
plants to the fact, that it isimperative that their contracts should
Le fultilled in the best manner possible at all tumes, if they hone
for their renewal.

Tur handling of the ecnormous traffic mcident ta the holding
of the Industrial Exlnbition was a severe test of the efliciency ot
the Toronto clectric street wilway. ‘The completion of the
King street line, which was designed to carry the bulk of this
tiaffic, had to be pushed with the greatest possible speed, and
when finished there was no time for experimenting.  'The visitors
were flocking in thousands to the city, and it was necessary that
the road should be put into practical operation at once.  Not
only so, but, as already stated, the crcumstances vegured that
it should be immediately subjected to the severest possible test,
The results have eacited the surprise and admiration of il be-
holders. Hundreds of thousanr s of passengers, many of whom
had never before seen an electrie street railwiay, were transport-
cd to the Eahibitiun grounds and back, a distance of eight muiles,
w’hout injury to a sngle individual. We congratulate the
n.anagemeant upon such a splendid achieyement, which has done
much to allay the apprehension excited by soime of the daily
papers fegatding the danger attendant upon the operation of the
trolley system. These papers are now forced to admut that with
the eaercise of reasonable care on the part of the employees
of the company and the public, the danger 15 but hutle of any
greater than under the old horse car system.  The adoption of
some device calculated to push off the track any obstruction,
human or otherwise, which might chance to get i front of a
moving car, and a regulation, such as is proposed, to compel the
conductor to stop his car on the near, instead of the farther side
of street crossings, would tend to further seduce the probability
of accidents,

A RECENT numbet of the London Electrical Review comments
strungly un a paper published in vne of the Ul 5, electsical
journals on the candle powes of Amencan incandescent
lamps, in which, to use the Review's eatract, “it is made to ap-
pear that so called 16 candle power lamps tange m candle poser
from 8 to 18 by actual photometric tests.” While such a state of
affairs would be deplorable, we are in a position to know that
for efficiency, long life and candle power, there are no lamps
manufactured in the world which will excel the lamps made by
the principsl @mp makers in the Umted States. \We may be
permitted to point ont to the Revice that the Yamp or damps, if
there were more than one, must have been defective and never
meant to be put upon the market as a commercial article.  The
article continues : “and, further, that American lamp mann-
facturers seem to divide lamps into two classes, viz, a ligh
efficiency, short lived, iamp for use when current 1s supphed by
contract, and a low efficiency but more durable lamp, for use
when current is supplied by meter, and it is suggested that these
are supplied to central station managers, and through them to
their customers, according to the method in which their current
is charged for.” The Reviciv, in commenting on this, calls it
American “cuteness” on the part of the lamp manufacturers and
station managers. To get the opinion of a person prominent in
electrical matters, and who has bad the handling of a great
number of incandescent lamps, we submitted to lim the article
in question asking his opinion on it.  His reply m substance was
as follows : “T know of but one lamp manufacturer out of the

“hundred or so in existence in the United States, who makes it a

practice to manufacture a short lived, igh efficiency lamp, and
a long lived low one, and he does not make a point of advertis-
ing, as formerly, this specialty, having probably discovered that
statton managers generally are desirous of pleasing thewr
customers not only as regards amount of light, but also with
regard to price.  With the general run of electric highting com-
panies doing incandescent lighting under contract, the customer
is charged for his lamp renewals at cost price. Does it not
therefore scem reasonau.s that no station manager who has the
welfare of his company at heart will supply his customers witha
lamp that will have to be bought over again, as it were, by him,
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sayafter two or three weeks use for ordinary lighting, neither would
many customers using the light submit to such an extortion for
more than a few weeks. Looking at it from a meter point of
view, there are very few station managers who would knowingly
purchase a low efficiency, long lived lamp to supply to meter
customers for the sake of the few additional hours that such
lamps would last. It is deaidedly to their benefit to have their
meter bills moderate in size and their customers pleased, rather
than to have meter bills large, customers growling about the
pricc and decluing that their meter is worthless. We feel
positive that it is the lamp manufacturer’s main endeavor on
tlus side of the acean to make an incandescent lamp which will
give the proper candle power, with a consumption of current
and length of life equal to any made inthe world. We know for
a fact that he is doing this,and is selling lamps at a low
price and making money ; can our ncighbors across the water
say as much for their manufacturers ?

THERE was a motor cxhibited at the Toronto Exhibition
which was said to be a mechanical device for the increase of
power. ‘The inventor and promoters stated that they had no
perpetual motion scheme, but a genuine mechanical discovery
by which power was incicased. The machine when driven by a
ten horse power engine was said to be capable of doing fully
thirteen horse power of work. If it could be made 1o do so
much mote than the engine driving it, no doubt further improve-
ments could make it do fifteen horse power. Suppose a ten
horse power engine driving one of the improved motors, and
fificen horse power is available at the belt from the motor.
This belt could drive another motor and the fifteen horse power
would then becoine twenty-two and a half horse power. From
this second motor let a ten horse power belt be carricd backto
a pulley on the shaft of the steam “engine, and the ten horse
power required at the steam cylinder is brought directiy to the
shaft, and the stcam cylinder may be removed or the steam
shut off, ‘The machine will now continue to drive itself, and
have twelve and 3 half horse power to saw wood with or to run
a dynamo to hight up the room so that all the wosld may come
and sce the greatest motor of this or any other age.  The per-
petual motion idex is evidently not dead yet, notwithstanding all
the cfforts of schools of practical scicnce and other methods n
vogue-for teaching men they can only withdraw from the bank
an amount equal to that which they have put in, and that with-
out cven 3. of interest.

THE construction of the Toronto clectric street railway was
delayed for severalmonths and a considerable amount of expense
incurred by the city, in order to satisfy those who were of
the opinion that the storage battery would be an improvement
on the trolley system.  The result was not unexpected to those
acquainted with the subjert, in whose minds it was a forcgone
conclusion that no other system than the over-head trolley
could be made successful at the present time.  In view of the
experience which the city of Toronto thus gained, and of the
time and money spent in its purchase, it is somewhat surprising
to find that a similar agitation in favor of the stomge battery
is at present confronting the Street Railway Co. of Montreal.
\Vith a view to scitling the matter, Mr. James Ross, President of
the Company, has made the following offer:—*1 will refer the
question of the case of the stormge battery to a committee of
three, to be selected from the leading  civil engineers of Canada
and the United States, including the presidents of the socicties
of civil cngineers of England, Canada and the United States,
and the professors of practical science in the McGill and Toronto
universities.  If this commiittee shall deaide that the storage
battery system is fit to be used for the whole street car service
of the city of Montreal 1 will pay the whole expense of this in-
vestigation and donate §35,00010 any charity 10 be previously
agreed upon, provided that the storage batlery advocates will
agree ¢ do the same should the decision be adverse 1o their
svstem. 1 have named the civil enginecers to conduct this in.
vestigation in order to avoid the suspicion that clectrical engin-
cers may be biased in favor of the trolley.” 1t is safe tosay that
Mz, Ross's challenge to the advocates of the starage battery will
not be accepted.

1L .« ceported that Ms. Reinkman, of Chathaun, will te appointed manage:
of the Bell Teleptione Company at St Thomas.

“DEAD WIRE"” ON ARMATURES.

ALTHOUGH the modern dynamo is very nearly petfect in its
construction, both scientifically and mechanically, yet there
exists in certain machines some dead or inert material, which
cannot be avoided. We refer to what is known as the “dead
wire” on dram armatures.

As may be inferred, this “dead” wiie is dead as far as
practical results are concerned, and is simply a dead load to
carry.

This “dead” wire is located at the end of the armature op-
posite the commutator, and cousists of the continuation of the
windings of the conducting wire from one side of the armature
to the other. It is “dead” because it produces no practical re-
sults for the reason that it does not come within the influence of
the magnetic field ; it is therefore a sort of necessary evil, be.
cause it is, as far as known at the present time, the only practic.
able means of carrying the current from one side of the core to
the other., °

In the case of large armatures, when the conductors are of
large diameter, or of such form and mass as to render them
comparatively inflexible, it is impracticable to continue the
windings over the end of the core in the manncr adopted on
ordinary sized armatures. Some special devices sre employed ;
such as half-circle segments, discs, etc. .In any case the cross-
diameter connections cannot be dispensed with, hence the
necessity of making them as short as possible so as to reduce
the resistance.  This is necessary in order that as little energy
as possible may be consumed, because the greater the resistance
of a wire the more the current strength will be expended in pass-
ing through it.

The active wire on drum anmatures is located parallel to the
axis, and the more wire we can pass through the magnetic field
at right angles the better.

The percentage of active wire of the total length varies great
ly—from 30 to 6o per cent. That portion of the wire which is
wound over the end of the crre is not wholly inactive, however,
but the electromotive force produced therein is so slight that it
has little effect on the general result ; what little electromotive
force is produced is due to the fact that these portions of the
wire cut the magnetic lines obliquely. (The electromotive force
varies inversely as the obliquity of the wire with reference to
the field of force.) The greatest electromotive force is produced
when the wires cut the magnetic lines at right angles, and none
is produced when the conductors pass through the field of force
parallel to the lines.—Electrical Age.

LINES OF FORCE IN THE FIELD OF A DYNAMO,

Dr. Fleming estimates the lines of force in the fields of the
best dynamos at from 6,000 to 10,000 per _square centimeter.
A definite value must be found for the maximum maguncetization
of iron ; that 1s, the number of lines that can be forced through
it per square centimeter, with a given magnetizing current must
be ascertained. Ever since the investigation by Dr. Rowland
of the laws of the magnetic circuit attempts have been made to
scttle this question.  The nature of the iron bears so strongly
upon the conditions, however, that it appeared for a long period
almost hopeless to arrive at a definite basis for a workablc
theory. later rescarches bearing upon the permeability {mag-
netic conductivity) of the iron  have, however, proved so fruitfu
that, knowing the nature of the iron, it is possible to predict the
number of lines that would result from a magnetizing current of
so0 may amperes in the exciting coils.

