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BALL Arc DyyaMo, Caraciry 65 L.amres, 2000 C..P. EACH,

THE CELEBRATED BALL ARC DYNAMOS AND WHEEL MOVEMENT LAMPS.

® [ J
WE ARE GENERAL MANUFACTURING AND CANADIAN AGENTS FOR THE

WENSTROM. -

SLOW SPEED ELECTRIC RAILROAD
GENERATORS a» MOTORS

ElJectric Power Generators and Motors
For transmitting power in any quantity for Traction or Stationary Purposes. .

ALIUMATIC INCANDESCENT DyNAMUS MANUFACTURED IN ANY SIZE UNDER WENSTROM PATENTS.
FuLL ELECTRIC ROan EQUIPMENTS ; ELECTRIC SUPELIES OF ALL KINDS,

JALL ELEGTRIG LEGHT CO., Lo, OF CANADA.

Incorporated under Dominion Charter, 1882,

FULL STAFF OF ELECTYRICAL EMOINEERS AHD CONSTRUGTION EXPERTS.
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T a recent test by Prof Cooley, of Mzchxgan Umversxty, 48
degrees of temperature was added between condenser and

borler in passing through pump.

Absolute Actuation and Regulation without the use of Tappets,

Levers, or other Mechanical Construction.

. o As the exhaust mingles with feed water and retumns 1o bailer, there 1s no loss of
2. *&\ heat, hence 1t 1s the most ccononuical pump i use.  For hot or cold water or hquids,

A with or without Hand Pumping Attachment, NO PUMP EVER MADE THE RE.
CORD OR BECAME SO POPULAR AS THE ¢ MARSH.”

Patented in Canada 7¢h February, 1889,

CARLETON PLAGE, ONT.
KAY ELECTRIC WORKS

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

MANCPACTL HERS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS

From 1-8 I, P. te 50 H. P.

bt B ATING ATACHINES AN ENERAML BB IRIOAL
APPLIANUES SEPREUEAL NMETENTLON [0 ML)
ANMD FACTORY 11GHEINGG,

BRITE FOR CIRCULARS.

DO YOU STOP YOUR MACHINE

By hfting a tlvhtner throwmor off the heavy belt, or stopping the
engine? All of these are objectionable.

We have patented a Friction Grip Pulley,
—compact, simple, durable, large frictional area,
ample clearance when out of engagement, power-
ful gripping mechanism.

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

Made split when required, and with 2, 3, 4,
6 grips for any class of work. Also a Cut-off
Coupling of the same design. ‘

Send for circulars and prices.

THE WATEROUS ENGINE WORKS GO., BRANTFORD, ®®WHUA.

- . e - ~e o

THIS CLT NIOWS SMALLYEST S1zh MARSH
PUME, WITII HAND LEVER,

MANMUFACTURED ONLY nY

JOHN GILLIES & (0., -
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THE BALL ELECTRIC LIGHT COMPANY.

THE accompanying engraving shows the arc lamp and brass
working department of the Ball Eleutric Company’s factory, 7o
rearl street, Toronto.  This represents but one floor.  We will
pwve illustrations of the dynamo and armature departments in a
later issue.

‘F'he business of the Ball Electric Company has been steadily
enlarging, and now covers all branches of clectric manufacture,
as they manufacture arc, dircct and alternating dynamos and

Tovonto, Andrew 1. Foster, Halifay, N. §.; Alexander Cumstic,
Falifax, N. S.

Third ass  Matthew Hayes, Toronto ; William H {inter,
St. Catharines , Mesander Barton, Kingston ; Albert ¥ Honse,
Port Dalhousie , George E. Wilson, Part Stanley , Alexander
McKenzie, Owen Sound ; David L. Johuston, Chatham ;5 Hiram
F. Chate, lalifax; Silas C. Soules, Queensville ; Lawson B,
Cronk, Wallacebury , Henry Wilson, Victoria, 3. C., Amos
Knox, Halifax,

ARC LAMP AND BrRAsS WORKING DEPARTMENT, Banl ELECTRIC LaGT CO., TORONTO.

lamps, ratlroad and power generators and motors. They make
many of the fittings in connection with the above, and carry a
full line of light, railrond and power supplies. We would call
the reader’s attention to the Wenstrom ncandescent dynamos,
power generators and railroad motors, the Ball Company having
recently secured control of this system for the Dominion of
Canada.

NEWLY-FLEDGED ENGINEERS.

THe following persons having successfully passed the neces
sary cxaminations, have been granted marine engineers’ certifi-
cates :

First class—James H. Ellis, Toronto.

Second class—Samuel A. Mills, Toronto ; Eugenc Belanger,
Quebcec ; Constant Hamel, Quebec ; William Parker, Kingston ;
Samucl Gillespie, Toronto; Alex. McRae, Toronto; David
Foley, Toronto; Rupert McKay, Halifax; James Baird,
Toronto ; Oscar Flumerfelt, St. Catharines ; Charles A. Farrer,
Meaford ; William F. Watts, St. Catharines ; William Whipps,
Collingwood ; Edward W. Fox, Toronto; Frank White,

Fourth class— Anthony Strong, Kingston, John W. Hunter,
Kingston, John Bolton, Kingston, William C. Spencer, King
ston ; William T. Hyde, Dresden; John McDonald, Hamilton;
James Ryan, Wotpurt, James S. Adams, Turonto, Alma
Lawder, St. Catharines, Andrew A. McLaren, Owen Sound ;
William Harwood, Owen Sound, john Bums, Owen Sound,
George W. W. Rankin, Owen Sound ; John H. Hewson, Owen
Sound; John J. Cawgil, Victona B. C.; Samuel }. Giles,
Toronto ; Robert W. Moore, Hamilton; Bewtram Meyers, To-
ronto; Edmund J. O'Dell, Toronto, Isaac Mudeland, Vie-
toria, BB. C.

Elcctric  Light:
Post 2”

Lamp Post ;
thing that you are.”

Electric Light: * Well, that's pretty strong now, but then, you always
were a littic gassy, and a livtle, yust a ltile light in the head, you know.”

*Docs your mother know you're out, Mr. Lamp

Lamp Post. ** You ncedn't talk, for youre a good deal lighter in the
head than I ever was.” )
Electric Light. - Oh, thank you.”  Grip.
L]

*Oh, yes, and you're 1o blame for it, too, you stuck up
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THE WENSTROM DYNAMO AND MOTOR,

Tig principal features of the Wenstiom and the advantages
chimed for it by the manufacturers are *

(Y ‘Fhe iran clad fickl wagnets, in which the magnetizing
coils are surrounded by iron in every possible direction, so thit
the iron core may collect all of the exciting force, radiated from

Fia, 1,—~THE WENSTROM GENERATOR, (SIDE VIEW) SHOWING BRUSIHIES AND ARMATURE IN POSITION.

the coils, even that part which is usually dissipated in the sur-
roundings. 1t follows from this arrangement that the exciting
power is less in this machine, all other things being equal,
because the power here is better utilized.

