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Tre ROYAL ELECTRIG COMPANY

¥, OF MONTREAL

B
% MANUFACTURERS OF ALL DESCRIPTION OF

Y

Electric Light and Power Apparatus and Supplies

THE LARGEST ELECTRICAL FACTORY IN THE DOMINION.

SOLE proprietors for the Dominion of the Celebrated

Systems of Arc and Incandescent Electric Lighting and Electrical Power.

Arc Street' Dynamos and Lamps,

Low Tension Incandescent Dynamos.

Alternating Incandeseent Dynamos and Transformers, Motors and Generators.

FULL LINES OF

ELEGTRIC LIGHT AND POWER SUPPLIES.

F you contemplate erecting an electric light or power plant,
communicate with us before closing any contract,

We have one of the best equipped factories in the world, and employ a
large and efficient staff of electrical engineers and experts.

- We are still increasing our capacity, which has more than doubled itself
during the past two years, and are in better position to=day, than ever before, to
handle large contracts. We are always pleased to furnish mtendlng customers -
with full. information. and: .estimates; S
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| FOR STATIONARY PORTABLE AND MARINE BOILERS.

degrees of temperature was added between condenser and

o boiler in pgssmg tl1roug11_gu§11p_. )

Absolute Actuation and Regulation without the use of Tappets,

Levers, or other Mechanical Construction.

As the eabaust nungles with feed water and tewuns to builes, there is no Juss of
: henee s the st ceununucal pump o wse. For hut o wold water of Yguids,

mth ot withvut Hand Pumping Attachment, NO PUME EVER MADE THE RE
CORD OR BECAMIL SO POPULAR AS THE “MARSH.”

TUIS LUT SHOWE SMALLEST SIZE MARSH Patented in Canadae 7th February, 1889,
PUMP, WITH HAND LEVER.

MANUFACTURED ONLY BY —s

JOHN CILLIES & ©O0., - GARLETON PLACE, oNT
I KAY ELECTRIC WORKS

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

MIANUFACTURERS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS

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

APPLIANCES.  SPRCIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

By letlm7 a tlchtncr throwmor off the hea belt or stoppmcr the |

enmne’ All of these are obiectionable.

—compact, simple, durable, large frictional area,

4 ful gripping mechanism.

| We guarantee this pulley to work satisfactor-
“ily and to be thoroughly reliable.

6 grips for any class of work. Also a Cut-off

N Y  Coupling of the same design.
v

Send for circulars and prices.

THE WATEROUS ENGINE WORKS GO., BRANTFORD,. GANADA.

LLECTRU PLAIING MACHINES AND GRNERAL LLL(.TRI(.AL 4

We have patented a Friction Grip Pulley, j.l

amplc clearance when out of engagement, power- ;

T a recent test by Prof Cooley, of chhlgan Umve:'sxty, 48

i A s datinid

LT

Made split when required, and with 2, 3, 4, :
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EDISON GENERAL ELECTRIC CO.'S WORKS AT SHER-
BROOKE, QUE.

Tue Cavadian works at Sherbrovke, though small in com-
panson with the Eadison company s Amencan establishments,
present smore puints of snterest than any une of these, for here
arc combined the mdustries embraced by the New York and
Schenactady wurhs,  Indeed, we tind here the manutacure of
all machimery and apphances necessary for the equipment of all
kinds of plants for the supply of light and power,, except lamps.
1o the dynamo department there are always in course of con-
struction machines of all suzes, frum the sl 250-watt,” which
supplics current for five sixteen-candle power lamps, to the “No.
Thirty-two,” designed to run 1,150 lamps of the same lighting
power. ‘The motor department turns out machines forall kinds
of work and for a large range of capacity, from X td°75 horse
power, These are both for stationary and street car work.

The foundry is ovcupicd with the production of castings of brass
i cvery size and shape, ready to be passed on to the machine
shop, where by means of lathes, dnlls, punchepresses and other
smitable machmery they arc fitted up for the purpose they have
cventually to serve,  Inthe carpenters’ and pattern makers' shop
patterns are made of parts of machines which the moulders will
afterwards turn out in brass and iron. The cable department
supphcs all vaneuces of stranded cond sctors for conveying cur-
rents for ditferent classes of work, amongst which the chief are
telegraph, telephone, lighting and power.  Here, amongst others,
are made large lead covered telephone cables, some of which
contain up aards of two hundred scparately nsulated wxes, and
composite conductors designed for every knd of overhead, un-
derground and subacqueous purposes.  On these the tube de-
partment are now working—the method of manufacture bemg as
follows . Copper rods of thickness varying from 4 inch to 4-5
inch have wound round them a spiral of rope saturated with a
liqud insulation, after which three rods are bound together with
a simlar larger spiral.  The bundle 1s then shpped into alength
of pipe, the ends of the rods being allowed to protrude at each
extrenmity. A visud bitanunous compound 1s now forced in
under pressure, su as to completely nll il the intersuces between
the copprer, tope and pipe, rendenay the whole tabe mpervious
to mosture end gases. The ends of the pipe are then closed
with rubber plugs, through winch the rods are allowed to appear,
and the conductors are tested, after which they are ready for
shipment.  Contigous rods «re connected whenlaid underground,
by fleaible copper wable, which allows fur expansion and contrac-
tion of the conductors caused by heat or cold.  Two tubes may
be joined together, either in a stought hine or at any angle re-
quired. [he connecting jomts are covered by cast tron coupling
boxes fastened to the ends of the tubes, which are filled with in-
sulating compound. Another product of the Canadian works
consists of insulated wire of all descriptions. From. the wire
depariment are produced magnet and anmature wues, weather-
proof line wire, rubber.covered wires for sundry purposes, office
Wires, annuncIator wires, gas fisture wires, unsel cords, resistance
wires, non inflammable house vires, and silk and cotton braided
flexible cords for hanging hight, and so forth.  All sorts of metals
are here worked on, from the gold cord n the tinsel and the
German sther i the resistance wire to the usval copper conduc-
tos and the gahanzed won of telephone hines. The range of
size runs from stout reds of copper, half an inch in diameter, to
the dlament gauging only fifteen ten-thousandths of an inch—
half the thickness of the human hatr, one pound being 32 miles
in length. Insulation is eflfected by means of silk, cotton, rubber,
worsted and other matenals of 2 non-conducting nature. The
growth of the whole works has been steady and rupid.  Starting
in the spning of 18by, only a small toree was employed, but thus

. has mcreased, untl to-day there are over 220 hands on the rolls,

- -

and this number will soon.be considerably added to. The
necessities of the industry compel a constant addition to the list
of departments, the latest amongst whach 1s the result of a con-
tract with the Thomson International Electric Welding Company,
whereby the Edison works have agrecd to build the necessary
outfits for all welding plants, started 1in Canada under the Thom-
son Company's patents. Besiudes the articles already enumerat-
cd, these works produce ready for the market, all kinds of gen-
eral clectric appliances and supplies, such as meters, switches,
pockets and receptacies for lamps, cut-outs, regulators, Ampere.
meters, volt-meters, resistance boxes, etc.

It 1s graufuing to learn that the company s Canadian business
has grown to an extent that has rendered necessary the erection
at Peterburough, unt., of new workshops of greatly mcreased
capauty, in which operations will be contnued on an extended
scale the coming spring.

WHAT SHALL AN ENGINEER STUDY?
. BY ** AUTOMATIC CUT-OFF."

‘Ti11S 15 @ very nnportant question, and one that cannot be settled off.
hand. 1lic term enginecr 1s 50 widely used that every person who hasany-
thing 1o do with boilers, engines ot steam, whether he be the scriest stocker
who just knows a steam gauge from a glass water gauge, or a first-class
man, even a graduate from a Technical College or a man capable of taking
fall charge of one of our occan greyhounds—all come under the name of
engincer.

No matter what position a man holds in the engineering world, he should
have knowledge enough to manage safely the stecam plant under his care,
and if the employers insisted upon this being proved to their satisfaction, they
would save themselves sume anxiety and considerable money. 1 heard an
empluyet say . 1 dunt want any bouk-learned engincer around my place,
1 pay my men to work.”  Well, he got what he wanted, und in a few days
there was a shut-down in the middle of the afternoon—146 men standing
still,  Upon inquiry as to what was wrong, the engineer (?) said he had no
water, and could not get the pump to work. After spending two hours on
it, they sent to a neighboring machine shop for & man,  In ten minutes the
machinist found a picce of scale under check valve, and had there been
water cnough in the boiler, the maclunery could have started at once, but
as the case was the boiler had to be cooled off and then filled up by hand.
The loss in this casc isconsiderable — 146 men three hours, equals 438 hours,
or 43 days for one man

Now if this engincer (2) had **hook-learned ** enough of the principles
upon which a boller feed pump works, he would not have been stuck so
casily, and undoubterdly 1n that case would have saved tus employer the cost
of 43 days labor,

From the fact that at the present day steam engineenng s runming tov
faster speeds and higher pressures, as well as better compounded engines,
it becomes necessiury for the engineer-himself to acquire more knowledge
inorder to work with the same degree of safety for himself, his fellow em.
ployees, ant! his neighbors. ‘The opportunitics for gaining knowledge have
advanced as raptdly as the improvemients tn the machinery, so that there is
1o excuse to be made for the engineer who does not * keep up with the pro-
cession.  Itis not to be expected that all men can attain the same degree
f knuwledge, even with the same advantages, neithet i ot necessary for
men running engines to have a technical erducation, but ail men in charge
of steam plants should study natural philosophy and hrydrostatics. They
should learn cnough about chemistry to help them about combustion, that
they may properly use their employer’s coal. ‘They should understand
anthmetic, at lcast as far as square cube root.  Any engineer who is master
of common anthmctic that far, can always work the problems he may meet
with 1n ordinary, ceveryday practice.

One trouble the student meets right ont the threshold is, that the mechan.
ical books he studies from do not agree on many points. Insomeinstances
the rules given by two different writers result in different answers.  This is
confusing to the student, and should be corrected by some mcans, We
should have standard rules, so that results would be alike in the whole me.
chanical world.  If we had license and jnspection laws it would tend greatly
to remedy this trouble, as 1t would bxcome a nccessity to have a fixed stan-
dard by which to conduct the business.

There are many instances occurring wherein theengineer who studics has
the advantage. One I call to mind where an engine had been doing very
well for nearly a year from the time it was started. All at once the crank }
pin brasses began to give trouble. The connecting rod was of the English
stubb end pattern; and the brasses were held in place by two bolts with P
jamb nuts on them bolung them to the stubend of rod. The engineer 3
soon found that these bolts were stretching, and wrote the builders of the §
engine to that effect,  They were positive the bolts were all nght—had been }
making n.any just like them and all were satisfactory but this one—the en.
gincer must be mistaken, etc., etc., in fact they repudiated the whole thing.
In the meantime one of the bolts broke. It was renewed by the buildess,
but at once began to stretch.  Our engineer by this time had got tired y. §
g to get these brasses to run right.  As be was 2 member of one of the
engincenng associations and had been gaming knowledge, he concluded to
figure out the sirength of the bolts, and the strain put on them when the
stcam was admitted to the cylinder.  These figures proved plainly that the §
bolts were too small in sectional area to stand the strain put upon them.
These figures were sent to the builder of the engine, and the result is that
the engine is supplied with stronger bolts and the trouble for ever cured
Now if that eogincer could not have done this, there would have been many &
shut downs, and every body and cvery thing but the right one would have §
been blamed.

I may say here that when this engineer joined the society he could not
figure up the strength of one of those bolts any more than he could fiy. 1
could go on and cite instances enough to fill this paper, where the engineer
has been of signal service to his employer by studying and practising a liutle
* book lamin.” 1 say, engincers, study to be equal to aflt your duties, and
employers, get a man who can prove he knows how 10 manage a steam
plant, - - :
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MR. ARTHUR ANMES,

1 111 subjeut of the accompanying portrait s President of No,
4 branch of the Canadian Assuciation of Stativnary Engincers
at brantford, Onte He was burn in the wty of Torouto in 1857,
A few years later he removed with his parents to Stratford,
where he attended school until fourteen years of age.  The next
whree years of hus life were spens in a stavonary and drug store,

Having a greater liking for mochanics’ than for commerdial
pursuits, and beiug particularly attracted owards steam engi-
neenng, he set to work to study along the lines of desired know-
edge.  The mfosmanon thas ganed served but to intensify the
natural liking.

After having gained some experience, Mr. Ames in 1877 en-
tered the C. T. R, shops at Stratford. After remaining there
for a year and a half he was transferred to the company’s car
shops at Biantford and given charge of engine and boilers. In
this capacity he spent two years, at the end of which period he
severed his connection with the company to accept a position
with \Win. Paterson, ksq., M. P, wholesale manufacturer of is-
cuits and confectionery, wm whose cmploy he has now been for
ten years. .

BRANTFORD BRANCH NO. 4, C. A, S E,

Brantford Branch No. 4 of the Canadian Association of
stativnary Engineers was organized in June, 1888, with cight
charter members.  Mr. A, M. Wickens,

" then President of Toronto Branch No. 1,

routine of bLusiness, there is always some subject Lrought up for
discussion, cach one giving his views thereon, amd 1 can assuic
you that it is productive of much goud.

I know men who, when they joined the Assointion couldn’t
figurc out the area of a 12" circle, who can now get up to the
black-board and fiyure out almost anything.

The trouble is that many Jf the steam uscrs and engineers do
not sufficiently apprecinte the objects of the Association,

I must apologize, Mr. Editor, for taking up so much of your
valuable space, but this is my first offence. 1 wish the NEWs
€very suee oy, and trust that s draulation may surpass you
most sangume expectations.