From numecrous experiments it would appear that the maxi-
mum number of lines of force which usually traverse a bar of
soft. anncaled iron onc square centimeter in cross-scction is
about 32,000. In some of Prof. Ewing’s experiments, however,
a magnetization under extraordinary conditions, as high as 43,350
was attained. But beyond a certain limit the magnetizing cur-
rent has to be so relatively enormous that in dynamos cven the
maximum here stated is almost unknown. There is probably,
however, no theorctical limit to the magnctizability of soft
iron.

Incorporation has been granted to the External Joumal 1.oose Pulley
Company, Toronto, with a capital stock of $50,000 to manufacture wood
split driving pulleys, shafung coupling, hangers, cte. Mz, (. T, Brandon
is the President.

-
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THE LATE C. N, GISBORNE.

MR. GISHORNE, Supeiintendent of Government telegraphs
brief mention of whose death was made in our last issue, wits
born in Broughton, Lancashire, England, on the 8th of March,
1824.  After having made a tour around the world in 1842, he
settled in Canada in July, 18435, and commenced life here as a
farmer.  In 1847, he left the farn to accept a position in the
offices of the Montreal Telegraph Co., and shortly afterward
anened the first office of the Company in the city of Quebec.

In 1850, he was appointed chief officer of the Nova Scotin
Telegraph Co. \While occupying this position, he conceived the
ideat of constructing a telegraph line, which would bring St.
Johns, Newfoundland, into communication with the American
continent, and by weans of which news from Euvope could be
received in 48 hours less time. The project contemplated the
erection of a telegraph line through a wild stretch of country
4oo miles in length, and ultimately the running of a submarine
cable across the Gulf of St. Lawrence. A grant of £500 was
secured from the Newfoundland legislature, to cover «the cost
of preliminary surveys; land grants were also obtained, following
which the Newfoundland Electric Telegraph Co. was organized-

Financial aid was obtained in New York, and in 1832, a sub-
marine cable was laid from Cape Ry to Prince Edward Island.
This cable was the first of any length to be put down in
America. ’ )

In 1853, Mr. Gisborne’s New York backers became discourag-
ed, and left him without means to carry out the project he had
undertaken. The creditors of the com-
pany had him arrested, and to regain his

ed by a few of its prominent business men, from standpoints of
conveniencd, and more especially as an investent, a cotpany
with the necessary directors and officers is formed  The first
step is the selection of apparatus or system to be adopted, a tour
of inspection of plants in the immediate vicinity “to see what
other people have” is strikingly natural and very proper,  This
problem having been solved, then comes the question “what
rartes shall we charge for lighting 2*  Letters are sent to towns
of about the same population, asking *their prices,” and from
these replies the price is generlly determined by aveiaging the
prices charged elsewhere, regardless of their own condition and
locality and what 1s determined by them. It is here where the
mistake is made that has caused much dissatisfiction between
the company and the consumer in more than one instance ; these
same men, often times very capable and shrewd business man-
agers, would not think of treating natters of law or building
operations in such a manner, yet this evil course is entered upon,
and the consequences are : the capital invested is more than
wnull otherwise have been required, the prices for lighting are
inadequate, poor returns discourage the investors or expensive
lighting becomes unpopular with the public.  Current is gener-
ally supplied by contract or by meter. The former has many
disadvantages and objections, especially for domestic electric
lighting, where the price is so much per a standard lamp, as a
16 . p., Or 21 certain rate per candle power per month or year,
when various sizes of lamps are used, as §, 10, 12 c. p, etc,, sat-
isfaction has only been given to stores using quantities of light

and for long periods. The private con-

liberty cost him every dollar he possessed.
He still had faith, however, in the success
of his idea, and in 18354, renewed his
cfforts in New York, to obtain the neces-
sary means with which to complete the
undertaking. Becoming acquainted with
Mr. Cyrus \W. Field, who was a cwil
engincer and railroad builder, heinterested
the latter in the scheme, which was finally
carried out.

Mr. Gisborne then, in conjunction with
Mr. Field, projected the laying of the At-
lantic cable, and it was under bhis charter
that the Transatlantic Telegraph Com-
pany first began its operations. After
cnormous ditficulties had been surmount.
cd, the undertaking was finally success-

sumer desiring to fit up his house with
numerous outlets, for convenience, is
charged for the entire candle power, that
is, no matter what percentage of the lights
arc burned or how long used. To remedy
this, various complicated scales of prices
have been devised, charging for lamps ac-
cording to their locarion such as halls,
patlors, bed chambers, ctc,, which, how-
ever, is objectionable, as it requires much
time and care to keep track of the various
sizes and their location, disputes often oc-
curring when the little paper lable indicat-
ing the candle power is detached. It
seems strange that the candle power, volt-
age, and watts per candle power arc not
stamped on the metallic portion of the
lamp, instead of being printed on a label

fully carried out.

Shortly after, Mr. Gisborne was ap-
pointed Superintendent of the Dnrminion
Government Telegraph and Signal Services, which position he
held until his death.  He was onc of the founders of the Royal
Socicty of Canada, and the inventor of a numberof electrical
and other appliances.

RATES FOR ELECTRIC LIGHTING,
By C. W. Swoort.

At the present time the price of any commodity is regulated
by it demand, the location of the demand from the source of
supply and the first cost of manufacture. In most cases the
sclling price, within certain limits, varics inversely with the
demand, the larger the scale of production the less the cost for
a given quantity ; also the rates for transportation, although
varying directly with the distance, decrease to some extent with
the amount carried.

In like manner the rates for supplying current for electric
lighting are dependent upon similar conditions. The elements
that generally do, and should fix the price of supply, ate the de-
mand for service and the locality, the latter fixing the price of
water aad fuel.  Considerabic disparity exists among the various
companics in their rates of service, some of which are no doubt
due to the above named clements, but muchalso, in many cases,
to the method or manner in which the mtes were determined.
In determining the latter, two wethods kave generally been
followed, onc by towns and the uther by cities.  In the first case
the method of procedure has been something like this. The
matter of the clectric lighting for the town having been consider-

Tt LATE C. N. GISBORNE.

and pasted upon the glass only to be
wiped or washed off. Electrolytic and
clectro-magnetic neters for measuring
currents have been n use for some ime now, and although some
imperfections exist in these methods of mensuning current, which
will no doubt soon be remedied, considerable success and satis-
faction have resulted where they are used. They are certainly
more accurate than any candle power contract system, and farer
to consumer and station. A consumer naturially wishes to pay
“for what he burns,” not *for what he can or may bum,” and
the meter is the only solution of the problem.

Our sccond method of determining rates, generally followed
by our large citics, is accomplished in a more accurate and busi-
ness-like manner.  The best results and the most fair and sats-
factory prices have been obtained when the price for supplying
electric lighting is bascd upon the price of gas in the same
locality. The latter having been used for some years its illumi-
nating power and cost are well known.  If the company would
start by furnishing current at the same relative price as gas,
they would not be far astray, and, if after some time the price
was found to be too high in some localitics, it could be readily
reduced, it being an casy matter to diminish the price, but an
exceedingly hazardous and difficult matter to increase ite—
Eleclricity.

A number of Ouawa capitalists, including Messrs. Thos. Aheain, R.
Blackburn, William Scott, J. W, McRac, G. P, Brophy. Thos. Woodman
and Pcter Whelan, are sceking incocporation as the  Ahcarn Electric
Heating and Manufacturing Company {Limited), to take hold of Mr.
Abeam’s patent heates, clsewhere described in this paper, and supply heat
and Yight by clectricity in all its branches,  The capital stock of 1 propos-
¢d company is $250,000.
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ARRANGEMENT OF STEAM PIPES.

Wi have, from time to time, says the Laocomolive, called m-
tention to the importance of suspending and securing steam pipes
properly and providing for their expansion and conuiaction. In
this article we wish to call attention to 2 common but dangerous
method of connecting boilers with main steam pipes.

Fig. 1 shows the way in which the connection 1s frequently
made, the stop valve being near the boiler, and the pipe entering
the steam mam below.  Theaction of this argumentas as follows
‘The boiler being out of use, entramned water from the other boil-
ersin the battery, as well as water of condensation, settles in the

()
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space betwecen the stop valve and the steam main.  Then, when
the boiler is put in use again, in order to prevent any sudden
strain from being thrown on the boiler, the stop valve is not
opened until the pressure in the boiler has risen slightly above
that o the main steam pipe. When 1t 1s opened there 1s a
sudden outflow of stcam, which raises the water in the connec-
tions, throws 1t agamst the fust clbow, and,f that does not
break, hurls it the full length of the hornzontal pipe, against the
second clbow, and then into the mamn steam pipe.  The shocks
so produced are greater than can be mmagined by one who has
not had expenence with water hammers. In one case that came
under our obscrvation recently, three clbows were fractured
in succession from thes cause. When the first one broke the
supenntendent of the mill considered that there must have been
a flawnat. It was repliced by another which lasted only a few
days. A third elbow was put n, with a preaisely sinular re-
sult, and by that tune the supenntendent had become satisfied
that something was wrong with the arrangement of the piping.
The defect was pointed out to him, the pipe was re-arranged,
and there has been no trouble since.

It mught be sud that the stop valve should be opened when
the pressurce in the boler 1s just cqual to that inthemawm. This
15 true, but 1t 1s not easy to deteinnne, with any degree ot pre-
ciston, when these pressures are equal, and the engincer very

iic 2

properly prefers to crr on the safer side, and hgve lus bailer
pressure a tifle too great, rathe: than too little. .

The danger may be greatly lessened by putting in adnp pipe.
The dnp should enter the valve at as low a point as possible,
and carc should be 1aken, when the idle boiler 1s about to be
thiown 1nto use, to blow all the water out through this dnp pipe
immediately before opening the stop valve.  If this were care-
fully attended to cach time, the arrangement of piping shown in
Fig. t should Live no trouble, but it 15 2 matter of every day ex-
penicice to find engincers who perhaps do not fully realize the
importance of the drip pipe, growing somewhat careless about
. After they have conscientiously used it fifteen or twenty
times thae is a tendency to slight it a little and open the main
valve belore the water is all out.  1fno trouble results this isapt
to fix itself an the man as a habit; and some day, when he isin
a hurry, he may pay no attention at all 1o the drip and open the

main valve at once, exposing himself to the danger described
above.