{2). The bwied wire in the anmature.  In the Wenstrom the
conductors are buricd in grooves, or laced through holes trans.
versely in the periphery of the armature, the distance between
the pole picce and core be-
ing limited only to that
small space required for the
safe revolving of the arma-
ture. (See fig. 1) The
resistance of the magnetic
circuit is by this means re-
duced in a high degree, and
the magnetizing power used
for creating the necessary
magnetism in the armature
is also decreased, thereby
cffecting a saving of power.

(3). Highest efliciency, in
other words, the largest
amount of light (or candle )
power of lamps) abtainable
with the least amount of
power received from the en-

mterruption fro external myury, and there.is.no risk in trans
portation or handling,

All parts of the dynamo are easily accessible.  There 1s no
loss of external magnetism into the surrounding air, as shown by
the utter failure to attract or magnctize Dits of iron in proximity
to or in'the vicinity of the machine ; consequently, no magnctiz-
ing of watches or
other delicate instru-
ments when brought
nearit. For marine
lighting this is re-
garded as an es-
pecilly valuable feat-
ure, as it means no
deflection of the com
pass, on account of
the clectric lighting
plant.  Heating is
said to be avoided in
the usc of this ma-
chine, consequently a
saving of otherwise
wasted power, and
endangenng  of in
sulation ot stoppiny
of the machine from
such cause. By
means of a perfedt
automatic regulation,
it is claimed that any
number of lamps less
than the full luad of
the dynamu wan be
ran with approxi
mately the same
cconomy  of power
per lamp, and any
changes of the num-
ber of lamps burning can be made with perfect safety to the
lumps and dynamo without requiring the attention of an attend-
ant at the machine, and with the Wenstrom system lamps of
various candle power can be used from the same circuit at the
same time.  The thoroughly insulateld charucter of the dynamo,
together with the low voltage used, is said to render the
Wenstrom system especially desirable and safe for house, hotel

\H

gine. S R =
{4). Economy of opera- H N
tion.
(5). No sparking. 1
The base, cast solid with J 1>

the body, is broad and
long, giving a firm bed to
the machine.
of steel, pround on dead

centres and runs in composition—self oiling beanngs, insunng
perfect Jubncanon and reduced wear.  The commutator is com.
posed of massive copper bars, does not heat, and never needs
renewal,  Its covered structure precludes the possibility of an

e shaft s . . . .
The shalt i3 g oy WRNSTROM FOUR POLE GENKRATOR (SECTIONAL SIDR VIEW) SHOWING FIELD COILS, POLK PlECHS, £TC.

or other lighting scrvice.

After a series of careful tests of the Wenstrom, Professor
Kapp, the celebsated German electrician, writes of this ma-
chune as follows . * The Wenstrom possesses many novel and
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remarkable pomts. It is very simply constructed and most
substantially built, both as to clectrical and mechanical details.
Up to this time a machine has never been seen in this country
whreh utibzed all the magnetic forces as fully and undergoes so
nttle loss of power as does the Wenstrom. 1t 1s impossible to
utihze all such magnetic forces without the aid of two ven
essential points, which are the principal features of this machine.
In all the best dyniunos, as at present  constructed, the manner

1ik \WENSTROM ARMATURE, SHOWING SMOOTH LNTERNAL SURFACE AND WIRES LACEL THROUGH HOLES NEAK Priiritery

o witing the armature is such that it i impussible to briny the
atmature surfece suffiviently Jose tu the field poles to ubviate
the magnetic iesistance, which itis very desitable to do. Inall
machines at present un the market, the old forms of field mag

nets hase been strictly adhered to, and the currents produced
Ly them geneiate magnetism in such a way that a large and
valuable portion of it is generally lost.  This, as will be readily
perceived, itis very desirable to utilize, as, if it could be retained,
more magnetism could be generated with less power. In the
Wenstrom machine the desired end is attained by the peculiar
construction of the field magnets and the cast iron shell, which
while accomplishing the result demanded of it, also renders the
dynamo more substantial and rigid in all its bearings. By this
form the magnetic forces which are generally lost in other makes
of machines are tetained, while in the anmature the two great
obstacles are overcome &y lessening the distance between the
armature and the field, and by reducing the magnetic resistance
to the core. The machine runs cvenly and swmoothly at
extremely Jow speed. A careful examination of it will convince
any onc that it is the very best compaied with other machines.
In point of spted none can equal the Wenstrom, as it produces
more current at low speed than any other can give at high
speed. This machine has overcome some of the pincipal
defects of other makes in speed, cfficiency, weight and clectrical
and mechanical details, and no machine of equal capacity t
present known could be manufactured as cheaply or run better.”

THE “WENSTROM” SLOW SPEED RAILWAY MOTOR

15 a four pole machine cast in ane piece, being very
simple in construction. The field coils are wound on bob-
bins which slide on to the main poles at cither end of
the nrotor. The construction of the armature is similar
to that of the dynamo and generator, but its advantages
are cven more .apparent for this work. There being no wire
on surface of the armature, it is possible to 1un it within 1-16
inch of the field poles. The boxes are so arranged as to take up
any wear, and by the sume device the armature can be adjusted to
1-100 part of an inch. The difficulty of taking out the armature
1s obviated by making the pinion scat conical, so that the pmion
can readily be taken off and armature slid out, taking but a few
moments time, without any danger of injury to anmature wires,
which will be appreciated by persons who have had this diffi-

culiy to overcome. The Wenstrom motor complete weighs
about 2,000 lbs., and it is claimed will develop 35 H. P., although
the manufacturers have seen fit to rate it at 25 H. P, Its specd
is only Joo revolutions per minute, which ='lows it to be geared
to the car axle dsrect, without the annoyance and expense of the
mtermediate countershaft.  Brush Lolders a.e arranged to shide

on to the bracket so that they ran be adjusted or taken off the
motor eatirely withowt 1emoving the brackets.  But one motor
is used to a car, excepting in special cases where special grades,
ot work, rendets two motors necessary, as it is an impossibility
1o construct two motors identical in power, speed and other
details, the result being that where two ae applied to the car
anles, one does the preater share of the work ; therefore, while
one is runnmg light, the other is overworked and overloaded ;
there are also
twice as many
parts (o weir out
and keep in re-
pair.  Owing to
the low revolu
tions of the mo
tor, it will givea
maximum speed
of 15 miles per
bour by ome
reduction and
without use of a
countershaft),
and by use of
patentlydrandic
Jawiseless wouod
cn toothed gear,
the armature is
allowed  at all
tunes to run dt
full speed  re.
pardless of the
speed of the cary, and cannot be ted up or overluadad. By
means of this hydraulic geat the speed of the car inay be vaed,
withuut relaton to speed of atmaturg, which may be kopt wn
mng all day. This alsu wvoids the jeching i stating and
stoppage uf cars.

Further particulars will be cheerfully supphied by the Canadian
manufacturing agents, THE BaLlL ELECTRIC Liant Co., LT,
Toronto.

TORONTO WATER SUPPLY.

THE Toronto witer supply continues to demand a great deal
of attention, and the daily papers are constandy referring cither
1o the quantity or quality of the supply or the management or

o

Fic. 4. —WENSrROM St.0w Speed Striur Car Motos.

mismanagement of the water works department of the civic
government.