Yours truly,
ALBERT E. EDKINS,
P’res. ‘Toronto, No. 1.

- -»
22 Agnes Street.

HEAT THE FEED WATER,.

11 cannot be too often stated that the stcam engine is o heat
engine. Many young engincers, and even some who are no
longer young, stem 1o think that somehow or other it is the
Pressure that is the main thing to be considered, forgetting that
the heat is the source of the pressure,  The engine that converts
the most heat into power is the one that is most econumical to
use.  Engine vaners will admit this, and yet will use an engine

that throws away exhaust steam into the
air—proving a nuisance to all the neigh-

was largely instrumentalin bringing about
the result.

‘T'hi~ branch has at present 15 members
in good standing, embracing it is believed
A the reliable cogineers of the dity.  Its
future gronth is linuted by the compara
tnely small number of manufuctuting in-
dustries. Any lack in numbers is fully
.ompensated for by the enthasiastic inter
(st 'n the surcess of the institution mani
fosied by the present membership  The
weetings att weldl attended and profitably
wonducted, and the finances n a healthy
condition.  The society has a nicely fur.
mshed hall, on the walls of which are hung
handsome photographs of the productions
of lacding steam cngine and pump manu
facturers of Canada and the United States.

The Sodicty holds its regulay mectings
un the second and fourth Friday in cach
month. The names of the officers for the
present term are: A. Ames, President ;
Thos. Pilgrim, Vice-President ; Joseph
O;le, Secretary , Lewis A, Fordham, Treasurer.

A WORD TO ENGINEERS.
Euvitor Canavian Evkctricat NRws.

SIR, ~I am in reccipt of the first copy of the ELECTRICAL
NEWws, and, in my humble.opinion, it will supply a long-feit
want among electrical and steam engineers in Canada.

At the present time there is, and will be, a still greater demdil
for engineers who are competent to sucressfully operate dynamo
machinery in connection with their steam plants. This being
the case, every intelligent engincer should make it. his business,
not only to get the necessary information to cnable him to run a
dynamo, but he should also become a subscriber for the above
paper, and others treating on the same subjects, so that he may
he enabled to keep up to the times in al) matters appertaining
to his ralling, so that when he has the opportunity of securing a
bLetter position, he may be ready for it, and not be left behind by
the other fellow who had sense enough to see the necessity of
fitting himsclf with the necessary knowledge and “know how
to get there.”

There will be many. openings for cngincers during the next
few years totake charge of electric light and power plants, and it
will be their own fault if they are not prepared for the occasion.

Gar Canadian Association of Stationary Engincers offers
advantages to every cngineer in Toronto in the educational
line, which is its chief feature. We mect ‘~very second and
fourth Friday, in Roomn D, Shaftesbury Hall. After.the general

MR. ARTHUR AMES.

bors and will at the same time pump cold
water into the boiler, or put itin by means
of pressure from the city mains, because
that saves the expense of 4 pump.

In the wintet tune the temperature of
satet i the ity mains i Toronto s as
low as 37 Fah., and my at tiues be even
below that. In an ordinary boiler with
steam at 8o 1bs. pressure on the gauge,
the water in the boiler will be about 324
Fah., and the aabaust stecam thiown out

by @ cumnun high presswecngine may be
as low as 2137, or as high as 2207 ur more,
Suppose the steam to enter the engine
cylinder 1t 324°, and the exhaust to leave
itat 2137 there is a fall in temperature of
111°. Ifthe feed to the boiler be from the
city mains at 37°, the difference between
that and the temperature: of the exhaust s
176" more than 50, uf a greater differ-
cnce than between entering and leaving
the cylinder.  That is, more Leat is thrown
away than is expended in the cyiinder, If
even a portion of the heat of the exhaust were used to heat
the feed water there would be a gain, and the question to be
considercd is, how mudch is that gain?

With steam at 8o 1bs. pressure in the boiler, and the water in
the boiler at 3247, the feed water of 37° has to be raised 287°, but
to get it into steam over 1,176 heat units have to be added.
The total temperature from zero is 1,213°.23, and 37" the tem-
perature of the feed water subtracted, leaves 1176723 1o be added.
If by the eahaust steam the feed water be raised tv 190, then
1213723 less 1go” =023 .23 to be added, ur a difference of 153 .
A saving of 153" on 11767.23 amounts to 13, or 200 Ibs. on each
ton of coal used.

In a mill usiag about 160 h. p. the exhaust stcam leaves the
engine at about 3 lbs. piessure, the feed water is heated to a
temperature of 208", the mill itself s heated in the winter time,
and after that there is sull enough left to heat the water used in
a large dye housc to 160" temperature.  Wherever there 1s ex-
haust steam from an engine some use should be found for 1,
as the owner might just as well dump some of the coals into the
lake every day as blow the steam off into the air.

The city electne committee of Vancouver B. C., have in preparation their
1eport to the Board of Aldermen recommending the addition of new engines
of 200 horse power or more to the city's clectric light plant.  The commit.
tee wili also advise the purchase by the corpoiation of the plant and busi-
nes: of the gas works, and Electric Illuminating Co., and Tramway Co.,
an that when this shall have been accomphshed lal the wires be placed
vaderground.

PRI TR R S T
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ELECTRICAL INSTRUMENTS.*
CURRENT INBICATOR OR AMPERE MEFER.—This apparatus
is to indicate the current strength at all times. It should be put

up in each case where a constant current strength is required as
in arc light aircuits or in the series muliple system of incindes-

! § AMMETER

cent lighting, ‘T'he instrument must be connected in series with
the arc lamps or with the groups of igcandescent lamps in the
series multiple system, It is also used in the nuitiple arc or
multiple series system and is always put in one outgoing wire of

the dynamo, Fig. 1)
PRESSURE OR POTENTIAL [NDICATOR, OR VOLTMETER.—-
‘This'instrument is absolutely necessary on dynamos which must

¢ ¢ ¢ 9

+

2 POLTMETER

Fic. 2.

be kept at a constant ¢. m, £, as in the multiple arc or multiple
series system of incandescent lighting. The instrument is <on-
nected in parallel with the lamps, as shown in Fig. 2.

CURRENT REGULATOR.~This instrument, also called rheostat
or resistance box, consists of a box which contains wire or somc
other resistance and which cun be switched in or out of the
electric circuit by means of a crank.  If thisis to be done by
hand, the instrument is called a hand regulator ; if done auto-
matically it is called an automatic regulator.

The regulator Jor series dynmnos is connected anywhere in
the circuit, the whole current generated by the dynamo passing
through it. By putting more or less resistance in the circuit,
the current flowing through the other parts of the circuit can be
strengthened or weakened.  In shunt dyniumos the regulator is
put in the shunt winding of the field. Putting in or taking out
the resistance decreases or increases the strength of the field

g -

e
r
F1G. 4.

magnets and thus controls the carrent generated inthe armatwme.
In sume arc hght dynamos the regulation of the current is
effected by putting more or less reststance in shunt with the field
circwt, and 1n others by automatic devices for shifting the
brushes.  The movement of the latter towards the neutral point
will decrease the curtent, while moving it towird the maximum
pomnt will 'nerease the cune -+ strength,

SWITCHES.—A switch s an mstrument to break or make
circut, or, 10 other words, to cut off the current in certain places
for a number of lamps or tut them in again. The switches
should be ronstructed so that they,will open and close very
quickly and not show very much sparking. [Sce Fig. 3] This
15 accomplished by having the switch so arranged that the
human hand will start it, while a powerful spring throws the

¢ From ¥ Dynamo Tenders’ Hand.Book.”

switch open or closes it immediately, The contact should ne
sufficient to prevent any heating at these points.

Two-way switches are used in various ways ; for instance, for
two different sets of lamps,  If one set of lamps is not required,
the handle, as shown in Fig. 4, is moved from 4 to B and the
Jamps marked .V will go out, while those marked ¥ will be
started,

SArETY DEVICES.—Strips of an alloy which fuses atalow
temperature are uscd as safety devices, or pluys, 1 incandescent
wiring. The cross-section of the plug must be of such size that
it will melt before the wire it protects gets dangeiously warm,
Hence the diameter of the safety plug depends upon the cross-
section of the wire to be protected and not upon the number of
the lamps. ‘The safety plug is not supposed to protect incan-
descent lamps from an excess of current, but to protect the
building from fire by preventing any part of the clectric light
conductors from getting too hot. The marking of safety plugs
with the number of lamps they can carry has misled many an
cmploye of an electric light company to think that the plugs are
put in for the protection of a cartain number of lamps. The

i
, 12
i

Fii. s,

marking of the plugs simply expresses their carrying cap1c1!y in
16 candle power lamps instead of m amperes.  Sce Fig. 5, in
which safety plugs ave marked S,

The blowing out of safety plugs is very often caused, < by
an excess of current, but by poor contact between safety plug
add safety plug holder. A poor contact, of course, will generate
heat, which will gradually fuse the metal on one end.

LIGHTNING ARRESTERS.—Whete clectric Jight lines are put
up outside of buildings, they are liable to be struck by lightning,
To meet such a contingency, the dynamo and station apparatus
are protected by a lightning arrester (fig. 6) : 22 represents the
dyn.uno A and 2 are brass plates, through which the two out-
going wires pass, und C is a brass plate connecting to moist earth.
The space between the toothed sides of A and B and the ceatre
plate C is adjusted Lo the thickness of a picce of cardboard,  1f
lightning should come in on one of the wires, it would leap over
this narrow space and run into the ground without doing anv
scrious mischief. Suchan arrester will keep the lines discharged,
and very often during a thunder storm the atmospheric electric-
ity will continuously leap across these plates in the farm of blue
sparks. These discharges may sometimes cause the centre
plate to fuse to one or even both toothed plates. in the latter

case, the current of the dynamo may follow the arcs which are
simultancously set up between 4, Cand 5, C.  If the centre
plate should be fused to both toothed plates the dynamo would
be shhit-circuited through A, C, 7, and the belt would be thrown
off or the armature, and possibly some of the instruments in the
circuit, might be burned.

In order to prevent such an accident, numerous devices have
been designed to operate in connection with the lightning
arrester.  They may be classified as follows

First, Safety fuses inserted beuween the dynamo and the
strips 4 and B. They will fuse when the dynamo is short-
circuited, break the current and thus save the armature.

Secondly, Electro-magnets which are cnergized when the
dynamo is short-citcuited and open the circuit.

Thirdly, Devices which will extinguish any clectric arc that
might be formed between Cand A or Cand B, Such devices
are based on the principle that a magnet will attract the electric
arc and pull it away from the plates A4 and Cor Band C.

Whatever devices arc used, one important point shoufd not
be overlooked. This is the absolute necessity of a good earth
contact. ‘The wire leading from C to carth should be at least a
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number 4 Brown & Sharpe copper wire. ‘This wire should be
sulidly connected and soldered to a galvanized iron plate at
least 3¢ inch thick and having an area ofat least ten sguare feet
on cach side. 1 a pipe is used instead of a plate, the externaj
area is not to be considered, but twenty square fect of external
area is necessary.  ‘This carth plate should be sunk so deeply
in the earth that cven during a dry season it will always be in
woist ground. A well or a stream of water is preferable.  ‘The
carth wire should also be connected to water pipes or gas pipes
if they are near by, Such a connection, however, is not a sub-
stitwte for the carth plate, which is a necrssity under any
circumstances.

‘T'he conductor of the lightning rod of a Luilding must not be
connected with the earth wire of a lightning arrester.

All conncctions underground must be soldered and then
painted with asphaltum to prevent corrosion and poor contacts,
Poor cannections with the carth are very often the causce of the
unsatisfactory working of lightning arresters.

It should be borne in mind that no lightning arrester is an
absolute safeguard against the freaks of lightning. Very long
circuits, especinlly those not protected by tall buildings or trecs,
are very liable to be struck by lightning. In such cases extr
devices at some points along the line must be put upas an
additional protection,

The jaws of the lightning arrester should be kept clean and
at a proper distance.  Ttis advisable to run a cardboard Between
the plates every day to make sure that the jaws are at a proper
distance from cach other.

GROUND DETECTOR.~[t is absolutely necessary to test elec-
tric light circuits frequently, and this means at least once a day,
for grounds. In incandescent light installations which run
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continuously, arrangements to indicate a ground while the

dynamo 1s running should be made. A simple form of ground
detector 1s shown in Fig. 7. Two lamps are con.ccted in serics
between the mains near the dynamo. A wire leading to carth
1s connected between the two lamps or a safety plug and aswitch
are put into the earth wire. If there is no ground on the line
the two lamps will burn very very dimly but at equal candle
power. If a ground should occur anywhere in the circuit, say
un the positive pale, the carth wire and the ground will form a
shunt of low resistance to the lamp nearest the positive wire ;
the result will be that lamp A will dim down and lamp 4 wil)
brighten up. Sometimes it may occur that both poles of a
<ircunt are grounded and that the grounds ave of about equal
cesistance.  In such a case the two lamps will bumn equally
dinly. By switching out one lamp, however, it can be scen
whether the lines are grounded or nut. 1 the other lamp also
xoes out the lines are not grounded, but if the other lamp con-
tinues to burn the lines arc grounded on both poles. To make
thus test one lamp should be provided with a sucket with key.
Instead of two lamps a galvanometer with two coils cannected
m the same manner as the two lamps maybe used.  The needle
will stand at zero when there is no ground on the line and

“not touch each other when swung by wind,

deflect as soon ais the wire gets grounded. Any grade of sen-
sitiveness miay be given such an instrument.
SWITCH-BOARD.—A switch-hoard is used in larger plants to
conncct any dynamo with any circuit,  Of course only dynamos
of the same kind can be made interchangeable.  For arc lamp
plants, plug switch-boards are generally cmployed.  Short
cables with a plug on each end can be inserted in the different
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sockets.  The latter are marked with + or=, and with 2
(dynamo), C (circuit). In addition, they are marked with a
number.  For instance, 21 (meaning dynamo number 1) can be
connected to €2 (circuit number 2), and so on. Fig. 8is n
diagram showing the arrmngement of a switch-board.