It is a far better plan to fix the pipe right and do away with
the drip. A proper arrangement of the conncctions is shown in
Fig. 2. The piping passes up above the main steam pipe which
it enters at the top; and the top valve is placed in the horizontal
part of the connection, and as near the steam main as it can be,
conveniently. It will be seen with this arrangement there is no
danger of trapping water. The entire connection, from boiler to
main, remains dry, and no water-hammer action is possible.

Fig. 3 shows another way of annanging the connections so as to
avodi the trapping of water. In this arrangement the pipe enters
the steam main at the side, the elbows are done away with, and an
angle valve is used to connect the horizental and vertical pipes.
When new work is being put in we usually recommend this ar-
rangement, but if the piping has already been put up, in the

FiG. 3.

manner shown in Fig. 1 orin any similar manner that involves
the same clement of danger, the arrangement shown in Fig. 2. is
cheaper to put up, because it cnables one to use the same valve
that was in use before.

A PCINT ON SETTING A SLIDE VALVE,

SUPPOSE you are called upon to adjust a slide valve on an
upright engine 1/32" lead on top and 1/16” on the bottom ; after
ascertaining by the usual means that the eccentric rod connec-
tion is the right length, adjust the valve so as to cqualize the
lead on both ends, then increuse the lead 1,64 on the bottom,
revolve the cccentric around on the shaft until you decrease the
lead on the bottom to 17167 ; you will then find you have 1,32"
on top. For instance you had 1,8 on both ends ; you increase
the bottom 1/64” by lengthening the rod ; you then have ¢/64”
lead on the bottom and have decreased the top to 7/64". You
now revolvethe eccentric on the shaft away from the crank
cnough to decrease the lead on the bottom 10 4/647, you will find
2/64" or 1°32" on top and 116" on the bottom. If this rule is
strictly adhered to it will simplify the setting of valves requiring
more lead on the bottom than on thetop.—Master Steam Fitter.

TRAINING WOULD-BE ELECTRICAL ENGINEERS.,

ACCORDING t0 the Engincering Magasine (New Yoik), the
the question as to the best course of study to be pursued by
young men sccking to gain a thorough knowledge of electrical
engineering received considerabie attention at the late annual
mecting of the American Institute of Electrical engineers.  Most
of the leading technical colleges were represented by their pro-
fessors of clectrical engineering and physics, and the proceedings,
which were quite ammated, served 1o contribute much valuable
information on this important subject. In a paper read at this
meeting Prof. Owens pointed out that at the present day there
were really three distinct classes of clectrical engineers —instal-
Ting engincers, who superintend the construction and operation
of lixhting and power plants; designing engineers, whose pro-
vince relates to the construction or manufacture of machinery
apparatus, and a third class whe are engaged more particularly
in laboratory, standardizing and experimentat work.  He thought
that a course of any technical school ought to recogmise these
distinctions, and that it should be so shaped as to conform to the
dificrent requirements of the specialized divisions of clectrical
cngineering.  While it is neither desirable nor possible that the
courses in the different schools should be alike, it is obvious that
much waste of effort might be avoided ifthe differentinstitutions
would obscrve a certain unity of purpose and -treatment. AN
were agreed that the importance of mechanical drawing and of
mwanual training as factors in_clementary education could not be
over-cstimated.  “*The practical engineer,” said Prof. Jackson,
“must be pre-cminently an _cothusiast, while heis at the same
time a candid and careful thinker,”

e
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SOME NOTES ON THE EXECUTIVE MANAGEMENT OF
STREET RAILROADS.
By A. K. McKav.

THE importance of this branch of railroad operation will not
be gainsaid by any one. Executive ability is born, not bred,
and as a manager has this quality so also is his worth. By the
executive branch of the management may be understood the
whole management of employces, from the officer directly under
the manager, to the day laborer on the track ; also the manage-
ment and direction of all supplies bought, promotion of travel,
accidents, and the dealings with the municipal government.

The writer will assume that an entirely new road is being built
ready for the exccutive officer to take charge, and will briefly
refer to the departments and to the problems to which a mana-
ger should particularly apply himself. But before going into
details the writer wishes to impress upon owners and directors
of street railways the absolute necessity of allowing the manager
JSull and _free control ; he should be the absolute and not the
nominal head, directing and guiding its policy in every branch.
It has been demonstrated too often that a board of directors
cannot successfully operate a street railway. Choose your man,
in whom implicit confidence can be placed and who has the best
and permanent interests of the road at heart, whose zeal and
experience are known ; then allow him to exercise unhampered
and unfettered control.

When these powers have been conferred, the manager will
begin by appointing his assistants, namely, the clectriciun and
superintendent ; these two offices can be combined in small
roads. The conductors, motormen, car cleaners and inspectors
will be under the superintendent, and should be engaged by
him. The engincers, firemen, oilers and linemen will be under
the clectiictan and he should be allowed to engage them. This
matter of allowinyg the superintendent and electrician to engage
their own men is a great help to them in maintaining the dis-
cipline of the rond  The men will work better, have more re-
spect, and be more strictly ohedient to the man who engages
them than to one they recognize as subordinate to the manager.
The moment they sece that the manager reposes confidence n
the clectrician or superintendent, the same moment will they
accord him additional respect and prompter obedience.

A ume-table should be prepared and submitted to the mana-
ger, together with a code of rules, and conductol, engineer and
car inspector reports. Every day these various reports should
be handed to the superintendent and electrician, so that each
morning they can in person report to the manager, noting
detail anything which may have occurred the previous day.

Having then thoroughly organized his force, thiough his two
lieutenants, and having gone through and sifted the rules and
reports and sausfied himself as to their usefulness and practca-
bility, the manager can turn to the purchasing of supplies.
These should all be bought from the managers officc; the
superintendent and electrician inspecting whatever comes to
their respective departments, recommending or disapprovi.?,
together with reasons, in writing, their supplics. In this manner
the best of coal, oil, grease, etc., as suited to the exigencies of
the occasion, will be secured.

The question of travel will next engage the manager. It s
assumed that the road 1s situated in some city of moderate s'ze
where the cars are not overcrowded, and that travel must be
more or less crenated, or at least encouraged.  Having madethe
schedule, and baving operated the same for a short while, the
conductor reports should be examimned. From- these can be
readily obtained the hours of the day when travelis the bFraviest.
Extra cars should be run dunng these hours, and dunng the
lightest hours cars may be taken off.

Of course, on some days of the week travel will be lighter
than on others. These should be noted and if possible special
attractions should be offercd to promote travel. Dunng the
summer months this can be very casily done by concerts heldin
some park or hall at the end of the line. . The manager should
exercise cvery ngenuity to furnish attractions of one sort or
another which can be obtained withowt (oo muck cost, which
shall auract cvowds.  The writer knew a case in which 31 mana-
ger spent some five dollars on & set of negro camp-mecetings,
feeding the colored people till they became self-supporting,
which was in a day or so, and receiving back some three
hundred dollars in car fares during the time the mcetings were

held. A manager mustbe guick to grasp the opportunity of
carrying the crowds on such occasions, giving full and awmple
accommodations for riding, as nothing will detract fiom amuse-
ments so much as a poor return service.  If he has insufticient
car capacity, try to move them in sections, prolonging the en-
tertainment to hold part of the crowd while a portion is being
moved.

In winter the same plan should be pursued ; a skating carni-
val, 2 dance, or a concert in seme hall towards the end of the
route will prove attractive and increase receipts. Too much
attention cannot be paid to this branch, with liberzl assistance
to any enterprising individual who wishes to open a pleasure
ground at the end of the route.

Accidents will happen ou the best regulated roads : and only
one piece of advice is offered, that is, to compromise. The
writer knew of a road which was unfortunate enough to 1un
over a capitalist and kill mm.  The widow had ample mcans to
fight the company ; but by excellent management of the case,
it was compromised at fwo Lundred dollars ! The road should
endeavor to pay such claims by tickets, or privileges; actual
cash being the last and final resort.  Delay is a very potent fac-
tor in the settlement of such cases, and the collection of evidence
at the time may be snvaluable. The rules should state, that in
case of an accident, the conductor and motorman should get
the names and addresses of all eye-witnesses, and make a
written statement of the affair to the superinten.dent, whoin turn
will report to the manager.

Every manager will be called upon to cope with the city
fathers, either in petting 2 new franchise, a side track, or placing
a pole. A gencral piece of advice which may prove useful is to
meet and conquer them individually before being called before
them collectively. Count noses, only be sure they are counted
correctly. A manager who requests a grant from the council
and who does not consult them individually before presenting
the same, is not wise, and will oftener be denied than granted
the privilege.

An executive officer who is thus equipped, with a pair of good
licutenants, the best men ob*ainable as employees, a ready and
facile ingenuity for premetion of travel, and a mild form of
diplomatic ability in dealing with the aldermen, cannot fail to
render a good report both for himself and for his road. Zlec-
rical IZngineer.

TELEGRAPH COMPANY'S LIABILITY.

IN the case of The Western Union Telegraph Company vs.
James, the Supreme Court of Georgia held thit while the con-
tractual lunitation of sixty days for presenting a claim for
damages against a telegraph companv does not apply to a
statutory penalty for delay in delivering a message it does apply
to all claims for special damages and operates not alone against
the sender of the message, but against the receiver of it, where
the message in question relates to the business of both parties
and is a reply o a previous message’sent by the receiver. The
court said that where the damage done to the latter by delay in
delivering the message was in breaking up negotiations for the
sale of cotton of a low grade and preventing a sale which would
otherwise have been consummated, the measuie of damages
would be the difference between the price which would have
been realized by the sale contemplated and the value of the
same cotton on that day in the market; or if there was no
market for such cotton 1t the place where stored sts value at
the nearest market to that place at which it could be disposed
of, together with the expense, if any, of transporting it thither .
that if it had then no wmarket value anywhere, the measure of
damages would be the contract price less the best price which
could afterwards be obtained for it on the first day it could be
sold, and the expense of holding it until that day ; that pre-
sumptively, in the absence of proof to the contrary, cotton had
some market value on (;vcxy day in the ycar; and that con.
sequently a claim for damages would be practicable, and might
reasonably be required, within sixty days from the time the mes.
sage was sent, delivery having been made on the fallowing day.