Public opimnion, or the ofsinion of the public, seems favorably
G:sposcd 1o the idea of a supply running down hill instead of
Leing pumped up, and no doubt if 1t can be gotit will be a great
unprovement.  Pure water and plenty of it should be supplied,
and cvesy houstholder should be made to pay for his share of
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the water supply as well as for police protection, street cleaning,
etc. The gravitation scheme, even if adopted, cannot possibly
be in operation for several years, and the water is required now.
A new pipe has been laid, but not yet completed, to bring the
lake water into the well at the pumping house. The present
pipe, which for over 4ooo feet is only three feet in diameter,
cannot let as much water into the well as the present engines

leakage then would be from the pipe into the bay. The water
would be more easily lifted by the present pumps, and they
would work more satisfactorily and pump a larger quantity. The
gmality of the supply would then be of undoubted purity, and by
running the centrifugal pump on the island at a higher speed the
guantity could be indefinitely increased as the public demand
became creater.  After the gravitation scheme has been settled,

FIG, §.—SKCTIONAL VIKW OF WENSTROM SL.OW SPEED STATIONARY MOTOR, GEARING DIRECT TO SHAFT.
{See description on pages 46 and 47.]

can pump out of it. The present pipe has often leaked so badly
at some point that bay witer has got in.  To many it seems a
mystery how a pipe under water, but full of water, can draw
water into it out of the bay. The reason is that the present pipe
supplying the well is so small that before enough water can be
got to flow through it to supply the pumps runniny at their ordi-
nary speed, the water level in the well is about 13 feet below the
level of the water in the lake. Hence the water pressure inside
the pipe is less than that outside of it, and any joint not abso.

- v</
Fii, 6,.~Sectiox o HypraurLic Gran.
1See description on page 47.]
lutely tight will permiit bay water 10 unter. The new pipe is
considerably larger than the present one, and when it is in use
the water level in the well will be much higher, and the danger
of leakage will be greatly reduced.  Even if the new pipe should
be found not alisolutely tight, a very simple remedy could be
found. By means of a centrifugal pump or a spiral pump, the
water could be raised over on the island, and the well at the
pumping house kept at a level a little above that of the bay. Any

as in all likelihood it will be, to be doubtful as to quality and
too expensive as to quantity, then the question of additional
pumping stations will be sure to be raised. From one point of
view it is a wise and economical plan to have the machinery all
at one point and under one management. From another point
of view 1t is most unwise and positively dangerous.

\What would Toronto do for water should a boiler explosion
occur at the main pumping station as disastrous as that in Que-.
bec last month? One boiler exploding might do in 2 moment
damage enough to destroy the buildings and to disable the ma-
chinery to such
an extent that
no pumping
could be done
for two or three
weeks. Where
would we get
water? Insome
towns water is
sold on the
streets as milk
is here. Ima-
gine bay water
carted through
the streets and
sold at so much
per pint ! There
should be at

———

F1G. 7.—~HYDRAULIC GEAR WITH INTERCHANGE-
least two com- ARLE RUX AXD Woonex Cogs.

plete and inde- {Ser description on page 47.]

pendent pumping stations, each large enough to su the cit
and so far separate that an accident or fire at the o:'e,' zvould n&
injure the other. Each station should then be kept running at
half its pumping power, and should one become entirely dis-
abled, the other would be in order to go on infull power at once.

The gravitation scheme advocate says: “Get our plan and
there will be no boilers to burst and no engines to break down ™
That may be, but the bursting of pipes and the breaking
water channels have led to as serious results and as long stop-
page of y as ever occurred by the bresk-down of a pump
or the a0n of a boiler,

8
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THE ELECTRIC CIRCUIT.*

I'ut electnie aramt s the path or paths by which the carrent
passts o and it must be complete frum any given pont, say the
psitive pule of the gencrator, through the wites, wables, cte,
wrming the eaternal dreuty back to the negatne pole of the
scneraton, and through that to the pusitine pole fiom which 1t
started.  If any portion of the circuit be wanting ; that is to
say, if there be any place, or any body present in the path of the
current, where the available EALF. cannot force any current
through, then no current passes in any part of the circuit ; and
the apvaratus which should have been actuited by the current
dees not work., A complete clectrical _circuit is sometimes
spoken of as a closed civeuit, andd the operation of causing the
current to cease is referved to as breakiny circudt, ov opentiy
Srenity and again, a circuit in which no conrent is passing is
sometimes called an open cirenit. Thus, a dynamo machine is
spoken of as being run on apen circust, when no work is being
done in the circuit externil to the machine,  The sume current—
that is, the same strength of current in A mperes—passes in
every part of a closed clectric circuit; so that if a body whose
resistance 1s comparnively high form part of the circuit, it will
weaken the current passing in every part, in accordance with
Ohmy's law ; and conversely, lowering the resistance of any part
of the circuit will raise the current strength.

Though it has been stated that for all ¢lectrical action, or
rather for the working of all apparatus requiring the passage ot
clectrical currents, & complete electric circuit is necessary, it
does not follow that there may not be more than one elettric
circuit 3 in fact, there may be as many of them as you like, and
they may be arranged all to emanitte from one source, or to
Lranch out from other civcuits.  But no matter how many there
are, the same rules hold good, viz., that no current will pass in
any circuit--whether it be one of & number of circuits, a branch
from another circuit, or i simple circuit by itself —unless that
individual circuit is complete ; and it follows, of coutse, that in
the case of branches from a larger circuit the main circuit and
the individual branch must be complete.  Further, when a main
arcuit is divided mto a number of branches, technically called
derivations, the current in the mam circuit divides between the
branch circuits in the inverse ratio of their resistances, the
branch having the highest resistance taking the smallest current,
and wice versa.  This again is strictly in accordance with Ohm's
law,

A simple method of grasping the idea of an electnic circuit,
which the author has been accustomed to place befie the pupils

Fig. L. Fig. 2.
of his firm in the carly days of their articles, is the following :—

Imagine a complete ring or hoop of wire, as shown in Fig. 1;
and that an eleciro-mwtive force arises at some point in the ring
of sufficient magmitude to generate a current. This current will
2o on circulating round the ring as Jony as the EMLF. exists,
aiid the wite remiins intact.  For simplicity, it is assumed that
the ring is perfectly insulated from every other conductor, and
that there are no branch circuits,

Now, suppose that we cut the ring of wire with a pair of pliers,
atany convenient point, as Fig. 2. The current will no longer
pass. Now, let us take a galvanic cell and councct its two
poles—that is, the points at which the current can be taken from
it—~to the ends of the wire we have just cut,as Fig. 3. We have
in the galvanic battery the source of clectricity we require, and
the current from it will continue to circulate through our ring of
wire and our cell—whick it must not be forgotten forms part of
our circuit—as long as the cell continues to create an ENLF,,
and there is no break in any part of the circuit, cither m the
wire loop or in the cell itself.  But how are we to know that we
have a current passing > Well, in some cases the action visible
n the battery celi tell us, but not always ; and, as we shall sce
later on, 2 battery may be consuming materials when no useful
work is being done.  Cut the wire in a second place and con-
nect to the ends some apparatus that will denote the presence of
the current furnished by onc cell, against the resistance of our

* Walker's ** Electricity in Hlomes and Workshope,”

loop of wire , say an clectnie tremblng bell, as b, 4. 1he
curtent that will pass wisl be as the LALE, cieated by the cell,
divided by the resistance of the L, that 1y, the combimed
tesistanne of the celly the bell, and the connecing waire,  H our
bedl is constiucted to work with the cutient passing m vur ar-
wuity it will commence siging, and will o on untl either the
battery ceases to ceate an E.M.E,, thete 1s a break in the
circnit as before, or the resistance of some part of the circuit—
siy that of the cell itself aises sufliciently to reduce the current
Lelow the strength at which the bell will work, )

The question of the increase of the resistance of the battery
will be dealt with later on; at present we will only consider
actual breaks in the circuit.  Cut the wire w a third place, and,
this time, insert a push, as shown in Fig. 5, such as are to be
seen in every optician o electneal apparatus dealer’s window,

Fig. 8.
Tig. 4.
and which consist simply of two springs mounted on a board,
and so arranged that the nory button facmy them, when pressed
by the thumb, brings them into metallic contact ; the ends of
the two wires being connected to the two springs.