In incandescent plants large lever switches are generally used,
as large enough plugs could not be conveniently made to carry
the heavy currents of incandescent circuits.

CIRCUITS OR LEADS.*

OuTpooR LEADS FOR ARC LIGHTING.—~The wire used for
outdoor circuits is mostly what is called underwriters’ standard.
It consists of a copper wire which is braided with cotton and
painted with asbestos to make it uninflammable.  ‘This wire is
fastened to glass insulutors on poles or houses in a way similar
to that in which telegraph wires are usually run. Insulated
wire, and not bare wire, should be used for tie wire, as the
comimon non-insulitted tie wire will cut the insulation of the line
wire and possibly cause teaks.  The size of arc light conductors
varics between numbers 6 and 4, Brown & Sharpe gauge,
number 6 being the swallest wire which can be used, according
to the rules of the National Board of Fire Underwriters. If the
return wire is fastened on the same poles, the positive and
negative wires should be kept sufficiently far apart so they can
It must be under-
stood that the insulation called underwriters’ standard is only
an insulation when perfectly dry, and when wet is hardly any
insulation at all.  If, therefore, the positive and negative wires
exposed to rain or moisture of any kind should come in contaict
with each other or with the ground, a short circuit would be
caused. This may cut a number of lamps suddenly out and
cause damage to the dynwmo.  Such an accident, for instance,
may burn out the armature or throw off the belt.  In very cald
weather such occurrences are rare, as frost may mahe out of a 3
circuit of the poorest nsulation one of very }_nghri.[su)nnon, ;
while on the other hand & thaw or rain may ~“use all.kinds of
disturbances. If these disturbaice  occur during a thunder
storm accompanied by rain, lightning is often unjustly accused
of having done the mischief, while 1n fact the poor insulation of
the wires is the prime cause.

Accidents from poor msulation of hines are more frequent than
damages caused by hghtnmg, though the latter will always be a
ready excuse for anything that may have happened. Recemtly
weather and water-proof msulation have come in vogue, and
they are much saler than underwiiters’ standard wire.

In conducting wires into houses, great care must be taken to
prevent rain following the wires. The wire should be fastened
to the msulator below the point where'it is intended to be led
through the wall or a window franse, so the rain would have to
run up hill m order to follow thewire, Fig, 1.

Fig. 2 shows a wood pin and glass insulator, such as are used
on cross-anns. The Jatter are fasiened 1o poles by means of

* From ** Dynamo Tender'’ Hand Rook™
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lag screws, [Fig, 3illustrates a wood bracket, which can be
spiked to poles or houses and provided with a glass insulator.
The glass msulators must always be fastened in anearly vertical
position, the closed end on top, so the spiace between the pin
and glass insulator, Fig. 2, will rewmain perfectly dry in rainy
weather and secure perfect insulation.

Fig § shows a rubber hook insulator, This should for the

6, 1,

16, 2. k. 3.

same reason be fastened with the hook downward, A hole can
be bored with a 3¢ inch bit underneath a cross-arm and the
rubbet hook screwed in with a wrench,

An extra heavy insulating materia), such as rubber hose or
hard rubber or porcelin tube, Fig. 4, must be put over the wires
where they pass through walls or partitions.

Poles for lines should be set deep enough in the ground ; the

FiG. 4.

depth, of course, will depend upon the soil and the height of the
pole.  In sand, at least one-fifth of the length of the pole should
be buried in the ground, while in rock one-tenth of the length
is sufficient.  In putting up wires, the season, or, in other words,
the temperature, should be taken into consideration, allowing
for comtraction in cold weather. If] for instance, a wire should”

3
4

Leceen>

be put up very tight in July, it would cause a good deal of
damiage in breakmng off glass insulutors and pins as soon as the
temperature fell to zero and caused the wire to contract.  Cor-
ner poles must be braced or anchoied to keep them in a nearly
vertical position.  See Fig. 6 and 7.

When a splice is necessary, it should be made after the
fashion of the American telegraph splice, Fig. 8, and should be
perfectly clean and solidly scldered and then well taped with
insulating tape.  In order to prevent the tape from peeling off,
it is advisable to fasten the tast turns of the tape to the wire with
a few turns of bare copper wire, say about number 20,  1f this
precaution is omitted the tape is sure to peel off in time,  Most
of our clectric light lines will show places where the tape is
hanging down a couple of feet.  Besides, having no insulation

on the splice, this, of course, does not contribute to the beauty
of overhead wires,

Brass line connectors, Fig 9, arc only allowed for inside work
where there is no strain on the wires. The set screws should
be well tightened, and the connector be run full of solder and
taped. Good soldering and taping of joints will save at least 50
per cent. of all the troubles that occur in an electric light plant,
Joints should never be left unsoldered, even if persons who

Fi1G. 8.
claim to know all about it should think it unneccessary. The
best apparatus for soldering jownts on line wire out of doors is
the gasoline blow-pipe, Fig. 1to. Every trace of acid should be
wiped off the wire with a moist or oily cloth before taping, o
avoid corrosion.

OUTDPOOR LEADS FOR INCANDESCENT LIGHTING.—The
rules which were given for outdoor arc lines can be applied for
incandescent light lines.  As the wire used will very often be
considerably lurger than number 4 wire, the poles, cross-arms
and other supports must necessarily be heavier to stand the
greater strain, and poles should be set closer together. In a
low tension incandescent system, very often bare wires are used,

FiG. 10.

and still more care must be taken to prevent accidental contact
of the positive and negative wires with each other or with the

earth. ~

ARC CircUITs INSIDE OF HOUSES.—The wires for these
circuits should be fastened to porcelain insulators, Tig. 11, and
be exposed to view. Owing to the high tension which prevails
in arc light circuits the concealing.of these wires is not per-
mitted by the underwriters. The directions given for splicing
and insulating hold good also for inside wiring.

In rooms which are exposed to steam or moisture, as, for
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mstance, in packing houses, wire with a better insulation than
anderwriters, standard must be used. The moisture which
covers insulators and wire would cause considerable feakage,
and, besides, would correde the wire.  The use of wood cleats
or iron staples instead of porcelnin insuliators should not be
permitted in any case, as they dire linble to cause grounds and,
m fact, have been the source of mischief in a good many cases
n years gone by.

FtG, 12

16, 11,

INCANDESCENT CIRCUITS INSIDE OF HOUSES.~In the low
tension systems, wooden cleats or wooden molding are permitted
ror fastening the wires (o the walls and ceilings if there is
absolute safety from moisture.  Underwriters’ wite may be used
also under the same conditiohs,  1f there ig any possibility of
moisture getting to the wires, the latter should be first-class
water-proof insulationl.  1f any “fishing” has to be done, where
wires areto be concealed under floors, above ceilings, or between
walls or l1ths, only water-proof wire canbe used. Incandescent
wiring inside of houses requires a good deal of skill and experi-
ence, and should only be entrusted to reliable and vesponsible
concerns. Unfortunately, any man who ever fastened i picce
of wire for a bell-pull, thinks himself an expert also forincandes-
cent wiring ; a good many even important jobs have been done
by such men, with the result that, after a great expenditure of
money by the owner of the house, the whole system had 3o be
condemned, as not an inch of the wire had been put in properly
and could be used.

The joints or connections in water-proof wire should be made
water-proof also. ‘I'his is done in the following way: After

16, 14
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having spliced, soldered and cleaned the wires properly, cover
the joint w'th hot Chatterton’s compound by molding it between
the fingers to almost the total thickness of the insulated wire.
‘Then cover it with kerite tape and give it o second thin couting
with hot compound, or hot asphaltum, and then give it a second
coat of kerite tape. Hot liquid asphaltum should be used in
lien of compound where there is danger from sewer or iliuminat-
ing gas that is previtlent in the soil and basements of houses in
large cities.

Figs. 12, 13, 14, 15 and 16 show the usc of cleats. Fig. 12
shows a familiar form of cleat.  Where the positive wire crosses
the negative, an extra protection of rubber tube is reguired to
prevent any danger fiom short circuits, Fig. 13.

7/}

G. 15. i, 16,

In passing through a wall, each wire should be inserted iva
sepanite hole, lined with a hard rubber tube, Fig. 14, oreach
wire should be covered with soft rubber tubing and both may
be drawn through one hole, Fiy. 13, lined with a pipe of non-
conducting water-proof material,

Fig. 16 is a cross-section of wood molding. The lower part is
fastened to tha wall or ceiling, the wires put in—positives in one

groove and negatives in the other—and the cover screwed on,
Carc must be taken that nails or serews do not touch the wites,

The safety plugs are put in the ciicait according to the rules
of the firc underwriters.  They must be of such size that they
will fuse before the wire they have to protect can get danger-
ously warm,

S1ZE OF \WIRES FOR INCANDESCENT LAMI INSTALLATIONS,
—The wire for cach main or bianch must be of such size that it
cin carry the current to the lamps which ase connected to it,
without getting very wann.  ‘The number of amperes a wire can
thus safely carry is called its carrying capacity, The larger the
wire the less the loss § the smaller the wire the higher the loss,
In house wiring 1ot more than § per cent. loss should be allowed
from the dynamo to the lamp.

For those who want 1o give this matter more sty the follow-
ing formulas are given.  Any one who undeistands  arithmetic
will be able to calculate the size of wire for any loss and for any
lamp ¢ .

a#=number of lamps.

d=distance= ¥ Jength of circuit,

Z=cnergy lost in the conductors, expiessed in decimal frace
tions of 100 is §3 =,05.

r=resistance in ohms,
rof lamp hot x 7

n
2. Length of wire : 1000=r of wire : » per 1000 feet,
s of lamp hot X % x 1000,

i. r of wire=

3. »per 1000 feet of wire=
nx2xd
4. rper 1000 feet of wire = S20SIADY,
n X d

5. Constant= 500 % ,* x #of lamp hot.

ExaMrLE: Find size of wire necessary to carry 4o sisteen
candle power lmuips (=167 ohms hot), 500 feet, 10 77 loss.

Formula 5: Constant=3500 % .10 X 167=8330.

Formula 4: » per 1000 fccl:——éli%——=.4l7 ohis.
40 X 50C.

This is the resistance per tooo feet of the wire necessary to

use, If the resistance hot of the lamp should not be known it
can be caleulated from Ohw's law, C =% or R= !é Suppos-

ine the e. m. fi==100 volts and the currcm:—’sc-)- amperes, R

100 X 10

would equnl » or R=200,

TrSTING.~The circuit should be tested every day for grounds
by means of the detector galvanometer or a magneto bell. Ifa
ground is indicated it should be speedilv located by disconnect-
ing the circuit in different places and taking each section separ-
ately, until the ground is located.

TRADE NOTES.

‘T'he conract for lighting the town of Lunenbuig, N.S., has been avmded
to the Edison General Electric Co. Plant to be wistalled is 750 incandes-
cent lamps. .

‘T'he contract for lighting D. W, Alexander's tannery has been awarded
to the Edison General Electric Co.  Plant to be installed  consists of 180
incandedcent lamips,

‘The contract for ~lectric hight plant at Mernckville, Ont., has been awarded
to the Edisor G aral Electric Co.  Plant to be installed will consist of
300 incandescent lamps.

‘The contract for clectric lighting at Niagara Falls, Ont., was awarded to
the Edison Co. on jan. 22nd. Eight different companies were competing,
The contract was awarded to the Edison Company on its merits, s their
price is said to have been nearly the highest of any of the tenders. The
plant to be installed consists of 6o arc lights and 750 incandescent.

The Windsor Elcctric Light and Power Co., of Windsor, N, S,, started
up their Edison plant on Nov. 15th. 1,000 lights are installed and inopera.
tion, and giving such satisfaction that it has been found necessary toincrease
the plant, and an additional order for two Edison dynamos has been given
to the Edison General Electric Co , which will give the plant a capacity of
1,600 sixteen ¢, p. incandescent lamps.

We had thought that the talented and versatile newspaper reporter had
invented about all the possible causes of boiler explosions, but a new one
comes from $t. John, N. B, where a boiler exploded = with great violence ™
{as they nearly always do), killing six men and wrecking build-ings. The
despatch says ;. ** From what can -be learned, the boilers were low, the
water wasturned on, and the person iz charge neglected to turn it off, with
the result that the boilers overflowed and exploded.” From thisit willbe scen

hatitis very dangerous toallow boilers to overflow, — American’ Machinist,
t
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ADVERTISEMENTS,

Advertising rates sent pmmmlf on apglication. Giders for adverntising should
reach the office of pablicztion not later than the 25th day of the month txnxncdigl::’y
preceding date of fsue,  Changes in advertisements will be made whenever desired,
without cutt to the advertiser, but 10 tnsure proper compliance with the instrugtions
of the advertiser, requests for change should reach the office as early as the 2and day

of the moath,
SURSCRIPTIONS.

The Euvcraicar Nuws will be mailed 1o sulacribers in the Dominion, or the
United States, post frce. for $1.00 per annum, socents for six months, “T'he price
of subscription maﬁ’ be remitted by currency, in registered letter, or by postal onder
payatle to C. H Mortimer. DPlease donot send cheques on local banks unless 25
cents it added for coat of discount  Money sent tn unnegistered letters must be at
senders’ ritk.  Sulactiptions fiom foreign countries embraced in the General Postal
Union, $1 so per annum,  Subscuptions are payatie tn advance. ‘The paper will be
diwontinued st eapiration of term paid for if <o stipulated by the subscriter, but
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EDITON'S ANNOUNCEMENTS,

Correspondence is invited upon all topics coming legitimately within the scope of

this joutnal.