\We are pleased to notice that the business of Messrs. Patterson & Corlnn
of St. Catherines, has developed 10 such an cxtent as to render it necessary
for them to ealarge their works to almost double their formercapaaity. The
Company. manufacture & new style of vesubule clectace car, which is almost
a duplicate of the vestibule railway car,



150 CANADIAN ELECTRICAL NEWS

October, 1892

SPARKS.

A patent was recently granted to Mr V. T. Jennings, late City Engincer
of ‘Toronto, for a rail for strect milways.

Mr. A, Shaw, proprictor of the Nanalino, B. C., Llectric Light Co., has
found [t necessary to make an assignment.

W, M. Boonier, owner of the horse street car line at Windsor, proposes
to extend the same and ndopt the clectric system.

‘The City of Toronto has received fram the Toronto Street Rulway Co.,
during the last year, as nuleage, the sum of 60,000,

A new company has been incorporated at Lansdowne, Ont. to build and
operitte a telephone system Between that town and Rockport.

‘The Edison Co. have purchased the plant of the Citizen's Electric Light
Co.. Windsor, Ont.. and together with the Reliance Co., will operate the
plant,

11 18 said to be the intention of the Department of Railways and Canals
at Ottawa, to connect the several lock stations of the Rideau Canal by
‘Telephone.

A syndicate has purchased the Ward mnil and wuter power a* Smith's
Falls, and will use the power estimated at 300 horse power, exclusively for
electrical purposes

The Royal Electric Co. has been given permission to lay mils for an
clectric street milway, to enable them to connect their different works and
to test electric cars.

Mr. Mullan, of the Ottana Street Rairway Co., 15 the inventor of a self
lubricating gear for trolleys, which it 1s claimed does away with the necessity
of frequent oiling.

A by.law to give the telephone company exclusive puvileges for the perniod
of ten years, alter having recetved its first reading in the Winmpeg City
Council, was filed.

By the first of November, the Montreal Street Railway Co. expect to have
in operation 3t miles. An all night serviceon the principal routes, has re-
cently been inaugurated.

Wearc informed that H. H Brown, No. 5 Moulton Ave., Montreal, has
been granted a patent for the latest improvement on a non-inflammablz and
weatherproof electric light wire,

A new power house and car stables are being erected at Brantford, by the
Ldison Electnic Co, Itis sud to be the intention of the company to con-
duct a genera] ighting business.

Mr. Sniith, proprietor of the Electne Light plant at Digby, N. S., has
decided to dispose of the plant and business to Messrs. John Daley and G,
T. Lettney and Bro,, of that place.

Incorporation has been granted to the Rat Portage and Keewatin Electric
Street Railway Co., with a capital stock of $300,000. ‘The Company pro-
poscs o supply light, heat and power.

‘The Dominion Electrical Manufacturing Co., of ‘l'oronto, is secking in-
corporation for the purpose of manufacturing electrical apparaws. The
capital stock of the Company will be $40,000.

The National Electric Light Co., of Eau Claire, Wis., have the contract
to furnish dynamos {or the supply of current 10 2000 16 ¢. p. lamps for the
Citizens' Etectric Co. of Rat Portage, Ontario.

James McMillan, employed as lineman by the Hamilton Electnie Light
and Power Co.. while constructing wires on a roof, fell a distance of fifty
feet and sustained severe, though it is hoped, not fatal injury.

The Lanadan Whitney-Huyt Electncai lastrument Lo has been formed,
with a capital stock of §300,000, to manufacture and sell clectnical instra-
ments.  Ihe headgnarters of the company will be Manchester, N H.

The Nova Scoua Power Co. announces its intention to construct an
electric strect miilway from the deep water terminus of the Iatercolonial
Railway at Halitax, to the south end of the city, by way of Water St.

The Eastern Electne Co. will push forward as rapidly as possible the
cquipment of the whole strect car systemof St. John, N. B. It is expected
that the electric cars will be started on the road in about three months.

1tis understood to be the intenuon of Mr. Bickerdike, of Montreal, to
construct clectnie milways in St Cuncgonde and St. Heari, suburbs of
Montreal, together with a suburban line to Lachine and St. Annc’s, next
year.

Incorporation his been granted to the Ampnor Electric Light and Power
Co., Amprior, Ont., to furmish clectricity for commercial purposes und to
manufacture clectrigal apparatus.  The capital stock of the company is
s3°-m

The Winnipeg Street Railway Co. have filed a bill against the Eectric
Railway Ca., alleging that the new ‘oomp:\ny has been trespasuing on their
rights, and requesting that 1t be not allowed to run cars. A long and bitter
legal fight is anticipated.

The Belt Tclephone Co. are smid 1o have offcred to pay the city of Brant-
ford, $4350 por year, for the sole nnght to do a telephone business inthecity,
The company also agree to make concessions respecting the use of poles,
the price of telephones, ctc. ’

A now clectne strect milway hias been completed and put in operation in
Yarmouth, N. X The new road istwo miles long, and the equipment 1s
said to be firstclass 10 every particular.  Yarmouth is the first town in the
Mantime Provinces to adopt clectne transt. Al the stock of the company
13 held by cuzens of the town.

In St. Hyacinthe, Que., the voting on the by-law to purchase the npm;‘xi-
tus of the Electric Light Company resulted in its defeat by 158 votes to 53,
In Nanaimo, B, C., n by.law providing for the purchase at $40,000 of the
clectric light plant has passed its second reading in council,

John Douglas, of this town, has a necktie pin In which a real electric light
of haif n candle power. ‘I'ic current is from a small hattery carried in the
vest pocket,  ‘The light which is set ameng the jewels gives a very pretty
effect and can be turned on or off at will.—T'ruro Headlsght,

Anaction has been entered against the Harbor Commissioners of Montreal,
by the Royal Electric Co., for refusing permission to carry outa con.
tract held by the insolvent fivm of Cinig & Sons, the assets of which firm
were purchased by the Royal Co.  Damages to the amount of $13,0c0 are
claimed.

‘The Bell Telephone Co. at Otiawa, expect shortly to take possesion of
thelr new exchange. A multiple metallic switch board, designed fora
present capacity of 1,500 subscribers and an ultimate capacity of 3,000 sub-
scribers, is being constructed for the eachange, at the Company's shops at
Montrenl.

There1s a dispute as to the ttie of the land along the Canadian bank ot
the Niagara river upon which 4 company was empowered by the Piovincial
Government to construct an clectric road. ‘The Donunion Government
lays claim to the title of the land, and has recently had it surveyed. Pend-
ing the settlement of the dispute, the undertaking will not be preceeded wath.,

An agreement bas been reached between the Bell Telephone Co. and the
cuty of Guelph, by which thie Company 1s given the exclusive night, for five
years, to erect poles on the streets,  In return for the pnvilege, the Com.
pany are to connect thewr wires with several of the outlying -villages, ando
allow the aity to stretch fire alarm wires over their wires and on their poles,
and gve the city a metatlic service.

On the Ann street extension of the Ottawa Electric Street Railway, a steel
trolley wire kas been used instead of copper, and the trolley wheel, instead
of revolving, 1s fixed. ‘T'o give the proper conductivity, the cross wires are
of copper. It is believed that the steed wires will withstand the constant
friction better than copper, although itis expected that the current wilt
not be maintained at so high a standard.

Work is progressing rapidly' on the addition to the Torento Electric
Light Company’s station A huge chimney stack has been erected, the

. fundmions for the building and steam plant are approaching completion,

nd a battery of boilers is in position, In short, the most difficult gart of
the undertaking is finished, and in 2 comparatively short time the Company's
central station facilities will be double what they now wre.

The Electric Light and Tramway Co., of Victoria, B. C., whose power
house was recently destroyed by fire, entailing a loss of some $80,000, have
lost no time in re-building and purchasing the nccessary equipment, to en-
able them to resume business.  “The new building, composed of brick, stonc
and iron, is in course of crection, and it is expected that business will be
resumed almost immediately. There was an insurance of $45,000 on the
property which was burned.

Notice is given of application for letters patent to incorporate the Cen-
tral Electric Light Company. of Montreal, capital $200,000.  The following
are the names and addresses of the applicants: Lows Perrault, printer:
Honore Beaugrand, journalist; Trefile Berthiaume, journalist; E, M.
Lovelace, merchant; Odilon Dupuis, merchant ; Jos. Melaucon, notary ;
Jos. A. Rodier, doctor; Alphonse Raza, architect; Charles Berger,
contractor, Jos. Brunct, contractor; James Cochrane, contractor; Louis
Cowsncau, contractor, and Emmanuel St. Louts, contractor, all of the city
of Montreal. The smd lLows Perrault, Honorc Beaugrand, Treffic
Berthiaume, k. M. Lowvelace, and Odion Dupuis, are to be the first
directors of the company.

The Street Railway Construction Co.. Limited, with a capital stock of
$80,000, has recently been incorporated.  “The objects of the company are
the construction, building and equipment and contracting for the construc-
tion, building and cquipment of street railway lines, and of the apparatus
and supply of motive power therefor, by clectricity or otherwise. The pro,
motors of the new Company arc as follows:—Marshall D, Barr, of Toronto-
electrician ; Heary W, Darling, of Toronto, clectrician: Robt. Bickerdike.
of Montreal, merchant ; John Torrance, of Montrexl, shipping agent; Chas.
Morton, of Montreal, merchant; Herbert M. Linncll, of Montreal, electri-
cian; Alex. ). B. Closc, of ‘Toronto, real cstate agent ; Sam. Insull, of New
York, clectaician; John Muir, of New York, clectrician; and Albert W, At.
water, of Montreal, advocate.

The Supreme Court of Appeals of West Virgina held, in the case of
Woolwinc's Adm'r vs. Chesapeake & Ohio Railway Company, reported in
the Raikoay and Corporation Law Journal, that a person who, without in
vitation, visits a telegraph office merely for the purpose of paying a friendly
call to the operator, which office is owned and eccupicd by a railroad com-
pany for its purposes and convenicnee. and which is located on its laod and
near its track, from which occasional messages are seat and recaived for
outside parties for pay. visits said office as a mere voluntary licensee, subject
to the concomitant risks and perils; that no duty is imposed upon the
owner or occupant to keep its premises in safe and suitable condition for such
visitors; that the owner s only liable for such willful or wanton injury as
may be dane such licensee by thegross negligence of its agentsor employees,
and that where there is no controversy in regard to the facts or inferences
that may be fairly drawn therelrom, the question of negligence is onc of law
for the court to determine,

Ty
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¥  WHAT ELECTRICIANS MEAN BY “EARTH.”
By Svonuy F, WALKER.