If we have carried out the above experiment carefully, the
bell will now ring whenever we press the button of our push ;
and we have contrel of the Lell as long as we have no other
break in our circuit. It is obvious, of course, that the wire con-
necting the push, bell, and battery may be of any convenient
length, provided that the battery, wire, and bell be so propor-
tivned that the latter will nny with the current that passes.  “The
reader will recognize the arvrangement as that of an ordinary
domestic clectric bell.

But now cut our wire in it fourth place, and we shall find that
we have lost the control of our bell, because we have another
break in the circuit besides the one at push.  (Fig. 6.)

Let us suppose, also, that our wire is covered with gutta-
percha which we know has i very high iesistance, and is, for
most prictical purposes, an msulator.  Suppose that m any one
of the connections we have made— to bauery, bell, or push-—we
neglected to remove this covering before making our connection,
we should find that we had no current passing ; and the reason
would again be, because, in accordiince with Ohi's law, the
resistance offered by the two thicknesses of gutta-percha was so
great in proportion to the E.MF. created by the cell, that no
appreciable current copld pass. Therefore, in all connections
between wire and wire, or between wires and terminals or other

Fig. &. Fig. 6.
connecting picces, we always first remove whatever insulating
covering may be present, and we also scrape the wire bright, as
dirt offers a higher resistance than copper.  “The reader must
not imagine that gutta-percha offers an impassible resistance
under all conditions ; each case works out in exact accordance
with Ohnv's law. It was only because the E.M.F. of the cell
wiais Jow, that the gutta-percha barred the passage of the current;
if a high tension generator had been used, some current might
have passed thiough the covermy.

Let us attach wires to the ocll and battery, and lead them to
a sccond push, as shown in Fig. 7. We have now a circuit with
two branches, the bell and battery being wcluded i cuch, and
we therefore control the action of the bell from cither push, so
long as there is no other break in the circuit.  If there should
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be a break i that portion of the wrant between the bell and
battery which is common to both branches, we lose the control
of the bell from both pushes.  If there is a break, other than
that at the push, i essher branch outsule the bell and battery,
we lose the contral of the bell from the push belonging to that
branch.

Fven a break i the airemt atself acts strictly in accordance
with Ohnrs law,  If no curremt passes, it 1s because the iesist-
ance interposed by the break is infinitely large, compared with
the E.MUFL avinleble,  |f the E.MLEF. were mcreased very much,
a current unght sull pass, as in the case of the clectric spark,
the arc lamp, and i a hghtmng discharge, the strength of the

current n cach case being strictly pro-

portionai to the E.M.F. divided by the re-

sistance ; but it 15 always necessary to be

sure that we bave o/ the resistance of

the circmt included m our calculation.

Not mfrequently the resistance of the gen-
: erator itsclf, of the bady from which the
current proceeds, is of very great import-
ance.  Often, too, matter which we do not
want, such as dust or dirt, interposes itself
m the circuit, and before we can apply
the law correctly, we must know this resistance, and it must
take its place in our «alculations,

It may perhaps be as well here to give the rule for determin.
mg the jont resistance of two or more derived or branch
aircuts.  Supposing that we have a source of clectricity, with a
certan EMLUF, available at a certain point, from which branch
out severat denived circuits, as they are called.  The current in
each branch s detenmmed strictly by reference to Ohm's law ;
that is, the E.LF, being the same, all we have to do is to
divide 1t by the resistance in cach case. A dynamo feeding a
number of mcandescent lamps is a familiar instance, and casily
understood.  Suppose that the E.M.F. is the same at the ter-
minals of all the lamps ; then, if the resistance of each lamp is
the same, the cutrent passing through cach will be the same,
but if their resistances be different, as when they are of different
candle-powers, ot diffeient patterns, then we calealate the cus
rent i each case by the formala, and having obtained all the

Fig. 7.

-
D

currents, add them together, and apply e formula R:::-% to
the whole, and we have the joint resistance of the group.

To take an example, suppose we have a dynamo, or an clec-
tnc light service with 100 volts difference of potential, and that
we have lamps whose resistances when burning ate respectively
4oo Ohms, 200 Ohms, 100 Ohms, 50 Ohmns, 10 Ohms.  These
lamps will take 4 Ampere, 4 Ampere, 1 Ampere, 2 Amperes,

and 10 Amperes.  The sum of these 104241+ 54 25=13.75

Amperes, and their joint resistance=,}%,=7'57 Ohms.

The jount resistance of & number of branch circuits, whose
resistance is equal, as, say, a number of incandescent lamps, all
of the same pattein and of the same candle power, is found by
sumply diniding the resistance of one branch by the number of
branches, thus, of we hasve 20 lamps, cach of 200 Ohms resist
ance, their joint resistance 1s equal to 3 2=10 ohms, when they
are airanged as branch cucuits emanating from the same points.
Of course, in actual work, you do not always have all the
branches emanaung from the same powmts, and 1t 1s therefore
generally more convement to calculate the currents than the
resistances.-

For two branch circuits of unequal resistance, the joint resist-
ance may be found by multiplying their resistances together, and
dividing the product by their sum.  Thus, if we have two resist-

ances 1oand 2, their join: vesistance=_32=2=16 Ohms. For

any number of branch circuits greater than two, the formula
becomes somewhat complicated, and the method given above,
of finding the current strength in each cace, will be found
simpler

This mutter will be eaplained more fully when denling with
electne bighting utunts. 1t may be mentivhied, however, that
the rule applies 10 such branch circuits as the insulation of tele-
graph or telephone lines, and to that of cables for electric
lighting or transmission of power; each unit of length, say a
milc, or a hundred yards, and each pole, being considered as a
separdite branch, Thus, if the insulation resistance of a tele-

graph or telephone line that is lo.sny, the resistance between
it and the earth  be 1,000,000 Ohms for 1 mile, for 1,000 miles
it would anly be 1,000 Ohms, and the leakage path, as will be
explained later, would be very serious, as, with ordinary telegraph
wire, it would be less than that of the proper conducting
path,

The Earth.  In conncection with the clectric circuit, the Earth,
or Greund, as the Americans term ity often plays a very import.
ant pan.