ANNOUNCEMENT.

WE desire to announce that the subsenption price of the
ELECTRICAL NLWs has been reduced from $1.50 to $1.00 per
year This has been done in order to make 1t possible for every
person nterested m cledtnicity or steam engineenng to become
a subscriber.

The first number, nutwhstanding its many unperfections,
met with a flattering reeeption. Many kind things have been
said of it in the press and clsewhbese, for which we are grateful.

Subscriptions have been commng in dunng the month from all
parts of Canada, and there 1s no reason to doubt that as the
result of the personal camvass now bewng mmade the names of
subscribers will soun mount up mto the thousands.  These who
have paid the rate of $1.50 have been credited with anaddwional
hialf year. \We desire to acknowledge the valuable assistance
ahicady reccived from the oflicers of the Canachan Associauion
of Stationany Engincers.

Qur advertising patronage shows satisfactory growth, and
altagether, the outlook fully justifics our eapeclations concerming
the future of this new enterpnse.  In view of such encourage-
ment, no cffort will be Lickmg to make the paper fulfil a vseful
purpose in the interest of every reader and advertiser.  Let
cach reader who feels fnendly towards the paper resolve that
he will make some individual effort, however smaldl, to advance
Wts interests, and the results of such a combination of cfifort will
not be long in manifesting themselves.

THE inconsistencics of public opinion have ncver been so
strongly brought out as in the relative cases of accidental death
by clectrieny and by the fumes of gas.  If 2 carcless and reck-
less hineman working amongst *live ™ wires and disrcgarding
even the dictates of ordinary prudence, unfortunately meets with
an acadent which terminates fatally, the circumstance is pro-
clasmed through the leagth and breadth of the land—the neows-
papers chronicle at wath starthng and sensational headlines, and
call for summary vengeance on the person and propeity of the
clectne hight people.  Hut when a respected citizen in the
peaceful punsuit of s everyday business, ieaves his home and
famly never to retum, baving succumbed to the cffects of the
deadly gas served out at a dollar twelve anda half per thousand
feet, these are the words found at the close of a six line para-
graph 1 the local news of a city paper . “Coroner Johnson
concluded that an wquest was unnecessany.”  Further comment
1s needless.

INQUISITIVENESS is a good thing if exercised within proper
limits.  Unfortunately it has m some degree come to be regarded
as a charadteristic worthy only of reprobation, because of s
abnormal development in certain indwaduals.  Few ndeed
there are so thoroughly posted as not to be w need of informa.
tion on some subject appertaining to the profession or calling in
in which they are engapged. Asking questions is onc of the
speediest methods of obtanimg knowledge on any subject.  We
should be pleased therefore to receive and publish questions
from our readers relating to subjects coming legitimately within
the scope of this journal.  Without laying claim to the posses-
sion of any extranrdinary degree of knowledge, we nevertheless
promise to exhaust all the sources of information atcommand in
an endeavor to satisfy any demands for information which may
be made upon us as the result of extending this invitation.  The
reward for any cfforts put forth with this object would come to
us in the interest and vilue to our readers which would attach
to the publication of questions and answers of ttus character.
Now bring ont your questions !

THE incandescent light supplied from a well-cquipped central
station and by means of an exclusively underground system of .
mains and service pipes, may be looked upon asonc of the most ,
artistic and beautiful developmems of the mdustry.  Especially |
is this the case in the more modern edifices where the interor

wiring is entirely concealed and the architectural and decorative |
details are made to conform and adapt themselves tothe perfect |

illuminant.  The glow-lamp lends itselfin a peculiatly successful
maunner to the production of novel and charming effects.
Whether in brilliant  combination with reflecting mirrors and
cut glass, or modestly pecping forth from the heart of a cluster
of floners, natural or artificial, there is a charm in the softness
and steadiness of the light that is all its own.  While for a time
perhaps the cheapness of its smoky and noxious competitor muy
be detrimental to its general introduction, it is 2 fact not to be
disputed that the cultured and :esthetic taste of modemn society
is creating a demand for it that is more than keeping pace with
the supply. The advantages of the low-tension system of dis-
tribution in connection with undergronnd mains are many and
obvious. The difliculties are, that in & large city the demand
comes from se many quarters that they cannot be reached as

quickly as desirable, and would-be yood paying customers are :

for u time left out in the cold ; but this is only a temporary evil,
The multiplication of central sources of supply will remove the
difficulty, and the admirers of the modern illuminant will have
the satisfaction of a perfect service when their districtis reached
as a compensation and reward for the exercise of the needful
Christian grace of patiecnce. Those who are net in a position
by reason of distance to avail themselves of the coveted light,
have the satisfaction of knowing that when it does come along
they will have the advantage of all recent improvements and
modern ideas. There are some fixtures for drawing room use
that are a perfect dream of beauty, and every day adds to the
number and variety. The low-tension system, while not so
far reaching in its carliest inception as some others, still has
advanages by reason of the means at command for keeping a
supply of clectricity in the mains at all times and scasons,
irrespective of the difficulties that are inseparable from central
station operations, cven with the most perfect and approved
facilitics.

1 \WE arc glad 1o find that there is an increasing interest being
; taken amongst clectric light men in our proposition anent the
{ formation of an Electric Light Association in Canada. It is
" truc that there is a similar association in the United States, but
what is required is something distinctively Canadian.  Electric
light men as a rule arc busy men, with scarcely leisure cnough
i 1o keep wrack of the wmany improvements and developments
being constantly made in their art.  The meetings of the Amer-
ican Association being held anywhere from Maine 1o New
" Orleans, or San Francisco, arc altogether.too inaccessible to the
, modest and busy Canadian. The adoption, also, by our friends
2 of the screaming cagle, of a bigher and thicker wall of demarca-

tior: between the two countrics, would seem to make it desirmble
l that we should depend upan ourselves in 2 greater measure than

formerly, and should scek as much as possible a community of

interests that would render an entire commercial scparation or

v —
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suspension of intercourse a matter of less injury to electric light-
g mterests.  \We are still dependent upon our neighbors to a
certiun extent, and it behooves us to look ahead alittle and
determine what can be done to best forward the anterests of our
mdustry.  We are in receipt of communications from central
station owuers strongly advocating the formation of an associa-
tion for purposcs of mutual benefit, and shall be glad to hear
further from any others on this point. It has been suggested
that “Toronto, being a central location, might be made the place
of meeting for the inception of such an institution. Some time
about or during the coming Industrial Exhibition might be
mentioned as a suitable time.  There is some talk of building a
new Machinery Hall by the Association, in which, no doubt,
there would be ample facilities and space for a first-class exhibi-
tion of electrical apparatus.  Electricity has made rapid strides
during the last year or two, and if it were made generally known
that during the time mentioned electricians and electric light
men would meet in conclave, special efforts would be made to
centralize and cxhibit all that is newest and best in electrical
wmethods and appliances. The exhibition authorities would no
doubt earnestly co-operate to make this branch of the Industrial
a complete success. An association of this kind should consist
of those engaged in the business of manufacturing and selling
electricity from central staiions. The annugl fee might at first
be made nominal—simply sufficient to cover ordinary working
expenses, until such time as it would naturally extend and place
uself upon a firmer basis. Let those who ate willing to take a
hand in the formation of such an organization and to become
charter members, as it were, speak out, and that with no uncer-
tain sound, and on our part we will do our utmost to give
publicity to any correspondence or suggestions bearing upon
the subject.

FOR a number of years the idea of providing the city of To-
ronto with water from Lake Simcoc has from time to time been
brought before the public. At present the idea seems to be pop-
ular, and on the face of it, there scems much to commend it.
The lake is a large one, and stands so high above the city that
it is supposed the water would freely flow down and supply even
the highest parts of the city with an ample supply at sufficient
pressure for every purpose. No pumping would be requireds
and consequently there would be no expensive enginesto buy,
and to repair when they broke down, ard no’large coal bills to
pay, in order to keep the pumps gomg. Such may be said to
be the popular view of the gravitation scheme.  The distance of
Lake Simcoe from the city, about 4o miles, need not be con-
sidered as an superable difficulty. Waterissnow being brought
to Manchester, Eng., by a conduit 95 miles long.  Liverpool has
one 67 miles long. Glasgow brings its water from Loch Katrine,
a distance of 34 miles, and in that distance there are 70 tunnels,
one of which is 600 feet below the surface of the ground. The
supply to New York by the Croton Aqueduct is brought over 40
miles, and has a capacity of 115,000,000 gallons in 24 hours.
With such examples there is apparently nothing unreasonable in
suggesung that Toronto’s water supply could be brought from
Lake Simcoe. There are, however, other things to be taken into
account. Lake Simcoe is the highest part of the fresh water
supply filling the great lakes. It is higher than Lake Superior,
consequently the supply to it is limited to the main fallovera
comparatively small section of country.  Its natural outlet is to
the north by means of river and lakes with a slow current, and
the quality and quantity of water available for city supply are
still unknown quantities. Between Toronto and Lake Simcoe
the height of land passes, forming a high ridge ruaning cast
and west.  The ridge is so high that the water cannot run over
it, and must be brought underitorthrough it. \We donot know
the exact figures, and until an exact survey is made possibly no
onc knows, but it has been stated that 1o get through the height
ofland involves a cutting over 11 miles long and from 200 to
300 feet deep, or making a tunncl.  Theén there are hollows to
be crossed, which can be done by, inverted syphons, but which
increase the cost.  The probabilities are that by the time a con-
duit has been built, it will be found that the interest on the out-
lay will amount to a much Jarger sum than the cost of pumping
an cqual amount of water from Lake Ontario.  After all, prob-
ably the strongest reason why Toronto should not go to Lake
Simcoe for a1 water supply is the fact that Lake Ontario is so

near and contains an unlimited supply of water ot the Lest qual.
ity, and which can be had for the pumpmg. I Glasgow, Liver-
pool, Manchester and New York could have obtiuned such water
as we have in Lake Ontario on the same terms, the long condunts
would never have been built.

Wi publish elsewhere an epistle from the exponents of a
storage battery who apparently take exception to our remarks
on storage batteries in general.  We should have been better
satisfied if, instead of claiming superiority for their battery,
they had shown or made an attempt to show in what respect it
is superior to others in experimental use to-day.  Wherein does
the construction differ? Does the material used differ from
others, and if so, what is the advantage of the difference? fihe
battery is covered by patent, there should be no hesitation n
courting the fullest publicity on these points.  The refusal of an
offer of car, track, and motor to demonstrate its efficiency, 1s to
say the least of it, curious. When it is well known, and has
been so expressed by us that a successful storage battery is the
El-Dorado of street railway men, that it is the crying need of
the electrical world to-day, we should have thought that the
proprictors of this bonanza would have jumped at the chance to_
show their goods without cost to themselves. This journal )
has no antagonism to any individual or industry. We am to
chronicle the progiess of clectrical science as it actually presents |
itself, and while of course we court the advertising patronage of |
our clectrical friends, our highest aim is to make the ELECTRICAL }
NEWS of value to all engaged in clectrical and engincering |
pursuits. To do this we intend to express our opinions of men |
and things without fear or favor, to chronicle cvents and dis-
coveries as they actually present themselves, and to condemn
the sharks who make usc of a little smattering of electrical ’
knowledge to make a raid upon the pocket books of the unwary i
in the name of science. By adopting a straightforward course |
and issuing a journal that can be depended upon, we shall )
increase our circulation to an extent that will make it necessary
for any progressive concern to make use of its columns to reach z
the public. If we express opinions that to our readers may |
scem to be open to criticism, we shill be most happy to hear 4
from them, and if we make a statement that appears not to be |
borne out by facts, and such is demonstrated to us, we will make i
full, public and complei¢ recantation. We are proud to say, |
however, that during our publication of the ELECTRICAL, |
MECHANICAL AND MILLING NEWS from its inception ull 1t
gave place to the present paper, we have had no occasion for |
anything of 1he sort, but on the contrary, * coming cvents” have |
so plainly “cast their shadows before,” that in every case |
changes and developments which are so rapidly taking place in |
this progressive science have been accurately and completely i
foreshadowed by us.  We make no exception in this matter of !
the storaye battery. We have expressed our opinions of it, |
knowing what we talk about. We have said that no imitations |
of those “not dead” pethaps, but simply “gone before,” will 3
ever solve the prablem, and that success must be looked for on 4
new lines. We are, however, more anxious that our increcasing |
clientele should have the fullest information on what s doing
and actual facts connected therewith, than we are for our own |
glorification, therefore we make this offer to the storage battery
people in question :  Produce fifty of your cells, place them in
charge of an expert appointed by us and one by you far n
thorough and exhaustive test, and the results shall be made
public without fear or favor. You have the floor. ,}__.