PERIIAPS 1o science has o more puuling nomenclature than electncity,
Electrical engincers have named their uaits afier the great men who have
worked in their ranks, and by so doing have perpetuated the names of those
men, as possibly nothing clse conld have done,  But the names themselves,
volts, ohms, amperes, farads, &c., are sad stumbling blocks to those who
would like to know a little of the science, but who have not ime to make a
set study of it. .

But of all terms used by electrical engincers, probably *‘earth” is the
most puzzling.

Even the tmined clectrical engineer, the man who has spent a large por-
tion of his life in the service of the science, has somctimes to think what is
meant by *‘earth,” in a particular case, How, then, can those who have
not studied the subject follow its different meanings?

In the early days of clectric scivnce, before we knew anything like as much
of it as we do now, and when its use was confined almos. entirely to experi-
ments shown'in the laboratory, we had not these difficulties.

In those days “*earth” nicant earth, and nothing else.  Electricity being
looked upon then as something very much hike water, only that 1t flowed in
wires instead of pipes, 1t was natural to refer to mother carth as the great
natural reservoir of electniony, As it a5 well known, you can always
procure water i you dig down far enoughh m the carth, and the
earth will always soak up or carry off, more or less readily, all the water
that may descend on it.  So, too, the catly clectnicians found that by con-
necting one side of their frictional machines to earth—in this case the floor
of the room—they could go on generating clectricity as fast as 3t was dis-
charged from the prime conductor. They found, too, that connection to earth
in the form of their own person was fatal to a certain class of experiments.

Later on, also, when it was discovered that an clectric current sent
through a wire carried above the ground would return to the place of
generation through the ground, the same iden prevailed. Old text books
tell the student to regard a galvanic battery as an apparatus something like
a.pump drawing water from a well, able to draw an inexhaustible supply

_q? electricity from the ground at one place, and to pour clectrictty into the
ground, ad infiritum, at another place.

& study of old text books, and even somie mcdern ones, will play rare
havoc with the 1deas held about * earth’ in connection wath electric hghting
supply, forinstance.

In charging the electrophorus, for example, the student s told to put the
brass plate to *‘carth ;" to discharge it, wn fact, by touching it with his
finger. And the plate was, and is, so discharged. Fancy trying to dis~
charge a 10,000 volt transformer in that way.

About the time of the advent of the telephone, 1t began to be reahised
that the part played by “earth” as a return for telegraph circuits was not
exactly what it had been supposed. It was gradually recognized that the
return current passed through the surface of the earth's crust, using what
ever paths might be open to it, very much in the same way that the current
passed in the wire forming the other portion of the circuit above ground.
The only difterence between them was that, while the locality of the current
passing in the wire was fairly certain, that of the current passing through
the ground was not so certain, A portion of the relurn current from
Manchester to London, for instance, might go round by way of Glasgow o1
Aberdeen, if there happened to be a path for it by either of those routcs.

The development of the telephone, with its often troublesome ““cross
talk,” which was traced to earth connections, in a great measure gradually
drove the old ideas of the reservoir quite ont of the field, E:_ecally was
this so when it was reported from America that messages sent sn onc tele-
phone wirc had been beard on another telephone wire separated six mules
from the first, the only possible connection being the earth®s crust to which
both wires were connected,

Gradually it came to be recognized by practical men that *“carth” censist.
cd of the conducting matter, such as moisture, wineml vens, &c., held in
the earth’s crust, with any metals buried there.  But then came another
troublc over this question of carth. How did *‘earth,” affect a lightning
discharge? and what was *"carth” for a lightning rod? Surely the old idea
held good here?  Lightning came down the copper rod to **carth,” and
was discharged. Unfortunately, lightning does not always behave in tlns
proper fashion.  Prof. Oliver Lodge has rearmnged our ideas upon this
point, He has even maintained that the *carth” our forcrunnars worship-
ped is rather a drawback than otherwise. Somec of us sll belicvein *earth
for lightning rods, though we prefer it of a different form usually to the old
patterns ; our views in the matter being based upon what we have learnt as
to the usc of the conductors in the earth’s ciust and in connection with
other apparatus. . .

And, now, when we are congratulating ourselues upon having at last
reached the dignity of supplyiing clectric light from generting stations,
just as gas has been supplied during the memory of the oldest of us, comes
sscarth” again, but it mecans somcthing quite different, and yet the samnc.

Now, if 2 man standing on the ground touches &a clectric hight wire
carrying a high teasion curreat, and Teccives a smart shock, he is said to
have **carthed” the line, or thc clectric light service through his body.  So,
to0o, when a naked copper wire, used for delivering current to a scries of
arc lamps, touches an jron lamp-post, and thereby interfercs with the work-
ing of the lamps beyond, it is said there is **eanth” on.  Again, when the
possibility of users of cdectric light, who are supplicd by high tension cur-
rents, geiting shocks is discussed, we ate shown various devices for putting
the circuit to **earth,” should such a contingency arise.

But in these cases the meaning of *“*carth,” though sufticiently the same
2s in those previously noticed to warrant the retention of the name, is really
quite-different.  “Earth” is not necessuy in these cases, as it was in the
early days of electricity, with frictional machines. Nor do we use “*earth”
to save us one cable, as we do with telegraph wires, and as we may with
telephone wires,

It is true that in @ recent lawsuit over some electric lighting patents
“earth” was brought very much in evidence , but it was shown that what
was meant was an uninsulated metallic return cable, and that the cable
might be insulated if you like.

It is also true that certain electric tramways in America, and in this
country, use what they call *‘earth" for thele return current ; but they do
not mean “‘earth” in the old sense—they mean a set of conductors, the rails
that happen to be on the ground. In electric ighting work we get as far
away from **carth” us possible,  To any but electnical engineers of consider-
able experience A recent report that has been made by a Board
of Trade inspector must be exceedingly puzzling.  Shocks  were
obtained from the water service in a house in St. James, and a gas meter
bad one of its sides, which rested against the damp wali, caten through by
electrolytic action. ‘The water and gas service 1s referred to as being
several volts above the conduit in which the cables of the Electncity Supply
Company were laid ; and further on it is stated in one patt of the report
that eanth, which should be absolite zero of clectrival potential, had a dif-
ference of 190 volts with one of the supply mains, the normal pressure of
the service being 220 volts > What does all this mean > What does **eartu”
mean here?

In connection with electric light supply, where two insulated cables are
used, “‘carth” may he taken to mean any conductor, such as water and gas
pipes, iron conduits, &c., that may be present in the ground, and which are
all more or less «dl in electrical connection with cach owher, by reason of
the moisture which is held in suspension in the soil, as well as in bricks,
wood, and even in the hardest stones present.

But, and here 1s the point where this “*carth’ varies from what we called
“earth” before.  These masses of mctal, damp ground, &c., should have
no connection with the ¢lectric lighting service at all; they are at absolute
zero, because they are, or should be, absolutely neutral.  Whenever they
becomie connected, citier directly or indirectly, with any portion of the
electric lighting circuit, they are no longer at zero of electnical potential, be-
cause no longer neutral, and form part of the electric highting system, just
as if they had been regularly caleulated for and laid as the cables wese. and
the danger, when such a connection exists, is not from any reservoir having,
been suddenly tapped, as a water-bearing fissure may be in a nune, but in
the suddenly bringing within the influence of the electrical pressyre created
at the central station, of a system of conductors that are of uncer ain and
varying mcasurements, and quitc beyond the control of the engincer,—
London Etectrical News.

SPARKS.

Mr. O, Higman, of Ottawa, has been appointed by the Dominion Govern-
ment Inspector ot Electric Lighting and isat present engaged in formulating
rules for governing the installation and operation of electric plants.

At the Windsor Hotel, Ottawa, Ont., recently, the Mayor and a nuniber
of other notable men were invited to partake of a banquet, the components
of which had been cooked to 2 nicety inan clectnical oven, tocated at the
car sheds, where the cumpany afterwards had the pleasure of mspecung i
A local paper gives the following description of the cooking apparatus.—|
**The oven is of brick, about six feet wide, and somewhat deeper, and about
six feet high  In the lower part of the oven are two Ahearn heaters fed
by a wire from the Chaudiere Electric Light Cumpany, guing & power of
fifty volts, There is no water about this system, as in the house heating.
It is just the dry heat.  The maximum varmith produced by the two heat-
ers is literally sufficient to roast an ox so intens# is it, but of course can be
modificd away down, and that easily. The beauty of the new system is
that everything so cooked is done equally all through. There is no scorch-
ing in one part and half-done-ness in another part. “To avoid loss of heat
by opcning and shutting of the oven door in cooking there are at the side of
the doors peepholes, as it were, protected by heavy plate glass.  The pro-
gress of cooking can thus be watched without cisturbance to the articles be-
ing cooked,”

1Vith the assistance of the Provincial Secretary the town authorities have
reached an agreement under which the _Port Arthur clectne rulway will be
extended to Fort Witiiam, The agreement provides that Fort William West
will have a railway in full operation by next autumn.  The whole length of
theline will be cight miles, and a certain number of cars will run continuous-
ly from one end to another every day.  Certin provisions were made as to
Fort William taking a joint ownership if 1t so clects, and certain protective
clauses were put in guarding Port Arthur’s interests o the event of the por-
tion of the road within the limits of Fort William being taken over by the
municipality, Port Arthur is to hase the right to run  the road for 20 years
from Dcc. 1, 1893, At the cnd of that time Fort Wilkam may buy the pro.
perty of the rmulway which lies within ts own himits at a valuation 1o be settted
by arbitrators.  The railway plant and propeny are not 1o be taxed by the
council of Fort William, Until Fort William pays for ananterest in the
road, the road is to be managed by the council of Port Arthur, who shall be
entitled 1o the whole income derived from the milway.  The line when com-
plicted will be a great boon 1o the citizens of Fort William and the large
number of people who have occasion every summer to pass through that
ltocality.