It has been explained that the electric circuit consists of a
path, from the gencrator, through the apparatus that is to be
worked and that which is to work it, bick to and through the
generator itself. It will be scen that the apparatus to be worked

the bell, lamp, or whatever it may be and that which is to
control it say the push, key, or switch may be some distance
apart. ‘This requirement would necessitate two wires or con-
ductors between the twe places, unless some other path could
be found that would perform the office of one wire, and carry
the returning current.

The crust of the carth a river or stream, the metals of a ril-
way, the water and mud of a dock, the gas or water service of a
town, may cach forin this path, and thus save one wire or cable.
But it must be distinctly bom inmind that “earth,” or “pround,”
as anvthing which answers this purpose is technically called, is
subject to Ohm's law, exactly as the wire or cable which forms
the other part of the circuit is.  1f the resistance of any part of
the earth circuit is high, it will weaken the current, exactly as a
bad joint would, or a small wire, Thus, if you make connection
to the gas-pipe, and there happens to be a good gus joint ; but,
as often happens, a bad eclectrical joint ; between one of the
feed pipes and the main you get what is technically known
as “bad carth;” o1, in other words, you have a resistance in the
circuit that you had not bargained for, and which must be
avoided if possible. So also with reference to the rails ; if the
connections between the rails at the fish-plates are not electri-
cally good, a like result will follow.

It must be borne ‘n mind, too, that the resistance of the carth
circuit must be proportionate to the current that is to pass.
Thus, what would be good carth for a telephone current may be
very bad earth for an electric lighting current.  Very large iron
water pipes, even, might offer so much resistance at their joints
as to be quite unsuitable for electric-lighting currents of even
moderate strength,

Another important point in connection with carth is its varia-
bility under different physical conditions. If the crust of the
carth be used, for instance, in very dry weather, or-in frosty
weather, the resistance may be almost infinite, as the conducting
path consists of the moisture in the pores of the earth, Again,
a dock with 20 feet of water in it would afford a good conduct-
ing path, whereas the dock empty might not.

It will be easily understood, too, from what has been said on
the laws of resistance, that it is of importance to have a large
surface in contact with the earth, or whatever may be used for a
return, as the resistance offered by the carth will vary directly
as the distance between the two surfaces, and inversely as their
sectional area. It is also of importance that the earth-plnte
should be proportioned to the current that is to pass, and that it
should be subject toas little chemical action as possible.  Under
the very best conditions there will be some resistance at the
surface of the plate, where it is in contact with earth ; and that
resistance will generally increase, owing to chemical action. It
is thercfore wise, in laying down electrical apparatus, when using
earth, to allow for this, and to make your earth connections very
much larger than they otherwise would have to be, or than a
consideration of theory simply would dictate ; that is to say, the
theory that would apparently apply at the time the plate was
laid lown.

The carth is, of course, subject to the same laws of derived
circuits as other conductors; and we may expect that if a portion
of the earth’s crust, or a stream, gas or waler service, form part
of several circuits, portions of current from one circuit will occa-
sionally find their way into other circuits ; and accordingly we
find this the case with telephone circuits, it being most difficult
to prever: messages being heard in wires not intended for them,
owing to their passage by earth. This is always more marked

where earth is bad, or of high resistance,
(7o &e Continued.)
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STRATFORD BRANCH C. A. S. E,

CONTINUING our sketches of the Presiients of the varous
branches of the Canadian Association of Stationary  Engincers,
we have the pleasure this month of presenting to our readers a
vortrait of Mr. John Hay, who ably presides over the destimes
of the Stratford branch.  Mr. Hay's acquaintanceslup with the
steam engine dates back some seventcen years, during which
period he has been laying up a store of practical knowledge
which is the foundation of his present cfliciency.

The other officers of the Stratford Association ar¢:  Messrs,
§. H. Meir, Vice-President; W. Bates, Secretary ; A. McArthur,
Treasurcer 3 . A, McDonald, Co-ductor.

The Association has suffered the loss of a consulerable per-
centage of its membership, owing to the removal from the ety of
a number of the thembers, but it is graufying to know that not-
withstanding these discouragements, the remuming members of
the organization are pushing forward the work of sclf-unprove-
ment which it was desigeed to accomplish.”

e

THE VALUE OF A CONDENSER.

IT is sometimes difficult to deade whether a condenser
attached to an engine will pay or not. At first sight one s apt
to at once declare, *Why, of course if a condenser will add
25% or more to the power of the engine or diminish the fuel bill
that much, it st pay t?

In the carly days of the steam engine
as a practical machine, the condenser
played a most important-part. At first
the stcam cylinder itself formed the
condenser, and in 1769 James Watt
obtained a patent for improvements in
“fre engines,” of which the following
were some of the claims ;

« Fgrst~That vessel in which the
“ powers of steam are to be employed
“t0 work the engine, which is called
“the cybinder in common fire engines,
“and which 1 call the steamn vessel,
“must during the whole tune the en-
“ gine is at work be kept as hot as the
“steaun that enters 1t ; first, by enclos-
“ing it in a case of wood or anv other
“material that transmits heat slowly ;
“secondly, by surrounding it with steam
“ar other heated bodies ; and, thirdly,
“by suffering neither water nor any
“ other substance colder than the steam
“ 10 enter or touch it during that time.”

% Secondly—In engines that are to
“be worked wholly or partially by con-
“densation of steam, the steam is to be .
« condrased 1n vessels distinct from the steam vessels or cyln-
“ders, although occasionally commumicating with them ; these
wyessels T call Condensers ; and winlst the engines are work-
*1ng, these condensers ought at least to be kept as cold as
“the air n the neighborhood of the engines, by apphcation of
*water or other cold bodies.”

“ 7hirdly.—\Vhatever atr or other elastic vapour i1s not con-
“densed by the cold of the condenser, and may impede the
“working of the engine, 1s to be drawn out of the steam vesscls
“or condensers by means of pumps, wrought by the engines
“ themsclves, or otherwise.”

From these claims it will be scen that Watt had a clear idea
of the economical working of a steam engine, even before any
such were in existence. In his fourth claim he describes a non-
condensing engine discharging steam into the atmosphere, and,

of course, using steam of a higher pressure,

* In the carly condensing engines the pressure of steam used
was very low, and the withdrawal of the pressure of the atmos.
phere by means of the condenser was really the mam source of
the power of the engine.  Steam of two or three pounds pressure
raised the piston in a large cylinder which was open to the wr
on the other side of the piston.  When the top of the stroke was
reached, the valve opened, the steam escaped to the condenser,
and a vacuum being formed on the under sidz, the weight ofthe
atmosphere forced the piston down. These single acting
engines were chiefly used for pumping water out of mines. In

Mg, Join Hay, PRESIDENT STRATEURD BraNon,
C. A 8 E.

a later style of engine, also patented by W, the double acting
engine was produced, and another of Watt's patents describes
the expansive use of steium in the cylinder.

ft will be apparent that with the low pressure of steiun used,
the condenser was of great advantage, but the point now to be
considered is . Having steam of from go 1bs. to 100 s, on the
boiler and an awtomatic cut-off engine, will it pay to add a con-
denser?  The auswer to this problem can only be correctly
solved by considering what use can be made of the exhaust
steam, and what it will cost to get water enough to work a
condenser.  Sometimes the exhaust steam can be  wtilized
during part of the year for heating buildings , and in factories
where large quantitics of hot water are used, for heating  water.
If water for condensing can be had cheaply, in most cases it
would pay better to use a condenser, and taking the water from
the condenser at about 1207 temperature, feed the boilers fiom
this and use live steam to heat the buildings and the water. Bt
if water bas to be bought, as is often the case in cities, it will
require a careful calculation to determine at what zaice for water
will a condenser cease to pay.