IT is announced that the Hon. John Costigan intends w_\
introduce 2 measure duning the next session of the Donunion
Parliament, having for its object the appointment of a Govern- -
ment inspector of clectric light.  That is all nght ; there chould
be more inspectors.  This country is not half enough governed. !
We need a few more officials 10 rclieve the over-burdened

-

- .producer of somc of the superfluous shekels he has accunymulat-

cd despite the harrassments and uncertaintics of governmental
interference. There is not enough risk in electrical investments at
present even to make things interesting, so by all means let us
have an clectric light inspector ; also let him have an assistant.
Let there be a deputy assistant inspector and likewise a board
of clectric light inspection, witha chairman and secretary ; also

a vice-chairman and a few clerks, and charge up the expense
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in the usual way to the victims, and if this does not knock out
what life there is left in clectrical enterprises, let the suffeting
country be divided into districts, after the manner of inspectors
in general, and duplicate these barnacles on the ships of state
until the precious craft gets waterlogged. Thereis also a crying
need for an inspector of tallow dips and tin lanterns, for was it
not onc of these *in combination,” as a patent lawyer would
say, with Mistress O'Grady's cow that burnt down Chicago.
Perish the thought that such a sultry fate should overtake any
body or any place in our youny and glorious Dominion. Let us
have inspectors appointed forthwith—inspectors of cows and
deputy inspectors of tin lanterns.  In plain words, this inspec.
tion business is overdone, even to the extent of trenching pretty
severely on the liberty of the subject, and of becoming an hind-
rance to business and a means of driving it out of existence It
is but too frequently an eacuse for foisting upon the public purse
a superannuated political hack so as to save him from arestand
mpnsonnient for having no visible means of suppont, and cer-
tainly results in mcreasing to the consumer the cost of the com-
modity “ mspected.” For instance, a notable specimen of muni-
cipal genius in Toronto is proposing to intreduce a by-law to

_compel every load of coal sold in the city to be weighed on the
public scales.

He is gunning for populanity by imagining that
he is after the scalps of the bloated monopolists of the coal ring,
but lns bnlhant intellect must have flown off the bandle this tune,
‘The cost of hauling to the scale and going back after delivery to
weigh the empty cart  say fifty cents per load--must of necessity
come out of the pockets of the purchaser, with the ultimate re-
sult of 2 tax on the community to pay for more civic pensioners
to engincer a further supply of city scales. In the case of the
clectric light we do not see how it is possible for any standard to
be maintained.  In every town in the province of any size, there
is an clectric light plant, frequently two. The current standard
of cach is different, and unless the machinery is thrown away
and new substituted, must remain so. The owner offers to a
store keeper or a business man his clectric light and asks for it
a pricc commensurate to its size or the hours used—so much per
night or per month as the case may be. Nobody is compelled
to take it, and if it does not suit they are not long in throwing it
out. There are inspectors of gas simply because there are dif-
ierent gualities of gas, some bad, some worse, and some villian-
ous, but the Government says nothing about the guantily ; that
is let: as a casus bellf betw een the consumer and the gas company.
There is only one gualify of electricity, that has yet been brought
10 our notice, and it is an invariable and unchanging unit, why,
therefore, is it necessary to appoint an inspector to determine the
quantity?> That should be left as 2 matter of bargiin and sale
between the producer and consumer.  If the intention of the
Gorernmient is to establish a standard in candle power «.“certain
currents and voltages by which are lamps may be teckqically
known to the trade, well and good, but the hght under s.omlar
conditions of current and clectromotive force may vary so tauch
from the carbons employed, the state of the atmosphere and un-
avoidable momentary alterations of conditions in the ceniral
station apparatus and the delicate mechanism of the lamp, that
an absolute and unvarying standard would become an impossi-
bility. To meet the temporary disability caused by a slipping
belt, an over-heated anmature or a defective lamp, the customer
usually makes a point of claiming a rebate for the shorntage n
quantity, and owing to the absence of ability to stare clectricity
or keep a quantity in hand as it were for emergencies, this item
of rebates is considerable with most stations, and is usually pro-
vided for in the contracts.  All the inspection in the world will
not prevent the broken belt, the temporary  disarrmingemeni in
the mechanism of the stcam engine or the crossing of some vag-
rant bell wire with the acnal arcut outside.  1f a Government
official can produce an infallible panacea for these evils, clectric
hght companmies would hail his advent with paans of thanksgv-
g, but baing only morntal, and probably a poor specmen at
that, his office would simply become an clegant sinecure at the
expensc of his more industnious and practical fellow-men.

THE attention of engincers i directed to the particulars of a
compcetition pnnted in another partof this paper.  The pubhisher
of the N£W s wath the object of stunulating research on the part
of engincers in charge of steam plants throughout Lanada, offers
prizes m cash for the solution of cenam pmblcu.\s m steam ens

gineering, It will be noticed that this competition has been
limited to those actually engaged as operative engineers, and
the questions are such as every competent engineer should be
capable of answering.  Should satisfactory interest be manifest-
ed in this competition, others designed to serve a like object will
be announced from time to time in the future.

FRICTION CLUTCH PULLEYS.

FRricTioN clutch pulleysare designed to supersede tight and loose putleys,
drop tightners, cte,, and to avold the unnecessary work and consequent
wear imposed by them upon belts while the machinery is ldle.  They are
extensively used in electric lighting and are very desirable when frequent or
abrupt stoppage of machinery is nccessary, ‘They ure being very expen-
sively adopted in mills and fictories of every deseription, and are especially
suitable for hiph speed service and heavy work, “Fhe friction rim only is
keyed to the shaft, the pulley and grip meclianism is free or loose thercon,
Therefore, when not *in grip,” the driving pulley remains motionless,
while the shaft revolves freely in the babbitted pulley sleeve,  Immediately
upon being gripped the power is transmitted to the pulley through the grip
and ring.  \When the grip is attached to the driven pulley (located on
machine or counter shaft) the pulley revolves freely upon she shaft until the
cluich engages with it and causes it to drive the shaft,

The uccompanying cut shows a friction clutch pulley made by the
Waterous Engine Works Company, of Brantford, Ont.  Itisclaimed to be
simple, compact and durable, enguges and disengages gradually, thereby
preventing any possible injury. The operation of this friction grip pulley
and friction grip cut off coupling will be understood from the followiug
description.

‘I'he grip ring or rim, instead of being cast to the arms of the pulley, as
wn ordinary clutch pulleys, 1s a pulley by itself, securely keyed or fastened
with set screws to the shaft transmiutting the power, or 1n the case of a
dniven pulley, to which the power 1s transmitted.  The grip niechanism s

fastened to the arms of the pulley or coupling. In the case of a puiley, the
friction rim 1s made about half the diameter of the pulley.  In opemting
the pulley or coupling. this grip mechamsm stands motionless when the
pulley is not driving or when the cunnected shaft is cut oft. . Ta bring it
into work, the sliding sleeve on the shaft =* D™ is forced with a lever toward
the friction pulley rim, and readily passes beyond the diametrical centre or
grip arms, which causes two, four or six scts of friction grips to grasp the
nim with an irresistible, vise-like grip.

From the peculiar mechanism of the grips it will Le readily scen that the
pressure of the inside and outside jaws upon the friction rim is always
exactly equal.  When desired, the power miay be applicd by degrees and
the pulley started gradually, or the sliding sleeve can be thrust in instantly
by a quick movenent of the shifter. when the pulley or coupling immediately
starts at full speed.  “Tue friction grips are adjustable  The end of lever is
of cast stecl, temprered, and engages & small block of cast steel, tempered,
lct into the under sidcof top grip armm.  This steel block isadjustable, being
hung from the inncr end and adjusied by asct screw working from the
upper side of grip arm. By this means, any strin desired ¢an be put on
the fnicuions to take up the wear of the faction shoes.  The friction shoes
arc shod with thoroughly scasoned maple, set end on to their work, and
will wear many ycars. The mapleis casily renewable, and requires no
oiling. When the sliding sleeve is withdrawn, the point of lever engaging
the stecl block in grip arm at once works into a recess formed in the steel
block to receive it, and permits top grip arm to lcave pulley, releasing
wmmediately the gup from the fnction nm. Al pans subject to wear are

renewable at a very shght expense, and wathout trouble or loss of time, 1t |

bang unnccessasy tu remove the pulley from the shaft in order to renew o1

adjust any worn pants.  There is absolutely no contactor frctional surfaces |

when not in grip.  Owing to the short travel of the sliding sleeve, and the
fact that it passes the diamctrical centre of grip armis. the operation of
gnpping and relcasing 18 50 casy that it can be readily accomphished, and
when once the sleeve 3 thrown into position there is no strain upon it what

ever, nor ctn it possibly get out of grip without being forced by the lever.
\When desired, these friction gnp pulleys and cut-off coupling can be
promptly brought to a standstill, even when running at s high rate of specd.
This in case of accident may prevent much damage or perhaps loss of life

taor furthers particutars address the manufacturers.,

|
{
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ENGINEERS' COMPETITION.

Itk publisher of the ELECTRICAL NEWS invites cugineers throughont
anaddit 10 compete for the solution of the following problums @

1 What is &t horse power as appliad to a boiler 2

2 How much s gained if feed water can be had at 120° temperature
wstead of 4o ?

3. With waterat go* fed into the boilers, and steam taken off at go lbs,
pressure, how much coal should be required for each thousand gallons of
witer used?

4 What woutd be the safe working pressure for a horizontal tubular
borler, 040, diam,, 14 feet long, with go 1ubes, 3 1. diam,, shell made of
00,000 Ibs. steel plates 3§ st *ick, and double nivetted 0 longitudinal
seams ?

5 Give size of furnace for soft coal for such a boiler, and size of smoke
ppe, and area and height of chimney for a range of six boilers of same
dunension?

6. Anengme has cylinder 1810, diam. und 18 in. stroke, and makes 240
revolutions per nunute,  Steanm s supplied at go s, pressure in boilers, 30
feet away.  \What size should sieam pipe be?

7 \With steamn cut off in above engine at $ . of the stroke, and dis-
<harged intoa heater open 1o the atmosphere, what horse power can begot?

8. If a condenser be added, maintaimng a vacuum of 26 1n. on the gauge
at the condenser, what edditional power could be got from engine?

9. What difference to the amount of fuel per horse power per hour should
there be between above engine using o heater giving water at 190” and
ustig & condensor, mamtanng a vacuum of 26 ., and supplying feed water
at 100* 2

10, Mf engine speed vaned while the pressure of steam and load were
constant, what should be done to remedy the defect 2

1. In a high speed austomatic cut-off engine, what is the effect
of the weight of the reciprocating parts on the steadiness ‘of motion ?

12. Theduty of the governors said 1o be to regulate the speed : upon
what conditions does 1ts power to regulate depend ?

13. \What are the ad-
vantages of ** compres.
sion” in the steam cylin-
der?

14. Describe the de.
fects in the annexed

. diagram, and s'ate what

should be done to
remedy them,

Cash prizes of §15 and
$10 respectively will be
paid to the competitors
whosxe answers to the
above questions shall be
found by the judges to

RECENT CANADIAN PATENTS.
A Davis, Elevated electric enble
J. K. Wilson, Steam boiler
C. J. Van De Pocle, Electric conductors.
S. Thring, \Water gaug

No. 35554
No. 35561,
No. 35572.
No. 35575.

No. 35584. €. J. Van De Pocle, Reciprocating clec. eng.

‘\'0. 35585. LYY . o . 4

No. 35586, " * Railway tmin systen.

No. 33587 . “  Conduit for electnie conductors,

No. 35594. W Kinsley Belt fastener,

No. 35500. N H Edgerton, Steam engine

No. 35618. C. D. Howard, Dnft regulator.

No. 35630-19. G, A. Sanders, Electric gas lighters.
No. 35610. H. Gilmore, Tube cleaner.

No. 35647. J. G. Gamgev, Steam boiler.

No. 35672.  G. \V. Dryden, Pulley,

NOTES,

Messts. Connell Bros., of Woodstuck, N. B., are about to engage m the
manufacture of steam engines,

it is proposed 10 incorporate as a hunted habitily concern, with a capiial
stock of $700,000, the well known manufacturing firm of Goldie & McCul.
lock, of Galt, Ont.

On the 28th inst . the Munager of the Edison Company at 1oronto re-
ceived the following telegram from Winnipeg  ** First Edison Canadian
electric car has started, \We send cougratulations, A grand success.”
‘The despateh was signed by Mr. A, \W. Austen, Manager Winnipeg Street
Railway Co.

Letters of incorporation have been granted the John Doty Engine Co,,
of ‘T'oronto, {l.td.), with a capital stock of $250,000, ‘The members of the
Company are* John Doty Franklin Henry Doty, Fredenick Wiliam Doy,
Daniel Hunter and John Franklin Walshe, all of Toronto.

The engines of the
Steamers Spartan and
Corcian, of the Richleau
& Onwario Navigation
Line, are to be com.
pounded and new boilers
arc to take the place aof
those heretofore in usc.

A cement for leaky
boilers (steam or hot
water) consists of two
parts of powdered lith.
arge, two parts of flnc
sand. and one part of
slaked lime. Mix with

be  deserving  of the
highest number of marks, and who shalt have complied with the under-
mentioned conditions. .
CONDITIONS OF COMPETITION,

wst. Comypxetition is open only to subscribers to this journal actually
engaged 1n the charge of steam boilers or engines within the Dominion of
Lanada,

and. Answers must be recesved at the office of the ELECTRICAL NEWS,
aut lter than Apnl 1sth, marked ** Enginecers’ Competition.”

3rd. The answers will e judged and marked by points, n accordance
with the merits of each.

3. Allowance will be made for necatness of writing, ctc., as well as for
correctness of answers. e

sth. As a guaiantee that answers :tre from the men intended, cach com.
petitor must send wath hus paper the name aind address of his ecmployer.

Messss, Geo. C. Robb, Chief Engineer of the Boiler Inspection and
lasurance Co,, Toronto, and Mr. A. M. Wickens, ex-President Toronto
Wandh No. 1, Canadian Assocition of Stanonary Engineers, have kindly
ronscnted 10 act as judges i this competitton, and ther deaision will be
final.

PUBLICATIONS.

The first number of & new trade paper entitled 74e Caradian Dry Goods
Kaaee, published monthly at Toronto Ly the Dry Goods Review Co.. is
svasad. 1t s very creditable to the publishers.  We wish the new comer
A long and prosperous career.