/
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ELECTRICITY IN MINING.

1 a3t on record as bemg of the conviction that a successful
electic percussion drill is the key to the general introduction of
clectricity in muning operations, writes Nelson W. Perry in
FLlectriaty.  As the statement thas stands it might be mislead
myg, and 1 wish at this point to make myself quite clear. Itis
a fact that at the present time considerably less than one per
ceut. of all the mines operated employ power drills of any kind,
or feel the nceed of them, or, in fact, would use them if you fur.
mished them a completely equipped plant free of charge. To send
solicitors among these, would thercfore be not only useless, but
a waste of time and substance. there is, however, another class
of mimes where power drills are not used but might be used
to advantage. Here, intelligent presentation of the case might
result in business, but how is our tenderfoor clectrician or
soliutot to distnguish between the two? But among those
munes which do ase power dnlls huw useless it is to attempt to
induce the management to put in an electric plant which will do
but a portion of the work, whercas it alicady has a steam or
compressed air plant that will do it all. The representative
of the electrical company offers to light the mine with electricity,
and will guatantee to work the pumps, hoists and drills by the
same agency, but he knows nothing of pumping, hoisting or
drilling, and his iynurance is at onee apparent , and as to light
g, thatis @ luauy, and our western brother is unused to
luxuries.

But if a few of these mines which can use power drills could
be equipped with a perfectly satisfactory clectrical drill, the en-
tering wedge would have been driven, and the moral effect upon
others would indeed be salutary, and in my opinion do more for
the general introduction of electricity to mines of all classes
than any other one thing. But the fact is that the electric drill
has not yet given entire satisfaction. The manufacturers have
put it on the market somewhat prematurely, making claims for
it from shop tests which have not yet and cannot be bome out
by continued use. If less had been claimed, yreater satisfaction
would undoubtedly have been given; but when the claim is
made that a certain amount of work can be done with an ex-
penditure of 4 H.P., and in practical work but a fraction of this is
accomplished with 7 H. I, the reputation of the machine is ser-
iously damaged. Manufacturers must understand that shop
tests of 12 or 20 minutes or an hour’s duration give little indica-
tion of the practical working of & machine.

Some of the objections urged by practical men against the
electric drills of the present day are that they are too heavy and
heat up to an abnormal degree.  Both of these objections must
be met before the electric drill will be a practical success. We
know of onc instance in which a lot of electrical drills of a pro-
minent make were thrown out because they would not clean
the hole well.  This was not an electrical difficulty, but pro-
bably entirely due to a fauity bit. It emphasizes, however, what
1 have been contending for all along, viz: the importance of
employing for all mining work—both in the shop and in the
field ~of men who know their business. It will not do to copy
after accepted practice unless the conditions in both cases are
cxactly the same. A drill bit that will clean at 300 strokes per
minute may choke the hole at 6oo strokes, or vice versa; and
onc which will work satisfactorily with a true reciprocating
motion may not give satisfaction when this is departed from.
Attention to details of this kind by men who thoroughly under-
stand their business, 1 am sure, would have saved the electric
companics much trouble. |

‘Then as 1egards water power. While there are but few
clectngians who are also mining engineets, the proportion who
are also hydraulic engrneers is still less. The opinion that to
run a plant by water power it is only necessary to find the water
power, mstall a wheel and connect the latter to a dynamo,
has already resulted in many disastrous failures in the
mining regions. In the first place the water powers are
often gauged at the wrong time of the year and an estimate
made which 1s far in excess of the mimimum, which for steady
running must always be regarded as the maximum. This is
due to 1wo things . first an ignoriance of the business; and second,
to taking the measurements at the wrong time of the year, when
the water supply is not at its minimum. Throughout a large
portion of our western country the proper time to gauge the
streams is in midwinter, and carly in the morning when every-

thing is frozen up tight. Those familiar with the western moun-
tain streams know that the volume of water carricd by them 1s
sometimes double at 4 P. M. what 1s it at 6 or 7 A. M., but the
difficulty is that at the season of the year most favorable for
gauging in other respects, the localities are often almost inac-
cessible on account of the snow, Then in regard to the proper
regulation of the wheel.  This is of the utmmost importance, and
nothing short of automatic regulation will answer the purpose.
A lack of attention 1o this caused the utter failure some years
ago of onc of the largest electrical plants for mining purposes
that has ever yet been erected.

In the case above referred to, a river had been diverted from
its usual course in order to enable the company to wash the gravel
for gold. The water of the river furnished the motive power for
wheels which drove the dynamos, and current was carried for
about 12 miles to a series of motors lucated along the exposed
river bed. These were employed to operate cranes to remosve
the large boulders that were in the way of these placer nuners,
Occastonally as onc of these boulders was being lifted it would
slip from its fastenings, thus suddenly removing the load both
from the motor and from the dynamo. The result was that
either vne or both bumed out, and this occured so often that the
plant was declared a failure, and finally abandoned entirely,
having discredited electricity in that section of country to such
an extent that it feels the effect of it to this day.

PLACING OF AMMETERS.

Prof. C. W. Pike gave the result of some experiments with a
Weston Ammeter, made to show the effect of \wo or more in-
strumients on cach other when placed near together.

1t is much handier when making tests to have the instruments
arranged as near together as possible, yet they must not be

placed so as to affect the correctness of the readings. Several
A4 Vi C
/‘—\
) l
1
~— l

When two instruments cnly ate used placethemas A and B
or Band C. When three; jlac; in this position.

tests were made to ascertain a safe distance for placing so as
not to affect the other instrument or be affected by it, and
several interesting points were brought out. :

The outline sketches will make clear the correct positions for
the least error, although the instruments need not set square
with each other if placed overa foot away ; i. e. one foot between
the nearest points of their frames.

TELEPHONE COMPANIES LIABILITY.

IN the case of The Southwestern Telegraph & Telephone
Company vs. Robinson, reported in the Washington Law
Reporter the Circuit Court of Appeals for the fifth circuit decided
that a telephone companv which fos several weeks permitted its
wire to remain suspended across a public highway, a few fect
from the grouad, was liable to a traveler who came in contact
therewith during an electrical storm, and was injuted by a dis-
charge of electicity which had been attracted from the atmos
phere, since the electricity would have been harmless except
for the wire. The court said. “The duty on the part of the
telephone company was clear to prevent its wirc from be-
coming an -obstruction on the highway. Under the circum
stances shown the defendant in error might have been hurt by
coming in contact with the wire of the telephone company, and
injuries to the defendant in error might have resulted indepen-
dent of the fact that the wire at the time was loaded with a
charyge of electric fluid from the clouds and storm then prevailing.
So that it is difficult to sce how this verdict could be disturbed
cven if the contention of the plaintiff in error is correct, that the
clectricity with which the wire was charged at the time was the
proximate and immcediate cause of injury to the defendant in
error, for which the telephone company cannot be held respon-
sible.”
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THE POSSIBILITIES OF THE TELEPHONE AS FIRST
VIEWED BY THE INVENTOR.

Tur following interview took place recently between Prof.
Graham Bell, the inventor of the telephone, and an old news.
paper acquaintance on the staff of one of the Boston papers :

“Did you appreciate, Piofessor Bell, the possibilittes and
trencendous scope and influence of the telephone when you
described your invention to me mn 1876?”

“No, I did not ; but I was much more sanguine of its success
than were my business associates at that time. Like all -
ventors 1 saw what no one else could sce at that early day. |
saw a forlune for some one and hoped that 1t nught be for me.
Jut really, you newspaper gentlemen place my fortune too
high. You are responsible for a too exalted impression in the
mind of the great public as to the colossal proportions of my
estate. 1 am said to be a millionaire, and people chaige me
for everything as if I were a milhonawe. The telephone has
made large fortunes for many men who were courageous cnough
in the infancy of the invention to invest n the enterprise, but
the amount of money made by telephune compames 15 not so
large as the public supposes,

‘‘Has the telephone reached its ighest stage of improvement
did you say ? Obh, no ; [ sincerely believe that its possibilitics
are much greater than any of us imagine. What we must now
do is to discover some method by which to simplify the comph-
cated system which has grown upand surrounds my original in-
vention. The telephone proper is the same to-day that it was
15 years ago, when the first line was run from Somerville to the
office of Stone & Downer, the State street bankers and brokers.
Mr. R. C. Downer, now president of the Broadway National
Bank, was really the first to use the telephone, and when 1 recall
the crude manner in which the line was then constructed, I am
surprised that it worked at all. '

“In the summer of 1876, when you so kindly published a

sketch of my invention, and when the Boston feurnal told the
world about my achievements, 1 could then talk as far as North
Convway, N. H., and south to New York. The night when you
were obliged to decline an invitation to meet myself and Sir
William Thomson, the celebrated English electrician, who has
since been made a peer of Great Britian in recogmition of his
invaluable contributions to science, I had secured the use of the
line of the then Mutual Union Telegraph Cowmpany, and we
conversed with New York, but, of course, the conversation was
not:so easily carried on as it has been since the constiuction of
what is known as the metallic circuit.
" ©At the outset we experienced a difficulty in ‘calling up’ peo-
ple at the cther end of the line, and $50,000 were expended in
merely developing a ‘call bell.’ To do that it was necessary to
use an induction coil, or two high resistance coils of fine wire at
either end of the line, making four in all. That necessitated a
new transmitter, for originally the hand telephone was used as
atransmitter and receiver, and the new transmitter called for
more, resistance coils and 2 battery at cither end of the line.
And thus addition after addition has been made, while the tele-
phone pripciple remains the same as it was originally.”

“The public is disposed to grumble at the prices charged for
the use of telephones, and think that because the company 1s
doing such an enormously lirge business that it ought, therefore,
to reduce rather than increase, the rvates. The fact 1s, that the
telephone business is unique i this respect. It costs more to
do a large wholesale than i retail busmess, and is less remuner-
ative. It is difficult to convince the public of this, but it is
nevertheless, true.  To mect the demands of the public expen-
sive additions have been made. The ‘call bell’ was a necessity,
but it cost money tointroduceit. A transmitter was a necessity,
and that cos: money. Improvements have been made in many
directions. Every genius has been encouraged to nvent some-
thing that would enhance the value of the telephone to the
public, and that has cost money. In fact, the increase in ex-
penditures in perfecting and adding to the original invention
have been, vot in arithmetical, but in geometrical proportion.
The original charges were not sufficiently high ; consequently,
it has deen necessary to increase the amount, and ualess some
device shall be discosered whereby the expenses can be reduced
it will be necessary to make a further increase.”