Let us suppose a case of an engine indicating eighty horse-
power. No use can be made of the exhaust steam except to
heat the feed water, and water for condensing purposes can be
had at 20 cents per thousand gallons,  Will it pay to use it?

A non-condensing engine with a good feed water heater, and
using steam expansively as is common-
ly done, will in every day work require
about thirty pounds weight of steam
for cach horsc-power per hour.  With
the ordinary boiler efficiency, this
means a consumption of coal for eighty-
horse power of about thirty-six hundred
(3600) pounds per day.

The same engine with a condenser
attached wouvld use about twenty-two
pounds weight of steam for each
horse-power per hour, and the con-
sumption of col would belabout 2400
1bs, per day for eighty horse-powes.
The condenser would require a supply
of water of about 50,000 gallons pes
day more than the amount required 1o
feed the boilers.  The saving effected
in coal was shown to be not quite balf
a tor per day, amounting in value to a
httle over two dollars, taking coal at
$4.40 perton.  The water used to effect
this saving amounts to 30,000 gallons,
and 1f bought at 20 cents per thousand
gallons would cost ten dollars, waking
i loss of eight dollars per day without
adding  anything for interest on the additivnal cost of the con
denser or for * wear and tear,”

If the water canbe had for the pumping, by having the cogine
and factory close to a river or lake, a condensing engine will
most cases be the more economical one to use, and where there
is any doubt about its cconomy, it would be better to attach an
wdependent condenser and arrange the engine to be run either
with or without the condenser.

In the winter time the eahaust steam might be utilized for
heating  purposes, and in the summer time the condenser could
be used.

TRADE NOTES.

Mr. G. WV, McCrae, of Montreal, has received an order from the St.
John's, Que,, Electric Laght Co, for 2 150 h. p. triple expansion engine to
drive their electri plant.  ‘This is said to be the largest engine ever built w
Canada on this principle, The maker guarantees a saving of 20 per cent,
in tke quantity of coal used.

The Dodge Wood Split Pulicy Co. advise us that the mtroduction of the

.dynamo and motor has matenally increased the demand for tugh ulass

pulleys, and that they arc daily in receipt of special orders for pulleys to
run at tugh speed for clectncal purposes, and that in addiiun to their -
regular” wood split pulley, they make a specialty of anaron centre pulley
with fine hard maple face, which has given excellent service where a gieat
amount of poweris required at high zpeed. They report recent large
orders from the Toronto Electine Laght Co , Toronto, and Sant John Gas
& Electric Laght Co., St. John, N. B., as well as many others, and iavite
correspondence from all 1n need of anything in this line.
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Mz, W C MDONALD, of Montreal, has placed the youth of
Canada under decp obligation to him by his recent bequest
of $40,000 fur the enduwment of a chair of eledtrical engineering
at McGill Unitersity  Thus the mcans has been provided by
which our youny men may obtain the knowledge they require
without being - Lliged as herctofore to o beyond the bounds of
their own country  We learn that the electrical laboratories in
the new huilding, now in course of erection, will contain all the
necessany appalatus and facilities for electrical work, and the
classes of the professor of experimental physics with all the
apparatus at his disposal will alsu be available for the instruction
of the students in this departinent.

ACCORDING to cyperiments made by Dr. Tatum, of Yonkers,
N. Y, with an alternating current machine of high frequency,
namely, of some Sooo alternations per second (the usual frequency
of alternations in commcercial machines at present in usc being
300), he finds that the physiological cffect, or in other words the
power to kill, with any given strength of current, decreases in
proportion to the frequency ot the alternations, and that even at
4500 altémations, the effrct is less than that of a continuous
battery current. [t would be curious if this very property of
alternation which has usually been considered an clement of
danger, should eventually be the means of rendering high-tension
currénts comparatively safe.

AN interesting ealeulation was given by Mr. Gisbert Kapp in
onc of his recent Cantor lectures which is full of significance to
the clectrician and engineer It was regarding the distance that
power could be rarried by means of a storage battery from a
waterfall, the batteries being carried on a tram car, using the
clectricity from the batterics as motive power, compared with
the distance that coal and com could be carried with a similar
loss in transmission  in this case 10 per cent.  The corn would
Le hauled by 1 horse that lived on it as he went along, and the
coal by n lncamntive using it for fuel The distance agained
with a 9o per cent efficiency in transmission would be . for the
coal and steam engine, 1,500 miles : com and horse, 440 miles ;
and storage battery and motor, 26 miles,

THF Barking Road Tramway, London, on which cars are
used driven by storage batteries as a motive power, is frequent-
ly instanced by frends of that method as proving the adaptability
of storage batteries fer street car propulsion.  'We do not think

‘that anyone doubts that storage batteries can be used to push a

street car. That has been frequently demonstrated. The vatal
question is, can it be made to pay? If it is not commercally
practicable, it must fail.  On that road it takes 252 tons of bat-
teries to move 3% tons of passengers.  The car takes at tunes
17 h. p. at the car, with an average of 7 h. p. delivered at the
axle of the car when running.  This costs, with the cheap fuel
and labor available, over 16 cents per car mle, or about four
times as much as horse power on the Torunto street ralway.

—e

THE dity of St. Catharines is about to lose a valuable industry
by reason of the stupidity of the gentleman who acts an the cap-
acity of City Solicitor. When it was proposed to submit a
by law to the ratepayers authorizing the granting of a bonus of
$y,000 to aid Messms. Pattesson & Corbin to erect a factory for
the manufacture of electric car, the sulicitor’s upimon was asked
as to the proportion of votes required to legally carry the by-law.
He replied that a majority of votes would be sufficient. The
vating resulted in a majority being obtained fur the by-law.
While the Council and utizens were congratulating each other
on the result, the City Solicitor announced that on further con-
sideration of the matter he had discovered that to render the
by-law legal, a majority of two-thirds of the votes cast must be
secured in its favor.  Itis not surprising that everyone now feels
disgusted with the situation. Messrs. Patterson & Corbm are
understood to hase sclected a site for their factory at Peterboro.

THE executive committee of the National Electric Light Asso-
ciation has fixed the 235th, 26th and 27th of August as the date of
the next convention to bé held in the city of Montreal. The
convention will take place in Windsor Hall. The Victoria rink
will contain the exhibition of electrical apparatus. The civic
authorities and citizens of Montreal will leave nothing undone to
make the occasion one of pleasure andinterest.  We have heard
that it is the intention of one of our leading electrical companies
to rank amonyst the exhibitors, and no doubt the others will do
likewise. We believe strony cfforts will be made to induce
electrical men in Canada to become members of the Natonal
Association on the occasion of this convention. Without wish-
ing to detract from the benefits which might accrue to them
from such a course, we arc strongly of the belief that the electri-

cal interests of Canada demand the formation of a Canadianfi.