We have recaved the initial number of the Caradian Miller, published
monthly by Mr. A. G. Mortimer, Canada Life Buildings, Toronto, price
stperyear.  The Willer consists of 22 pages of matter well culculated to

4 interest and instruct those engaged in the milling, grain and flour trades.

The Fehruane Jrene o addition to a brilliant array of Amencan authinrs,
Fresents two papers of great interest by foreign cssayists.” Camille Flam-

2 marion, probably the most eminent European astronomcr, wn’l{s af length
# on " New Discoveries on Mars.” His paper is accompanied ‘with a full-

e goographical map of this wonderful swar, as prepared by Flammarion
s ather leading astronomiers.  Italso contains twosmall maps illugmung

B srmege changes that have recently taken place on onc portion of Mars.
2 The dicinguished Frenchman's papet sn the short compass of sixteen pages
# rwes the busy reader the Important astronomical discoveries of recent years
% 1n a nutshell.

boiled linsced oil and ap-
ply quickly.

A cheap and efficient lagging for steam pipes can be made out of somc of
the waste products of paper manufacture.  ‘The waste products in question
arc chiefly those coming from the different cleanung and sorting machines
which are of a fibrous nature. \When dry they are auxed with potter’s earth
in the proportion of four to one, cnough water beang added to make 2
plastic compound.  This is spread by hand over the surface to be protested
in thin successive lavers.  When dry the coating 15 said 10 adhere firmly,
and 1t has additional recommendation of entailing no greater cost thau *hat
of mixing and applying it.

A deputation representing the Coal Importing Association and the Board
of Trade, Montreal, whited on the Minster of Marine and Fisheries a few
days ago and asked for the aboliion of the existing system of hoiler inspec-
tion on vessels carying coal from Nova Scotia to Montreal, on the ground
that the delay of 48 hours nccessary for inspection causes great loss,
andnhat British competition s thereby shut out, as the Enghsh vesscls
hold that Lloyd’s inspection should be sufficient and refuse to submit 1o
the Canadian regulations,

CHIGNECTO MARINE TRANSPORT RAILWAYX.

THE Canadian Locomotive and Engine Co., of Kingston,
Ont,, have kindly furnished us with the following particulars
regarding the tank locomotive with cight coupled wheels, no
truck, at present in course of construction at their woiks for the
above railway :

Two of these locomotives abreast are to haul vessel on cradle
17 miles on alevel and straight track at a speed of (10) ten
miles an hour  Weight of craulle and vessel 2,500 tons (of 2,240
Ibs). Cmdle carried on 120 four wheels trucks. Steel rails,
110 Ibs. per yard ; cylinders, 227 diam., 26" stroke; driving
wheels, 477 diam., outside tyre ; boiler working presswie, 173
1bs. persq. inch ; boiler, straight top, 59" diam. ; tubes, 2" diam.
Heating surface, 236 tubes, 1,741 sq. ft., fircboy, 137 sq. ft
total, 1,878 sq. fi. Grate areq, 29 sq. ft.  Total weight (all on
drivers), 180,000 lbs., in working order. Capacity of tanks, 3,000
imp. gals.=3,636 U. S. gals. -
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A TOKEN OF APPRECIATION.
‘TORONTO, Jun. 19th, 1891,
Editor Etrvikicat. Naus,

DEAR S1R,~1 have -pleasure in advising you that at the last
regular mecting of Toronto Branch No. 1 of the Canadian
Association of Stationary Engineers, the following resolution was
unanimously adopted :

“That the members of this Association do hereby tender you
a hearty vote of thanks for your kind liberality in advertising our
Association m the late ELECIRILAL, MECHANICAL AND MILL-
ING NEWS and also in the ELECTRICAL NEWs AND STEAM
ENGINERRING JOURNAL. The Association rccommends the
Journal to all engineers and mechanics, believing it to bea good
medium through which to obtain inforination.”

Wishing you every success, 1 am, dear sir,

Yours truly,
W. G. BLACKGROVE,

. Secretary.
STEAM BOILER TESTS AS A MEANS OF DETERMINING
THE CALORIFIC VALUE OF FUELS.*

By D. W. Rons, AMHERST, N. S,

It will be recognized by those who use large quantities of fuel,
especially of bituminous coals, that they differ very greatly in
value, even coals which are taken from adjoining areas give very
different 1esults, so that it is sometimes very puzzling to the con-
sumer and difficult to decide upon the merits and proportionate
values of the fuel within his reach. It is likewise difficult to
determine when the greater practicable amount of work is being
obtained from the fucl, and consumers are frequently subjected
to great loss from the want of this knowledge. There are three
1ecognized mcthods of determining the calorific valucot fuels,
viz: by chemical analysts, by the use of calonmeter, and by actual
measurement of the water evaporated by a definite amount of
fuel in u steam gencrator. By the first method, it is possibie to
ascertiin the constituents of the fuel in their various proportions,
and to determine the theroctical heat value when combined with
a definite proportion of pure oxygen, and approximately to com-
pute the amount of heat which would be converted into work
when combined with ordinary air, and consumed under usual
conditions. But this becomes a complicated problem, as will be
scen when it is considered that the heat absorbed and wasted in
heating the non-combustible constituents of both the air and the
fucl must be taken into account, and that these wastes vary with
the amount of superfluous air admitted through the grate, and
with the proportion of non-combustible matter in the fucl; there-
fore, any esumate cf the practical value of a fuel deduced from
chemical analysis can only be approximate.  In testing fucls by
a caloumeter, a sample of the fuel mixed with chlorate of potas-
swum s placed i an open mouthed copper vessel, which is sub-
merged open mouth downward, like a diving bell, in a vessel
containing a incasured quantty of water. Combustion of the fuel
takes place and the heat produced 1s absorbed by the water, the
the total quanuty of heat baing determined by the rise in tem-
perature of the water.  This method has some advartages over
an analysis and, if care 1s exercised in the sclection of samples
10 be tested—or a large namber of samples tested—is perhaps
the best means of establishing a theoretical standard calonfic
value of a fucl, but the quantity tested 1s necessunly small and
may not fairly represent the fuel 5 it also leaves out the heat ab-
sorbed by the non-combustible portions of the airand fuel, which
1s an ymportant factor n the combustion of fucl, under ordinary
condittons. The method by which the fuel is consumed under
actual condiions and in large quantitics n evaporating waterin
a stcam baozler, 15 generally regarded as a test of the efficiency of
the generator, rather than as a test of the value of the fuel, but
somcwhat exterded obscrvation of the performance of vanous
steam genertors using sumlar grades of coal has convinced the
wnter that the steam boiler test, when properly conducted, 1s
quite as valuable as & means of determiming the calonific value
of fuc), and of companng vanous fucls as feofinding the efficiency
of the generator ; n fact, the latter 1s the more uncertn of the
two, because, unless a boiler is tested with a fucl of a known cal-
onfic value, 1t 1s 1npossible to amve at its actual efficency orto
compare it farly with any other form of generator.  In testing

A WTIGIE:“ Dee. Sx;.- :;90. Lefore 1he Nowa §ec-t“n-l~mﬁ:-n of Scence,
Halifax, N.S.

the heat value of fucl in an ordinary steam boiler two elements
of uncertainty are introduced, viz., loss through imperfect com-
bustion of the fuel, and the escape of gases at a higher tempera-
ture than the atmosphere, but as these losses, as wellas the heat
absorbed by the non-combustible portions, the air and fuel, are
unavoidable in the present state of science, they should be taken
into account in making a practical test of fuel, and strict accuracy
only requires that the loss be uniform and minimum in result.
Practical experience teaches that almost perfect combustion may
be attained in any of the common forms of steam generator by
carcful and regular stoking with a proper air supply ; and, that
the skill necessary to produce this result is possessed by many
ordinary stokers, who have no knowledge of the laws which gov-
ern the combustion of fuels, will doubtless be admitted by many
persons who have observed locomotive firemen or athers, who
are compelled to get a high rate of steam production, It is of
course impossible to transfer all the heat produced in combustion
to the waterin a generator, because the gases cannot be reduced
below the temperature of the water or steam within the genera-
tor, and a certain temperature above the atmosphere is neces:ary
to produce draught in the chimney, but it is quite possible to so
proportion the grate surface to the heating surface of the boiler
that the gases will be reduced to a certain minimum temperature,
and maintained at that temperature during a test.  The temper-
atute may be indicated by a pyrometer or high registening ther-
mometer at the base ot the chimney, and the rate of flow of the
gases may be ascertained by the use of a draught gauge.
Frequently an attempt is made to analyse waste gases, this gives
an uncertain result on account of the difficulty of getting repre-
sentative samples of the gzses, but from observation and exam-
ination of many tests the writer believes it unimportant, if the
stoking and air regulation receive proper attention. The surface
of the grate should be so proportioned to the heating, or heat
absorbing surface of the generator that the gases will, when they
reach the uptake, be reduced to say 400° Fahr.; the skillful fiing
and air regulation will produce practically perfect combustion
and uniform temperature. It is not of so much consequence
either, as some people imagine, what kind of generator is used.
The brick fumace is supposed to possess an advantage in main-
taining the temperature necessary to perfect combustion, while
contact with the cooler surface of 2 water lined furnace is supposed
10 prevent ignition of the volatile hydro-carbons coming from
some fuels, producing carbonic oxide; but the writer is convinced
that, by a proper regulation of the fire, so that the ait will pass
through and the gases will pass over a bed of hot coals, or in-
candescent carbon, with frequent and cven distribution of the
fuel, as perfect combustion may be, and is obtained in a water
lined furnace asin a brck one.  The water lined furnace avoids
the radiation of heat and admission of air, both of which are an
uncertain but certainly wasteful feature of the brick furnace.
Steam boiler tests, although attended with some difficulty, are
quite within the reach of ordinary consumers, and deserve to be
better understood and used more than they are. In addition to
their value as a method of determining the heating properties of
fucl, they furnish the best possible means of ascertaining the
condition and efficiency of the generator, and of checking, and
if necessary correcting waste on the part of the stoker. It is
desimble that such tests should be made fiequently, -because
steam boilers are very liable to deteriorate and become waste-
ful, especially when set in brick, through the cracking of the
brick walls, as well as by the coating of heating surface with
scale or other deposits on the inner, and soot or ashes on the
outer surfaces. It is quite practicable for steam users to have
tests made by their engincers and ordinary assistants, but it is
preferable to have an occasional test made by a professional
engincer who has had experience iu making such tests, as he will
have gained special knowledge which will enable him to detect
and locate imperfections in the generator more readily than
those unaccustomed to such work. The writer would suggest
to steam users the following practice: That onc or more tests
be made by an expert to determine the cfficiency of the gener-
ator, and that he may direct any neccssary repairs or corrections
in the generator.  After this has been done, and a standard of
efficiency established, a good water meter should be inserted in
the water supply pipe, so that a record of the water used may be
continuously kept, and the stoker or engineer should keep a log
and make daily 1cports of the coal consumed and the water
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cvnpomicd. The meter readings will need correction, if abso

lute accuracy is desired, but for practical purposes this may not
be necessary It may seem like unnecessary labor and eapense
1o weigh all the coal used, but a short trial will undoubtedly
prove its value, as it will not only indicate, constantly, the con

Jition of the generator, but to a certain extent, be a check upon
the working of the engine and the amount of power used by the
cotablishment, and it will furnish a4 constant incentive to the
engineer, stoker, and those in charge of the steam machinery,
1o improve its working and reduce the amount of fuel consump-
tion to its lowest limits. A general practice of this kind through-
aut the country would induce a rivalry in the saving of fuel,
prrallel to that found in marine practice, where itis claimed a
horse power is produced by from one and a4 half to two pounds
of fucl per hour, instead of four to ten pounds—the last named
quantity being not uncommon in ordinary steam plant, and
wnuld in the course of a few years cause an cnormous saving to
the country, as well as to individuat consumers. Rules govern-
ing the standard system of boiler trade, adopted by the Ameri-
can Society of Mecchanical Engineers may be found in the
transactions of that Society, vol. vi, 1884. The following simple
instructions will enable any steam user to conduct a test of his
boilers for the purpose of comparing the values of fuels, etc,
after the cfficiency of the generator has been established by a
complete test by an expert, (obsetvations of the quality of stecam,
strength of chimney draught nn('l_,annlysis of gascs are omitted,
as they require special instrumients and skilled manipulation).

INSTRUCTIONS FOR CONSUMERS' TEST.