“Americans ave averse to the tollage system. They prefer to
pay a lump sum and to use the telephone as often as they wish,

for all soits of purposes. \What is the result 7 The business
man, who has occasion to use the telephone manv times a day
pays no more, in most cases, than the man who only actually
requires it two or three times a day A great deal of useless to
and unnecessary talking is done every day over the telephone.
Servants gossip over it ta their fricnds ; people call up their
neighbors many times when they would not do so if they were
charged a certain sum every time they did so.  Uf the tollage
system were introduced the number of calls would be reduced ;
it would require fewer cmplovees to transact the business, fewer
wires would be necessaty- and in a thousand and one ways
would reduce expenses, while the men who did need the tele
phone frequently for business purposes would pay for it.

“The telephone, as at present constiucted, necds the open air
to obtain the best results.  ‘To use wires placed underground a
metallic circuit will be necessary, similar to the one used now
on long distance lines. To place the wires underground and o
make a metallic circuit, which means to use two wires where
one is used at present, will materially incresse the eapenses of
the company, and the public must pay for the lusury, Asthe
number of wires is increasing rapidly it is evident that they.
must, ere long, be buried.

“To simplify the telephone opens a wide field for inventors,
for it is in that divection that we must turn,  Pay a visut to the
central office in Boston, New York or any other large city, and
you will be astonished at the complex system which has grown
up alniost unnoticed within a few years. There is a labyrinth
of wires such as no outsiiier ever dreamed of. The telephone is
so simple in itself and the people have become so familiar with
its use, that they would be astonished if shown a modern switch-
board. It cost $150,000 to construct the switchboard for the
central office in New York city, and if you were to see it you
would be surprised that it could be constructed for even that
large sum.

“Of course, 1 am not speaking now from the standpoint of the
business manager of the telephone. I am merely a stockholder ;
I have nothing to do with the business management ; but it is
patent to me and to others that the problem to solve now is,
How can the telephone business be simplified and expenses
reduced without impairing the efficiency of the service? Itis
needless to say that business will ihcrease. New subscribers
are clamoriny daily for the service, and this means more wires,
or better facilities for using what we now have.”

THE TEL£PHONE INSPECTOR.

HE apparently was a visitor from the rural districts who was
totally unacquainted with city ways. He entered, saysa Chicago
paper, one of the offices at the city building and finally atiracted
the attention of a clerk, who rather gruffly inquired : ¢ Welj, what
1s it? What can 1 do for you?”

“Where's your telephone ?” asked the caller, taking a survey
of the room. :

“Qver there”

Without saying another word the caller walked across the
the room, timidly took down the recciver, placed it tohis ear,
and stood for a minute as still as a statue, evidently listening and
waiting for the mysterious instrument to “say scmething ” to
hima.  Then he carefully hung up the receiver, glanced around
the room and noticed that the face of every clerk was stretched
out of its normal shape by a2 smile of generous proportions.
Again he returned to the attack. After listening as before, he
tapped on the transmitier several times. Again he waited.
Then he glanced about him,. put his lips close to the ’phone, and
said quietly—very quictly, “ Hello¥”

This was too wmuch for the amused clerks to stand. and after a
hearty chorus of laughter one of them kindly volunteered to show
the old man how to operate the new-fangled talking machine.

“Hang up the receiver just as you found it. Turn that little
crank at the right, which rings the bell. Then take down the
‘phone, plate it to your car, and when the central girl answers
tell her—-"

The old gentleman slowly turned, and gazing long and stead-
fastly on his young frniend, remarked, in that same, sad, sweet
voice.

“Say! Don’t get gay, now.
testing your telephone”

I'm the inspector, and I'm just
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TRADE NOTES. .

*The Toronto Electrical Works report themsclves very busy on contracts
for the Toronto Street Ralway Company, for whom they are making the
cut-ont boses. switch boxes and trolley wheels, business generlly they find
very good and improving,  Owing to the dewmand they have increased thesr
machnery list and space to meet the requirements of a growing trade.

Messes. Darling Bros. have made recent siles of Claussen clutch pulleys
us follows: Hobb's Hardware Co., 1 36 in. x 12 in. clutch pulley; Wm.
Clentenming & Son, Montreal, 3 a5 b, p. cluteh coupling ; R, White & Co.,
Montreal, t 60 in. x 12 in. clutch pulley; 136 in. x 10in. clutch pulley; t
24 in. x 8 In. clutch pulley; 1 so h. p. coupling ; Standard  Dein Pipe Co.,
St. John's Que., 1 44 10, x 12 {o. clutch pulley.

¥, I Dixon & Co.. manufacturers of leather belting, of this city, have
received an order frum the ‘Toronto Llectric Light Co. for two enormous
leather belts for the addition to their works on the esplanade,  These belts
arc 1o be 33 inches wide, double thickness, and 260 feet long. F. E. Dixon
& Co, have alseady supphied to this company four large double belts, 36 to
38 inclics wide, averaging each over too feet loug, one of winch has been i
steidy use for over 7 years,

The Ball dlecine Light Company report the following recent sales:—
Mount Forest Electric Co., 500 light alternating plant and installation;
Citizens' Telephione and Electric Co,, Rat Portage, Ont., 1,000light altenat-
g meandeseent dynamo and ttation apparatus ; Imrie & Graham, Toronto,
combination motor and incandescent lighting plant, so lamips; E. Hoorl &
Co.. Toromto, hoiscry manufacturers, combination motor and incaudescent
plant, so lamps, Messrs, Geo. Hees, Son & Co., Toronto, window shade
manufacturers, clectric motor , Messrs. Anderson & Godarnd, Ontawa, Ont.,
electric motor, Hart & Co, stationary manufacturers, Toronto, clecti
motor.

The 8t. John's Electric Light Lo., of St. John's, Newfoundland, whose
station was completely wiped out in the recent conflagration, have complet.
ed a new brick station on & much larger scale than theirold one.  This is
equipped by John Starr, Son & Co., Ltd., of Halifax, who have contracted
with the Electric Light Ca. for the supply of two leonard-Bali Compound
Engines of 100 h, p. each, two 30 light arc dynamos and one 1200 alteraat-
ing incandescent dynamos, a. well as the wires and supplies. ‘The dynanios
were made by the Royai Electric Co., of Montreal, and will be in operation
ma few days.  The X ossrs Starr bave installed n plant of the Latmeyer
system in the mackine shops of James Angell & Ceo., St John's, and are
about completing another of the same system for the new bakery establish.
ment of Messrs. A. J. Harvey & Co.  The Starr Co. are also doing a large
business in ** Unique ™ Telephonss, of which they are sole manufaciurers.
‘The principal advantage clumed for these, over other instruments lies in
the transmitter, the adjustment of which does n2t depend on any springs
or screws, the adjustment of this transantter 18 all done 1a the manufacture,
after which no further atteation or adjustment is required, T'his 1s clumed

Vibepd

'ROBIN & SADLER

2
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RUYNAMO BELTSY
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T TORONTO
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to bethe only transmitter that fulfills the above requirenients and it is
certainly a strong point inits lavor both forexchange and private use.  They
arc handsomely gotten up in diffcrent styles for exchange and warchouse
purposes. The Valley Telephone Co. of Nova Scotia, after six months
sitisfactory test of these have extended their lines throughout the Aunnapolis
Valley, a distance of 85 miles and huve now 65 of the ** Umque "' standard
telephones in use with good prospects of largely increasing that number,
Messts. Starr sell these instruments outrightat a very low price and will be
plensed to commun’eate with telephone companies or private parties wamt.
ing telephoncs. )

————

PERSONAL.

We had the pleasure of o cali a few days ago from Mr. H. C. Whitney,
agent for the Crocker Wheeler Electric Co., of New York, who is here with
the object of extending the Company's business in Canada,

Our congratulations ure hereby extended to Mr, A. M. Wickens. who re-
cently resigned his position as chief engincer and electrician of the Toronto
Gilode to assume the duties of a similar, bLut more important position, in
the new Legislative Buildings, now nearing completion in Queen's Park.

PUBLICATIONS.

‘I'he contributions to the October Arene ate varied, interesting and able.
‘The Arena, besides being the most fearless and aggressive of our reviews,
is always varied and exceedingly intere<ting, It combines the intellectual
wealth and profound thought of the scrious review, with the entertaining
qualities of the popular magazine.

Alex. Anderson’s clectneal works, Adelaide St, loronto, were severely
damiged by fire it week ago.

Mr. Samuel St Jaques, head clerk C. P. R. Telegmph Company, at
Ottawn, was waited on by the leading newspaper correspondents of the city
and presented with a handsome diamond pin on the occasion of his ap-
proaching viarriage to a Brockville lady.

The “Unique”
T

ELEPHONES

Made especially for Exchange and Private use.

The cheapest, simplest and most effective
Electric Telephones in the world.

The “Uuique” Transmitter is the only
onc made which does not require adjustment
and that is not affected by atmospheric
changes, or rust up.

ALWAYS THE SAME.

. Will transmit over the longest distance
without readjustment.
“Samson” Batteries supplied with the
“ Unique.”
Send for Telephone Circular and Price List,

MANUFACTURED ONLY RY

John Starr, Son & Go., L td.

Manufacturets and Dealers in

ELEGTRIGAL APPARATUS AND SUPPLIES,

2, 4 and 68 Dukea Street,
- HALIFAX, IN. S.

THE “CLARK” WIRE.

Inaulation Guaranteed sekercven waed, Acriat,
Onderground or Submaurine

In a letter from the Inspector of the Boston Fire Underwriters’ Union, he stutes: ** A thoroughly reliable and desirable Wire in every respect.”