Electrical Association, to which it would undoubtedly be to the
advantage of every man interested in electncity in the Dominion
to belong.

THE safety of the electric light as a means of ilumination has
been well demonstrated during the last year in Philadelphia.
In that city the light or power is used in over 5000 buildings.
287 buildings have their own apparatus, ranging from a 20 light
to a jooo light installation ; in the aggregate, 80,258 incandescent
and 3,323 arc lights. There arc also 15 central stations supply-
ing from 2000 to 40,000 'lights each, and motors from % to 30
h. p.  Chief Inspector McDevitt of the Fire Underwiiters'
Association, reports that during the year “no insurance loss oc-
curred in any building in our city from fire where the cause could
be in any way attributed to clectric wires.” This is a splendid
showing, and onc of considerable encouragement to electric light
men It also demonstrates the wisdom of rigidly enforcing the
rules of the insurance companies in the manner of running wires
and installing electrical apparatus generally. These rules may
at times scem somewhat arbitrary, but the results attained
through their observance in the matter of reputation alone, are
of as much 1alue to the electrical interests as they are financially
to the insurance companics.

THERE is to-day no more important problem to be worked|

out by the electrical engineer than the invention of a successful
mcthod of furnishing current from the generator to the street car
motor without the usc of overhead wires. The unsightly con-
structions which are found necessary will not be long tolerate
in the principal streets of large cities.  The authorities of Berlin
have decided that no more permissions be given for this class o
work. We are sanguine that the skill which has brought th
clectric ailway 10 its present state of perfection will solve th
problem, and that at a.very early date. Tae action of municy

authorities such as we have mentioned, will no doubt.be a spur

to action, and if it becomes more general, we may. look for more

.

.
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conunued and earnest experiment such as will certainly command
suceess.  As we hive before ponted out the conditions tu be
tulnlled by .« condunt system are exacting in the extremc, and vne
season pethaps that they have not been more suceessfully grap
pled wath may be, that the growth of the business has been so rapid
where overhead construction has been pemutted, that livtle tine
s been available for experiment. When overhead construction
1> unattamable, we are confident the condunt will be provided.

THE introduction of electricaty in the acts and s @ necessity
of every-day life, has been the means of giving an mmmense im
petus to the development of power producing mechanism.  The
aleal power of course 15 that of falling water, and the facility with
which the electric current can be transmutted by metallic con-
ducturs has made 1t pussible to utilize sume of these natural
suurces, which otherwise would have been unattaunable. The
unmediate future will, no doubt, see more of this development
wuned vut ; but for any considerable distance the heavy cost of
wire and 16ss 1 transmission make their atilization inure expen
sine than the consumption of coal uponthe spot.  Various kinds
of engines have been devised for the production of power
petroleum engines, gas engines, hot air engines, and su forth.
They are, to a certain extent, useful for small powers up to sa)
10 or 15 h. p.,, but above that, too expensive and complicated.
It 15 the steam engine that has so far held undisputed sway, and
the machines of magnificen. proportions that are in use in driv-
ing steamships, and in our largest factories and electric works,
are examples of what may be accomplished in the way of
devclopment when inventive skill and sufficient means go hand-
in-hand.  But cnormous powers have now become such a
necessity that, perfect though the steam machine may be, there
sull remains an enormous margin of profit by the accomplish-
ment of even a small percentage of saving when taken in the
aggregate.  The far-secing engineer is even now casting about
to sce if perchance there is not 4 new methud of evolving motive
poner from Nature's resources that shall be under sufficient
control. A few years back an effurt was made to utilize & nua.
ture of bi-sulphite of carbon and petroleum. If the promoters
cuuld have utilized the strength of the smell of that miatare, it
would have been an unmense success, but after poisoning half
the town the affair was abandoned as a failure.  To look with a
prophet’s eye into the future, it dues scem possible that the
enovrinous power locked up in some of the modern éxplosives
might be tamed and brought sufficiently under control to develop
i cheap and uscful power. The tremendous energy contained
i m the gases liberated by the dctonation of yun cotton or nitro-
{ slycenne would be (.apablc of doing yeoman work if impnsoned
u and used expansively in the modern cylinder. It would be tick-
{ lish stuff to handle while the cxpenmcms were in progress, and
. might possibly require a continuous supply of inventors before
, any measurable degree of success was autained, but if it were
, pusaibie to secure the main bulk of matenials against explosion,
, allowing only the atom required for cach stroke to be separated
y safely and used, the rest would present no more difficulty than
yt> met with in the ordinary gas engine. It might be possible to
use teservoirs of unmixed matenal, cach in themselves harmless,
but capable of great explosive force when combined only in
quantitics necessary for use stroke by stroke in the engine. It
15 Just possible that this suggestion of ours may be irreverently
recaved by our enineenng readers, and that they may prefer to
pin their faith on their old reliable friend, the steam boiler, and
say that with all its faults they love it still, and that for their part
they decline to change their designation of steam engincer for
that of dynamiter ; but this is a rapid age in which we live, and
we may yet see some such development of power-producing
mechamism.  What an advantage it would be in the way of
portability, for instance, for a locomotive to start out with a
pailful of fulminate instead of twenty tons of coal and water,
while its possibilities on the ocean would be himitless.  He will
be a hardy pioneer in the ficld of invention, however, who under-
takes the solution of this cnticing problem.