A test to be of any value should be continued for not less than
ten hours, and will require the constant attention of not less than
four persons besides the regular attenlants, appointed as fol-
lows *  One or two men to weigh the coal, and one ot two to
attend to and weigh the water ; one clerk to keep the log of the
coal and water weighed, and one clerk to record the pressure of
steam, temperature of feed water, temperature of chimney gases,
and to keep a gross account of the coal and water as a check to
the regular log.  These should be careful mien, well posted as
to their dutics. Three good platform scales will be required,
and two tanks, or clean tight <asks, to weigh water in.  Prepar-
ation should be made so that the water can all be delivered into
the two tanks, which are placed upon two platform scales, and
the water pumped alternately from the tanks to the boiler. A
picce of hose attached to the suction pipe of the pump or injec-
tor will he convenient to transfer from one tank to the other. It
will be advisable to procure from reliable instrument makers one
or two accurate thermometers for the purpose of taking the
temperature of the feed water and chimney gases.  The temper-
ature of the feed water should be taken by inserting a brass or
copper cup in the feed pipé rear its connection with the boiler.
This cup may be filled with oil and the thenmometer set in the
oil  The temperature of the cold water before it enters the
iniertar or feed water heater should also be taken.  Great caie
should be exercised that all sciles, steam gauges, etc, are
correct, and that there are no leaks about the pumps, pipes or
bailer, by which any water may escape withiout being evaporated.
Steam leaks are not material except as misrepresenting the
consumption of the engine.  The temperature of escaping pasecs
may be taken by inserting a brass or copper pipe, with closcd
end in the smoke connection where it leaves the boiler.  This
cup, which should reach the centre of the escaping- gases, wmay
be filled with oil and a high registering thermometer placed in
it Picvious to the hour for starting, say 630 o'clock, stcam
should be up to the working pressure and the tubes and all
surfaces and flues should be swept clean.  The ash pit should
he cleaned and the first charge of kindling and coal, or the fuel
10 be used, should be weighed, every man should be at his post,
those who are to note the various readings provided with ruled
farms for recording the gross, tare and net weights of fuet and
water, and others for the pressure of steam, temperatuies of
feed-water and escaping gases, which should be noted cvery
quarter hour. At the hour for starting the height of the water
in the boiler shotld be marked 2n the gauge glass, so that it
mav be brought to the same place at the close of the test, and
the fire should be drawn quickly and replaced with the weighed
kindlings and fuel, (wood kindlings are generally taken at 4-10
the value of coal by weight). 'The working of the boiler may be
conducted as usual in every way, the stoking should be done

carcfully, so that no waste may occur through dead spots or
holes in the fire, or unesen distribution of fuei.  1f the fireis too
thick, some of the gas will pass off unconsumed fur want of
sufficient air, and if the fire be too thin, too much e will be
admitted.  The draught ot ait supply should be regulaed by
the ash pit doors or registers, and an even fire and steady pres-
sure of steam maintained throughuut the test. If worh 1s o be
suspended at mid duy, or any tme dunng the test, the drafs
may be dosed, the fire banked, and an attendent left in charge
who will regulate the fire if necessary, s0 as to keep the pressure
constant. At the duse of the test the water should be'brought
to the same level in the builer as at the beginning and  the fire
withdrawn and deadened quickly with water.  The temanmng
coutl should be weighed and deducted from the quanuty charged
to the boiler, and the ashes may also be weighed. The net
weights of coal and water may then be summed up and the
result of the test ascertained and recorded in the following
manner :—

Test of boiler at

day of 18

Kind of boiler

Dimensions

No. tubes

Size of fire-box

Grate surface sq. ft.

Heating surface do

Height of chimney

Size of chimney

Duration of test hours
Kind of fuel
Boiler pressure (by guage, 1bs.

Temperature of feed-water entering boiler
degrees Fahr.
Temperature of feed-water entering pump
or injector degrees Fahr.
Temperature of escaping gases degrees Fahr.
Total fuel consumed 1bs.

Percentage of moisture i fuel per cent.
Equivalent dry fuel 1bs.
Total weight of ash _ 1bs.
Equivalent combustible Ibs.
Total water cvaporated 1bs.
Water evaporated per hour tbs.
Water evaporated per pound of dry fuel Ibs.
Water evaporated per pound of dry fuel from

and at 212° tbs.
Water evaporated per pound of combustible

from and at 212° Ibs.

Horse power developed.

The above particulars are deternuned in the following man-
ner . The pressure of steam and temperature of feed-water and
gases arc taken from the average reacings of the same.

The total quantities of fuel, ash and water-are taken from the
net- summing of log, great care beng taken that no error 1s
made. The percentage of musture in fuel 15 determuned by
drying a sample of the fucl for 24 hours and geiting the difference
between the wet and drny wesghts, which diffcience 1s muluphied
by 100 and divided by the weight of sample before drying.

The cquivalent dry fuel s found by mulupiyving the total
quantity of fuel by the percentage of mosture and dividing by
100, which is deducted frum the total quantity of fuel.

The equivalent combustble 1s found by deducting the total
amount of ash from the total quantity of fucl.

The water cvaporated per hour 15 the total” guanuty of water
divided by the number of hours duration of test.

The water evaporated per pound of dry fucl 1s the total quan-
tity of water divided by the total quanuty of dry fuel.

The water cvaporated per pound of fuel from and at 212 s
found by multiplying the water evaporated per pound by the
total heat, or heat-units, on one pound of stcam at the average
pressure, less the total heat of one pound of feed water at the
average temperature of feed water before entening the pump or
injector, and aividing the product by 960, wlich 1s the total heat
in units, of onc pound of stcam at 212.

The horse power.is deterimined by deducting the total heat
units of onc pound of feed water at the average temperature
before entering pump or injectos, from the total heat units of one
pound of steam at the average pressurg, and muluplying the
product by the quantity of water evaporated per hour and divid-
ing by 110.343 (which are the heat units required to raise one
pound of water from 100" and cvaporate it at 70 1bs. pressure),
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the quotient should be divided by 30, which will give the horse
power according to the American standard., The following is

The following table will be found useful in ascertaining the
cquivalent rates of evaporation, hiorse power, ete. :—

an example of this method of finding the horse power: w ~
. . a gese £85-6g11 | 8 %
Total quantity of water evaporated = 2,000 1bs. - & D
) Steam pressure (by gauge) ) Go lbs. . g oS¢ $69gg11 2 <
Temperature of feed water before entering pump, 40 Ve oA "
‘Fatal heat of 1 I, of steam at 6o Wbs. pressure = 175,710 B.T.U. = 12b€ 6ogLQit -
Total heat of 1 b, of feed water at Jo°=8 B.T.U. 5 T °§ <
1174.710—~8 X 2,000 % 1110.343 = 210.33 + 30 = 70 . I = 1ttt 663°9g11 s oy
Example of finding the equivalent evaporation from and at 212° - - - iy 2
Water evapotated per 1b. of fucl, 10 Ibs. e "1be 1965811 =
Average pressure by gauge 0o 1bs. | 8 g LE€ 2601 ~§ %
“  temperature of feed water, 4o° | = ’ v =
M o v < o o
T'otal heat of one Ib. of stcam nf 60 lbs. pressure, o CHEE 936€811 n ®
1175.710 heat units, o
Total heat of one 1b. of feed water at 4o®, 8. heat units. 3 | 116 S+6 zg11 g, ®
Example. to. x 1175.710—8. + 966 = 12.08 lbs. -- =
. . . . o =
In companng fuels as well as i comparing the efivency of | < 9te 9981811 5 %2
boilers, the quantity of water evaporated per pound of fuel from | _ o | =
. o T - 8 6€z€ 1hlogit a o5
and at 212" should always be used. The actual quantity of 1 - b
. . . o e t —————
watcr evaporated per pound of fuel .\ull dlﬂ'cr.\\ ith \.u'm(mns.of 5 12 oz 6956411 ::E [} ®
temperature of the feed water entening the boiler, wnd also with = | g =
the steam pressurc or temperature at which the steam leaves E' ' Q | o1f LtE-gin ; 8 3
the boilei, but the quantity evaporated per pound of fuel from = 177 a - =
and at 212 allows for these vanations and gives a true compitr- g | vy | 8! 1€ 09oLLiit = & _n
ison of the value of fuel if the cfficiency of the ygenerator is & [ Kol %
constant, or of the efficiency of the generatorifthe calorific value NS p+Lo€ o14€41 b
. o o ey
of the fuel is known. The temperature of saturated or dry " 2ot oge bt s 3,
steamn always corresponds with the pressure, but if from any =
cause the steam be not dry, it will carry away less heat in pro- o g6z 6LLzlin 8 K]
w o
portion to weight, or, if the steam be superheated by contact of o | &
the products of combustion with the steam surface of the boiler, | 2] Sa6e oLi1L11 - -
1t will carry away more heat.  In cither case the result of the ' -1 k]
test will be vitinted unless the quality of the steam be ascertained | =2 6'98c ogt 6yt - Nad
and accounted for. This is usually done by means of a calori . . e . L2 I ;°_._
meter, onc of the best of which, known as the “ Barrus Calori. % £l 5 E :
meter,” .was designed by Mr. Geo. H. Barrus, of Boston. No & : g’,g s -
attempt has been made to ascertain or account for the quality of z g5 _’_ o
steam in the simple test given, because it would complicate the | £ s g g | ™
work ; it is intended that a professional test of the boiler should | g ) 5= = v
mclude this important item, and, if the boiler is found 10 be | < o ‘:-: ol §
abnormal in this respect, the eapert should either give divections © g. S8 § E ?-:: .
for the removal of the cause, or provide i fonmula for the cor- g 5 = ® 5 2a
rection of the error due to wet or superheated stcam in future 9 E‘ E_g 2 1 g8
Pl 3] Q- - -~ =
tests. = = = A

1\LI..\rs, President. ] O GRA\'H., Scc.-Treas. F. Scuou-,s, Mnna;,mg-Dnrcclor

The (anadian Rubber Company of Montreal

AND TORONTO.

MANUFACTURERS OF

SUPERIOR QUALITY

. R UBBHRR BELTING

Sole Aggnts and Manufacturers in Canada of the Celebrated Forsyth (Boston)
Patent Seamless Rubber Beltug_

RUBBER PACKINGS, HOSE, Etc, Etc

Our Beltiug is in use in the principal Electric Light Stations.

'ALL KINDS OF RUBBER GOODS FOR ELEGTRICAL PURPUSES

including Hard Rod, Tubc, Shect, Insulating Tapes, Telephone Receivers, ete.

CAPITAL, $2,000,000.

WESTERIN BRAINCH:

Cor. Front & Yonge Sts., TORON TO

J. H WALKER, Manager,
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MERITS OF THE STORAGE BATTERY.
ToRONTO, Jan. 23, 189t.
Editor ELxcTrIcAL Nrws,

My attention having been called to an article in your January
number, and believing that the writer would readily avail him-
self of the opportunity of being set right in reference to the all
ymportant and interesting question of the possible use of the
storage battery system, for solving the question of rupid and
comfortable transit, and climinating all ideas of intentional
misconception and allowing the error of judgment manifested in
the article 10 be excusable, 1 nevertheless desive to set the
matter before your already numerous readers in its proper aspect,

1 notice the article in question refers to the storage battery as
«a forlorn hope,” and yet hopes against hope that the problem
will be solved by an cconomically successful storage battery.
\Why, only on Thursday last in the Toronto Courts of Arbitra-
tion, Mr. Rice, the vminent City Engincer of Cleveland, on the
withess stand said, in answer to counsel, that the storage battery
question had been. solved for street car work, and further
answered in reply to questions put to him as to where the ques-
tion of the commercial value of the accpmulator had been
solved : “ Right herein your own city you have the best storage
battery systesn on this continent, and the best for strect cars or
any other work I have ever seen.”  In reply to further questions,
he said lie referred to the Roberts storage battery system, of
Toronto. Truly a prophet is never without honor save in his
own country.

1 have four distinct engagements in four different cities of the
States to put my system in operation.  With scarcely any effort,
but simply on representations of experts, a company was formed
in the States a few days ago, with a capital of $1,500,000.

Prof. Pike, a nume known and relied upon all over the Domin-
jon, afier examining every known system on the continent,
returned and gave an order for the School of Practical Science.

Statements regarding new storage batteries are practically
worthless. In a masterly article in the Electsical Wosrld, the
statement was made that the man who could point to a positive
plate that had stood six months rough and careless work had
solved the problem.
of New York, a positive plate that had been n constant service
and subjected to continual tr'wel for very. nearly two years. Mr.
Mailloux in reply cxprcsscd an opinion that established a record,

and one we had need- to be proud. of. We are .now. engaged.
upon a plant for car-work and forming a company- for that

distinct purpos'e that is; of utilizing the battery forcar purposes.
Now, in what are the distinctive features necessary to insure
a perfect battery. for car work'-‘ Why exactly the features

Last week we forwarded to C, O, Maillouw,'

required in every purpose to wiach a storage battery 1s apphed :
1st, Freedom from buckling ; 2nd, Disintregation of the paste ;
3rd, Capability of standing heavy charging and discharging.
These are or have been the common difficulties to be met with
in the solution of this problem. We have overcome every one
of them. We have not been deterred by the “forlorn hope”
ideas of anybody—no true plodder in the pathway of scientific
research was ever deterred Ly that idea.  In proof of that we
give a three years guarantee.

What we have done can or may be improved upon by others,
but this much is centain, that before many weeks pass a storage
battery system will be in operation in or near enough to-this
city that will for ever settle the problem, We have quictly
replaced and are replacing all the leading makes, and such s
our confidence in our system that we have applied for patents in
every country in the world waere it is pussible to obtaun them.

The question has been solved in England. The Central
Tramway Company, of Birmingham, a.c putting an eatensive
system into uperation there ; the North Metropolitan Company
are also using storage batteries. They will have to be used n
all crowded citics, and certainly no where, in my opinion, would
the practical solution of the question be hailed more gladly than
in Toronto and Montreal. Hamilton made an offer of track,
car and motor for a test on their ling, which offer we respect-
fully refused, as we did not care to be trammelled by an agree-
ment that rendered necessary the possible subversion of our
ideas.

We haye the battery, experienced engincers, and the advent
of our company will at once dispel “forlorn hopes,” .by the
recognition of the end, and object of the work of ycars,

A few days ago, at the invitation of the T. H. overhead
system, Ald. Saunders, the mayor and a number of city gentle-
men cnjoyed the hospitality of the President, and after express-
ing their approval of everything, yet said that the storage
battery would be the only permissible electric system allowed in
the city.

Yours truly,

WM. ROBERTS,

Tk ELECTRICAL NEWS 15 1n tecespt of an nvitation to be present at
the first annual dlnner of the Montreal Branch, Canadian Association. of
Stationary Engineers.  The cvent will be celebrated at the Richileu Hoted,
Montreal, on the evening of Feb. 14th.  The NEWSs hopes to be represented,
and to be able to preseat inits next issuca picture of the good time enjoyed.