The rubber used in inmlad&i oue wires and cab'es is especially chemically prepared, and is guaranteed to be water-proof, and will not dsteriorate, oxidize or crack, and

will remain Gexible 1 extreme

and abrasion, which
of all gauges and dismeter of insulation for Telegraph and Electric
finish for ceiling cleat work as well as our standard culor,

d weather and is pot afiected by heat. ‘The insulation is protected
with Clatk's Patent Compound, and special extra finish, which we have now adopted for all our solid wires as an extra weathe

from me:ha ical injury by one or more braids, and the whole slicked

oof protection, and a'so preventing chafing

T
ts water, 8ad, and tn a very great extent ﬁregrpo!. Ourinsulation will prove durable when all others fnrif. We are prepared to fumnish Single Wires
ights from stock. Cables made toorder. We are now prepared to furnish our Clark Wire witha white

Clark Joint Gum should be used for maling waterproof joints. This is put up in half-pound boxes, in strips about one fc > long and five-cighths inch wid d
whewnpped ahoulta jotnt and lbrw«!ul ﬁ{;nl)' it mﬂleu a soh;! m.us.d Fgr l;g}l\h‘ljly dam:l Mou)::l use, wé 'm.gce all s}zts of slrdandcd arﬁl flexible wifh Clark inn;l:el}::‘.
6 guarantee our ingsulation w rever use or Jndergroun or Submarline, and our net prices 1 i
than any other first-class Insulsted Wire, We shall be pleascd to mail 'Caxnlo:ucs' with terms and dxsoot'mu for quantities. ' et prices are as low, if not lower,

EASTERN ELECTRIC CABLE CO.,

GI to G5 Hampsh're Street,
BO3TOIT, MASS.

HENRY A.C! ARK, Troasurer and Gen'l-Manager.
HERBERT H. EUSTILS, President and Electrician,
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manufacturing 20 elestric cars for the Montreal

> H y o k4

Street Railway. Manufacturing Electricians and Engincers.
The Brantford Electric Light Co. has agreed

to accept 33 “cents per lamp per night for 35 . . .

lights under a yearly contract with the council. Dealers in Electrical Supphes.
The new centeal station of the Guelph Gas and Makers of Dynamos and Motors.

Electric Co., went into operation on Sept, 18th. Dealers in Electrical Books.

The building s & most substantial one, and in

point of cquipment in said to- rank in the first- : -

pont 35 Adelaide Street West, TORONTO.
At the instance of the Bank of Montreal, the

sheriff of Essex lins been appointed receiver of the

Windsor and Sandwich Electric Railway. The

. . L]
Third National Bank of Detroit is said to have a LA i Hl gh Gl‘ade
claim against the road for acarly $50,000, and the * £
Bank of Montreal & claim of $3,000. : " : ‘
A new power station for the Eastern Electric ) e I d t L h
Co. at St, John, N. B.,is in coursc of erection, — ncan escen amps

It will be built of brick similar in design to the
present station, which it will adjoin. 1 will be

35 ft, by so ft. in size, two stories high, and the . K '
size of the combined bunldmgs will be 130 fi, by MANUFACTURED BY THE

" soft.
‘The inaugural ceremonies in connection with

the opening of the Winnipeg Electric Railway, ‘ )
were attended by great enthusiasm on the part | ’ . . TD
| of the citizens. The first trip Was successfully ALRY ny .

made with about three hundred passengers.

aboard. The company carried passengers the . E . -
first day free of charge. At a meeting of repre- ’
sentative citizens n vote of thanks was passed to | o 06 tO 100 Klng Street

the compan: *n recognition of the energy dlsglny- <

ed in the construction of the road. o 2
A new company has been formed for xhc pur- M O N I R E A I

pose of endeavoring to secure the right of 3‘

operating electric cars” in the, City of London, oy

Ont. Thecompany has made & proposal to the SUBSCRIBED CAPITAL, 100,

00,
City Council, which has been met by a counter A\iOUNT ON DEPOSIT WITH THE GOVERNMENT 0F~CAVADA$$54 724.
proposal from the existing company, which under SIR ALex.CameBELL KCM.G, Paes.

acity by-law, have the practical monopoly of {Licut Govr of Ontario)
certain strocts uatil the year 1925, and have the THE mj]’h NS E@IIMN Jotwn L.Btaikie Eso.Vice Pres.
first clar. to extend their lines on these and

other streets.  Action has been deferred by the

council, pending a complete proposal from both A a
S . G Ilsm/am ce .(}om fCanaéa

The Eugene Phillips Electrical Works, as
assignee of William Henry Sawyer, of Pravidence,
have been granted a Canadian patent for an
clectric cable, consisting of a series o1 insulated
conductors, braided loosely -together with respect
to each other into tubular form, exach conductor
being thereby held apart from its adjoining con-
ductor, practically surrounded by the air oc-

cupying the pores and interstices of said fibrous "o e GC. ROBB Chief E ineen F SecT
filling, whercby a"bigh insulation resistance anda C NG ENG]NEER S ie n8 neen A RASER. ecy reas.
low inductive capacity is maintained for the said ONSULTI * Heap OFFice. 2ToRONTO STr

conductors, and means for centrally supporting T i OR (9] NTO
Ao TR . . Py

the conductors'6fSaid series and for maintaining Prevention of Accldent our chief aim. Economy of.fuel sacured.

them in position, . ’I‘E—Thc offices of the Company'have been rcmovcd trom abovc address to the Canada Life Building.

' G. W. HENDERSON

FECTRGAL SUPREES

et U QPR Ut vermm e
ESTIMATES FURNISHED FOR

Lighting, Power and General . . .
« + + + + « Electrical Construction..

CANADIAN AGENT FOR
\ THE ECONOMIC
: ELECTRIC
MFG. CO.

BOSTON.

Q)

OUR MAKE OF

STEA.M PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MFG. Co.

(LIMITED) 2 51 ST.. JAMES STRI‘I:T =
TORONTO. ==== MON'I'REAL.

ST ) ™~ R Al N , !
- ** :

,o
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* Juggernaut™ is not such an inappropriate title ,
for the uoliey car afier all.  In Indin the be.

" . . 2 '
nighted heathen in the dark days of the past de. |
Wberately cast themselves benenth the ponderous
wheels,  Heiein the full hight of the mineteenth
R —— -

century, and 1 Christian Canada, the same thing
is done. ‘T'here is, however, this marked dift r.
ence In the impelling causes  in India the sacrifice
was due to relgious fanaticistn ;. here it is the

1esutt of fool-hnrdiness, —Voronto Neres. !

A View of the World's Fair Buildings,

i the form of a Inrge sized hithograph, in cight
colors, with key to same, can be had by sending
your address with twenty cents in postage stamps,
1o Geo. . Heaflord G. P. A., Chicago, Mil. .
wankee & &1, Paul R'y, Chicago, T As the
supply is humited, upplications must be made |
catly.  Should the supply tecome exhausted the .
postnge stampe will be roturned taapplicant,

- e At IR )

P—— R
“I'S THE PACE THAT KILLS.”

APOONBER'S HONOR BRIGHT
MAQOHINERY JOURNAL RUX METAL

COPPERINE

' T A T N
WON'M LET 2 SIS 00 E 1T
STAND3 ANY GiIT, WEIGHT OR MOT-ON.

KKEP an EYE on Your STOCK.
IF YOU WANT TO DO BUSINESS
HAVE THE RIGHT KIND OF 60008
% D) BUSINEAS wWiTH, !
& T0U FEAR NOTHING AND FEEL HAPPY. ‘2
IT HAS A CHRISTIANIZING INFLUENCE
WHEREVER IT REPLACES
NEW OR OLD HOT BOXES.
BV ALL MBANS USE I,
8IMP.Y, TRERL I8 MUTHING LIXE IT.

COPPERINE N —
Supenntendent’s Office, Water Works Dep't, A"n GUT 0FF Gnupl'"ns

TORONTO, January 6th, 1891,
AloNzo W SrOONER, ESQ.. For Electric Light Stations and all purposes where intermittent power is required.

Port Hope, Ont.
Diar Sik: 1 am pleased to say that after
ncarly three years' constant use day and night,

on our largest engine, your Copperine has stood ¢
its work well,  Lhave not had to renew any of ILLER ROS & OMS
the heavy bearings yet, so I consider that speaks [ 9

for itself. 1 am pleased to recommend it to any
ane in need of metal to stand heavy work. (Buccessors to Miller Bros. & Metokell)

1 aum, yours tnuly. Toronto Office: 74 York Street, MONTREAL, QUE.

J. C FERGUSON,
Chiet Enginecr Torcnto Water Works, ESTABLISHED 1869

OCHAS. F. ERNST, - NEW_HAMBURG, ONT.

SOLE AGENT FOR DOMINION OF CANADA FOR

THE NATIONAL CARIZEON CO.
_ m===——=—==—oand The Standard Carbon Co. OF CLEVELAND, OHIO.

Agent for Electric Light Supplies for all systems, A . vate
Arc and Incandescent Dynamos. Write for prices. nnunciators for Hotels and private houses.
Electric Burglar Alarm for Banks, Warchouses. &c.

Electric Railway and Power Motors, 4 to 100 H. P,

THE RELIANGE ELEGTRIC MFC. CO0., L.

WATERFORD, ONT, -

MANUFACTURERS OF ALL RINDS OF

RHILECTRICAT MACHINERY

FOR LIGHTING AND TRANSMISSION OF POWKER.

Constant_Current ani Constant Potential Dynamos, for Arc Arc Lamps for Constant Current and Constant Potential
and Incandescent Lighting. Circuits, :
Flectric Railway Generators and Motors. Our Sq%’“am‘l’s; Generators and Motors are automatic and
. clf-regulating. .
ationary Motors of any horse-pow R . . . . .
lnc:adcsccm Circuilg. horse-power, to run on Arc and All kinds of Station Fixtures, Switches, Lightning Arresters,
Rheostats, Ammeters, Volt-meters, &c., &c.

We give s lal attention to Long Distan
and contains more maerit than agy otharc:n-t;'l‘\a: :nn;l::loot? of Power. Our apparatus is simpler

WRITE US FOR PARTICULARS AND*PRICES.

Head Office cnd Works : WATERFORD, ONT. Toronto Office : 141 King St. West, TORONTO, ONT