‘The Owen Sound Elegtric liluminating and Manufacturing Co. {limitea),
write: **\We reccived your pioneer copy of Canadian ELECTRICAL NEws,
and are glad to welcome it as a purely Canadian publication.  We trust it
will receve the support at so justly ments, W¢ enclose P, O. order in your
favor for $1.50 as our subscnption for 1891.”

EmsuN GENERAL FLECTRIC (JOMPANY

(O.A.N .A.ZDI.A.N DISTRICT)

MANUFACTURERS = GONTRAGTORS.

Arc and .Electric‘Powcr Plants of all.descriptions-and sizes, Dynamos, Incandescent and Arc Lamps

3

—«———»OFORﬂ——-—»-

"ELECTRIC LIGHTING

ELECTRIC FIXTURES OF THE FINEST ARTISTIC DESIGNS ; CO\IBI\L\TIO\‘ FIXTURES FOR ELECTRIC LIGHT AND (GAS;
ELEcTRIC CaBLES AND CONDUCTORS (underground and werial) For TELEPHONE, TELEGRAPH AND ELECTRIC

LIGHTING ;

INSULATED WIRES FLEXIBLE CORDS, ETC.; STREET ELECTRIC RatLways;

ELECTRIC MOTORS FOR I‘\'Fm Possnu E Durtvy.
- DISTRICT OFFICES:

NEW YORK—Edison Building.
CHICAGO—Rialto.Building.

NEW ORLEANS, LA.—Cotton Exchange.
DENVER, COL.—Masonic Building.

BOSTON, MASS.—38 Pearl Street,

SAN FRANCISCO, CAL.—112 Bush Strect.
PORTLAND, ORE.—Flcischner ‘Building.
TORONTO, CAN.—Bank of Commerce Building.

FACTORIES—Ncw York City ; Hamison, N. J.; Schenectady, N. Y.; Hamilton, Ont.;, Sherbrooke, Que.
Piease address all communications regarding Canadian business.to the

EDISOII GEHERAI. ELEGTRIG 0., -

BANK OF COMMERCE ‘suiLoixe, TORONTO, ONT,
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SPARKS,

four Iarge dynumnos are to be added to the
Ottama clectric stution.

The chiizens of Luckpow, Ont,, are about to
enjoy electric street lighting.

An clectric strect lighting plant has lately been
jnswalled in the willage of troquois, Oat.

‘The clectric street lighting plant which was
Iately installed at New Westmiaster, B, ., has
undergone u satisfactory test,

“T'he eapital stock of the T'oronto Electric Light
Co, has recently been increased from $200,000 to
$300,000.

The Toromto Incandescent Klectric Light Co.
are placing inheir station on Teraulay street, 2
new  engines with a capacity of about 200 horse
power,

The lady openttors of the Nova Scotia Tele.
phone Co, recently manifested their desiré for the
comfort of their general manager, Mr. Harris, by
presenting hite with an easy char,

"I'he people of Rat Portage complain that the
tefephone service has been muined or destroyed
hy the placing of the clectric light wires on- the
same poles with the telephone wires. s

Mr Cogswell, Superintendent of the Halifax
Numinating and Motor Co., was recently pre.
sented by the workmen with a smoker’s outfit,
accompanied by an address expressive of their
esteem for him,

The new C. PR, opera hiouse at Vanconver, B,
B. is to be lighted by 300 sixteen candle power
incandescent lights, with a magnificent pendant
of solights in the centre. The Royal Eleetric
Co. of Montreal are doing the work,

Tae Telephone Fire Alarm Co. of Halifax, N.
S., will shortly apply for incorporation. The
capital stock will be g50,000.  The namesof the
promoters are . C. J. Spike, Dr, Hopkins, G. £
Falkner, H. V. Mcl.eod apd B. F. Pearson,

Au Act of Parliament is being petitioned for to
incorporate the Moutreal Water and Power Co.
to construct and operate systems of water-works,
and works for the production of heat and distribu-
tion of clectric light, heat and power throughout
Canada.

The Ontario Telephone Co., who recently come
menced business at Peterboro, Ont,, appearto be
mecting with fair success. Thev report having now
connections with 243 subscribers, with more re-
maining 1o be connected.  ‘They have put up 420
poles and strung 11- mles of No. 12 galvamzed
1ron witeand 5,600 feet of acrial cable,

Incorporation has recently been granted the
Niggara Falls Bleanc Light and Power Co.
(L1d.), with a capital stock of §20,000.  The pro-
moters arc:  Jas. Bampficld, hotel keeper, W,
Doran, manufecturer. Hirmn Bender, Revenue
Officer, Frank LeBlond and Richard Carter,
steamboat owners, ‘Thos. Quillian, accountant,
anyd Andrew Greg ry Hill, barrister, all of Niag-
ara Falls, Ont, |

A charee has been kiid against Mr. Crawntord,
City Electrician, London, Ont., by Mr. A. Alex-
ander of ‘Toronto, that when the city required
certain clectric supplics in the year 1885, Craw-
ford received u commission from the rival firm
rad used undue influence to secure for the said
fim the contract.  Mr, Crawtord submits proofs
of his innocence, and the whale matter is under
consideration by the City Council.

ROGERS’ DYNAMO OIL

Guaranteed Superior Quality
and Economical,

SAMUEL ROGERS & CO.,
30 FRONT ST. EAST, TORONTO

Finest Engine and Cylinder Oils,

Obtained in Canada, United States, Great Brilain and all Foreign Countrles, z(;’

Examinations and Reports as to validity, Scarchies made.  Infringements investigated,

PATENTS ,

\

TRADE MARKS, DESICNS AND COPYRICHTS RECISTERED,
Assign. ‘\'

ments and Agreements drawn,  Advice on Patent Laws, ete.

FETHERSTONHAUGH & CO., 2

CANADIAN BaNK oF COMMERCE BLDG. Solicitors of Patents and Experts
(Second Floor). + in Patent Causes.
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SPARKS.
The town of Coaticeok, Que,, will shortly be
lighted by electricity.
Mr. J. E. Sancier is fitting up an elcetric light-

ng system at Kamloops, B. C, °

The Royal Electric Light Co, has just placed

new engings in their station nt London, Ont, F. E P Dlxon & CO. 'g}
An interpational clectrical exhibition is to take ’ \ -

place in Frankfort-on-Main during the summer of }

1891, MANUFACTURERS OF /
The city of New Westminster, B.C,, expended 1/

tast year on clecteic light works and appamtus

the sut of §32,000. v /S
‘The town of Milton, Ont., has arranged with

the Ball Llectne Light Co. for the purchase of é

an electric plant for street lighting.
A franchise for electric lighting has been grant-
nl‘.\ company at Prince Albert, N. W, T, ‘The 7 0 K / NG STR EE T EA ST Toﬁ 0” To

lant is being got ready for operation.
plant s being got ready P HRADQUARTERS FOR

‘The contract for furnishing 13,000 ties for the

proposed Ottawa clectric sireet railway has been ELEGTR'G llGHT A"D nY"AMo BELT'NG.

awarded to the Rathbun Co,, of Deseronto.

s A heavy storm of sleet caused a considerable

amount of damage tu the telephone, telegraph, . . . -
thand electric light wiresin St. john, N. B., and We have the following Leather Belts in use in the works of the

vicinity on Jan. 18th, Toronto Electric Light Co. :—

A 400 horse power compound condensing cn- o
gine has been constructed by the Albion lIron One 36 inch belt 98 feet long.

Works Co., of Victoria, B. C., for the Electric * Onc 36 inch belt 100 feet long.
Tramway Co. of that city. Onc 36 inch bLelt 123 feet long.
.|-n'c Ldison Gcncfal I:lccm.c Co. is offcring for One 38 inch belt 100 feet long.
sale its manufacturing premises at Shecbrooke, .
Que.. in view of theintention toremove to the new One 24 inch belt 100 feet long. .
works at Peterboro” in the spring. And over 1500 feet of 8 inch belting.
The first electric passenger elevator to be man- " - NITE o .
ufactured and operated in Canada is being placed All of the :lb.m(, belts are DOUBLE THI.C}“\‘ESS‘ _'lhc 38 inch
in the Sun Life Assurance Bldg. at Montrenl by belt is the largest. belt ever made in this. Province.

Messrs. Miller Bros. & Toms, of that city,

The Victoria Electric and Iuminating Co., of
Victoria, .B. C., has been re-organized with in-

We are prepared to furnish belts of any size, two or three ply,

creased capital. A new board of directors has up to 48 inches wide. Every belt fully guaranteed.
been appointed, with Mr. M. Hutcheson as . '
superintendent. SEND ?‘OR DISCOUNTS.
Experiments are 5aid to have proved that where Dixon’s Belting Hand;Book mailed frec on application.

clectric lights have been used in place of oil lanips
for lighting the compasses of vesse's at night, an'
incandescent lamp brought close to the comipass -
caused a deflection of the needle.

It is understood to be the infention of Messrs.
P'atterson & Corbin,. manufacturers of electric
street cars at St. Cathaines, toreniove their works
from that place, and the city of Hamilton 1s Plehse mention the ELECTRICAL NEWS when corresponding with advertisers.
spoken of as likely to be their new location. ’

Electricity, the temperature of feed water and

the strength of boilers were subjects upon which
mteresting discussions took place at the last regu-
lar mecting of ‘Toronto branch No. 1 of the
Canadian Association of Stationary Engineers,

On the 18th January a fire broke outin Messrs.
Weir & Weir's flax mill at St. Mary's, Ont,, in
which is located the electric machinery for lighting

the town, Consi('lcm.blc damage was ‘done. but Gon gs 9 Bells, é,« /

fortunately the lighting plant was saved almost
without injury.

An employee of an clectric light company was
injured while in the performance of his duty. He
was engaged in trimming Jamps upon a circuit
which, under the rules of the company, should
have Heen dead at the time he was working upon

it Asa matter of fact it had comie in contact, at \/
a point where the insulation was weak, withalive 3 »

tircuit, and had hecome charged. It would un- For C&ties’ Towns o Villages.
qQuestionably have been negligent for a company
1o turn a current of electricity into.the circuit on
which he was at work without notifying him of Automatic Fire Alarms for Mills, Factories, Warehouses, etc.
the fact, and it was cqually negligent to pernit )
the circuit to become charged by failing to exer- ESTIMATES AND INFORMATION GIVEN ON APPLICATION, .
cise proper precautions as to the crossing of wires )
and the insulation ; and whether the company or
1ts officers actually knew of such defect or not, the
company is bound by the cffect of its own neglect, : A E R ’

and is liable in damages to a workman soinjured.; A L E Xo N D S O N,

This decision was rendered in the case of Kraats - - - ’

Courof Nichga, 1t €O 0 the S | 99 Adlelaide-Street West, . TORONTO.
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SUBSCRIBED CAPITAL, - $100,100, 4
any other metal for the leading-in wires of the in- AMOUNT ON DEPOSIT WITH THE GOVE R\'?‘"‘-NT 0" CANADA, $54,734,

candescent lamp s because of its mte of expansion Sir ALex.CampaeLL KCM.G. PRES.

and cuntraction by heat, which s about the same / J L‘LB.C“ c°"~g°“‘°ﬂ°) ;
as glass, ‘Thus the vacuum in the lamp is main. J OlN takie Eso.Vice PREs, 3
di| :

«‘Fhereason why platinum answers betler than

taned us it could be by no other metal now
known.

Deternuned attenipts are beingg made in Chicago . e O m

to suppress the blinding smoke that is blown
ashore from passing steam-cnft.  An experiment
was made recently to demonstrate the practie-
ability of a new invention. A small tube with a
pertorated top like that of a sprinkbing can, was
introdaced into the smoke stack, and through this
steam could be in cted upon the uprushing smohe, : ) |
u‘)nch anaediately condensed.  The MNitle tube oy, ¢ 7 Ses, B X ' 3 ‘\-N\O [\\\\\
with its jets and sprays of steam, is not a steam : M K]
G.C.ROI;B Chlcf‘ Engineer.  A.FRASER. Scey. Treos:}

consumer, but there seems 10 be little doubt ofits

utility i the prevention of smoke, . Heap Ofrice. 2TORONTO ST,
TORONTO, :
. Preventlon of Accident our chief aim, Economy of fuel secured.
i NO 1 E— Lhe offices of the Company have been remured from abuve address to the Canada Life Ruilding.

Weekty Juurnal ot advance infosm
tion and pulblic worhs.

recopnized me.hum for adve
ments for *‘lenders.”

CAN DIAN CONTRACT '(ECORD
TORONTO.

BERIsuN  Seuretary Montkea! Biandh,
1420 MJgnonne dStreet, Montreal

MONTREAL INSULATED WIRE WORKS,

J. ROSS, SON & CO.,

MANUFACTURERS OF

INSULATED
ELECTRIC WIRES

And Wires for Annunciators,
g{ . Ofjfices, Maguets and
Dynamnos.

N
- X wmmwems | MILLER BRos. & Toms,

- MONTREAL. (Nuccessors to Miller Bros. & Juitchcll)

: Orders soliated and carefully exccuted. | Toronto Office: 74 York Street. MONTRE AL, QUE ‘.f
. P. 0. Rox, 1496, ] ESTABLISHED 1869, 2

. @THE BROOKS MANUFACTURING CO,, LTD

AND GUT OFF GOUPLINGS

, For Electric Light Stations and all purposes where intermittent power is rcquired

MANUFACTURERS OF e

/" GARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.
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