THE question of the desimbility of municipalities operaung
thair own clectric light plant is one that is just now attracting
considerable atiention.  Extravagent clums have been made in
the past of wonderfully cheap lighting, and these claims obtained
considerable currency amongst the uninitiated, and were largely
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quuted by munivpal economists untid thens true natate was shown
up.. This was done in the able paper read before the Natonal
Electric Light Assodiation at its List sumuner meeting, by M.
M. J. Francisco, of Burlington, V't.  The paper was the result of
careful and thorough iny estigation of the circumstances su: round-
ing the actual opertions of muniapal lightng i nearly every
wise in which the plant was then owned and worked by the
municipalty itself. It was found that invariably 4 certain inount
of the cost of operating, and frequently-the fuel and supplies,
were charged o other departinents of avie eapendituie, henee
the apparently low price at which lights were produced.  Perhaps
steam to run the dynamo was taken from the waterworks boilers,
in which case the extra fuel was ignored and thus made a charge
on the water department, and employees whose names appear
un the civie pay sheet for entirely different puipuses have been
told off to perform parts of the work connecied with the lighting
outfit. By means such as these the advoiates of municipal
ownership have been able to show wonderful results  on paper ;
but une or two reeent cases of the willingness of municipalities
to transfer the lighung plant to private parties have tended
somewhat to dispel the illusion.  In large cities where political
influence is a factor, there 15 no doubt that & private company
can furnish the light cheaper and better than the municipality
itself. Level headed citizens recognize this fact, and there is a
tendency to curtanl the powers of corporations in the matter of
owning and operating industrial enterprises of any description
whatever. In smaller towns and villages, the case is somewhat
diffcrent.  There is usually an individual who is a sort of Pooh-
Bab ofvillage politics  he is constable, caretaker of public offices,
lamplighter, probably sweeps out the village school, and rings
the bell; he is pound-keeper, and is vigilant in keeping the geese
off the public street.  He is expected to fill in his time repairing
sidenalks, and probably has to do the digging when any of the
forefathers of the hamlet come to be laid in their long, narrow
bed. When the patriarchs commence to agnate the electric
light question, it 1> at once considered thuat as this ubiguitous
genius will not have the coal vil lamps to hll and light, his valu-
able senvices can be made asailable to look after the electnic
lamps, and the old man at the little pumping house down by the
creek, who runs the tuwn waterworks from cleven ull one every
day to fill up the citizens” barrels, can be kept out of mischicf by
running the dynamo at mght. By thus taking the worth of their
princely salaries out-of the hides of these pampered  officials,
there is no doubt the community has the advantage by a cent or
two per night over the man who would otherwise makea business
of supplying clectric hight.  There are quite a few small places
in Ontario which adopt thi> method, and at first sight 1t would
scem to be an argument in favor of municipal contrel.  But follow
i out to its lugical conclusion and see what 1t means.  ffor the
sike of saving a few cents the town utilizes s resources todnve
out the clectric light man who would pay his taxes ke a good
citizen and consume the storekeeper's supplies, why not save a
few more by running out the baker, and have the town clerk in
the intenvals of his arduous duties bake the town bread, and sup-
ply it to the townspeople at cost 2 It maght also be found that
the shoemaker or tailor were making a hittle profit out of what
they did for the people, therefore fire them out, and have a
municipal shocmaker or tailor who might, when not otherwise
cmployed, make himself generally uscful by keeping the cows
off the grass or pumpiag the 1cquisite quanuty of water into the
town milk-pail. If the principle were followed out, as we saud
before, the town would degencrate into 2 commune, or a simple
co-operative society of 4 few families where profits of any kind
were unknown, and business enterprise entirely knocked on the
head. The iden of these municipalitics is (and there is one not
a thousand miles from Toronto to-day figuring the same way) to
do a commercial business with public resources, and it can have
only onc ending, and that is to dnve away legiumate business
cnterprise and investment which miyght bring gnst to the munici-
palmil.  Some towns 3o to the other extreme, and will bonus a
new cpterprise, which is just as great a mistake in the other
dircction. Ifa business has any vitality, it will thrive without
this pampening, but it is worse than folly for any commumty to
kill off a new caterpnise hike the introduction of electric light and
1ts concomitant industries by competition fostered by the expen-
diture of public monies, often at a loss to the municipality inter-
csted. %
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‘A'LETTER FROM THE PACIFIC COAST.

Kasroors, B, C., Feb.-21st, 1891.
Hditor ELucTricat Nxws,
DEAR Sig,~—1 "lately authorized my book-keeper to forward

you one dollar, for subscription to the ELECTRICAL NEWS, and
hope to hear that you received it.  Please accept my most sincere
felicitations for getting out a paper which I am sure will be very
uscful to the electrical fraternity. 1 havealready derived benefit
from it, for which please accept my thanks. I formed a stock
company here on the 11th of this month ; everything is going on
very satisfactorily.  Wishing you every success, I remain,

Yours truly,
J. E. SAUCIER.

CANDLE POWER OF ARC LAMPS.
SOUTHAMPTON, Ont., March 24th, 1891
Editor Erevtricat. Nuws.,

Dear Sir, Would you kindly inform us cither by letter or
through the columns of your paper the amount of power that
experts ddam that each arc lamp will take on a 25 hght machme,
1,000 candle power lamps on a wwo mile circuit, and oblige,

Yours truly,
BowMaN & ZINKAN.

{The candle power of the aic lamp is a variable quantity ac-
cording to the fancy of manufacturers. The usual standard of
current for what 1s known as a 2,000 . p. lamp is ten amperes»
and therefore a § ampere current s considered about the thing
for 1,000 . p.  For the 2,000 ¢. p. lamp about seven-tenths of a
horse povwer 1s 1equired to be delivered at thedynamo, and for a
1,000 c. p. four-tenths. A two mile circuit of wire such as is
usually run, sav No. 8 B, & S. gauge for the 1,000 c. p., would
absorb about as much energy as one lamp. ED. ELECTRICAL
NEWs.]

RENFREW, March 11th, 1891.
Editor ELrcraicat. Nxws,

Sik,—Enclosed you will find an interesting sl.p which I cut
from one of our local papers, and which is doubtless going the
rounds of the press.

Ehe Mayor of Maryacite, Mah., seports that theu clectric ight and
water pdant has netted the oty $4.000 per year, and that in a very short
while he hopes to run the dity without any other tax than that reccived as
profits from the users of water and clectricity. ™

This is likely to do no little harm te electric light men, asitno
doubt gives only half the truth.  Have you any means of gaining
reliable information in this particular case, so that the facts as
they actually exist can be given?

Doubtless you will remember that the advocates of municipal
lighting reccived a thorough exposition at the hands of Mr.
Francisco in a very able paper read by him last August at the
mecting of tht National Electric Light Association at Cape May.
Marquctte had evidently not taken such a prominent position at
that time in coining money for its inhabitants as it has of late,
since he did not mention this progressive town in his valuable
paper

Should you become possessed of any facts in this particular
case, please let your readers have them through your columns.
Will merely add that I aun thoioughly in accord with the idea of
formung a Srovincal E. L. Association, and will be glad to for-

ward my incmbership fee at any time.
A, A WRIGHT.

ARNUAL DINNER OF HAMILTON NO. 2 C. A.S. E.
March 27th, 1891,

Editor ELrcTriCAL NEws

DEAR SIR, The fourth annual dinner of Hamilton No. 2 C.
A S E, was cclebruted on the evening of March 26th at the
Donuuiun Hutel.  President R. Madkie oceupied the dhait, and
\e-President Potter supporied him an the capacy of vice-
chaiman.  The members of No. 2have alnays spent a pleasant
time at thair annual gathenng, and this year was certunly no
exception to the rule.  After justice had been done to the good
things (and there was an abundance of them), President Mackic
addressed the meeting with a few appropriate remarks.

Letters of repret were read from His Worship the Mayor, who
was confined to bed by allness, and Mi. Gibsun, M.P.P,, who
was unavoidably absent.

The toast of the Queen and Royal Family was loyally res-
ponded to by the singing of the National Anthem.

The next teast was “ The Dominien of Canada and Her Leg-

islature,” which was responded to by Mr. Ryckman, M.P,, in a
capital speech, in which he highly culogized the aims and objects
of the Canadian Assaciation of Stationary Engincers, and assured
those present that they could always count on his help in the
Legislature to assist in passing any fair measure which would
have a tendency to raise the status of the stationary engincers,
and at the same time make the steam boilers of Canada a source
of less danger to the general public,

Next in order came the toast of “The Local Legislatare,”
which, in the absence of Mr, Gibson, was responded to by Mr.
Bell in a very happy speech, in which he alluded to the fact that

.at one time he had been a candidate for Legistative honors, bat,

unfortunately (for the country), when it came to counting the
vetes, the other fellow appeared to have the best of it.  He paid
a high compliment to the Ontario Government,'and said that he
had watched business in the Local Legislature very closely, and
he was swme that when any measure came up that was to the
best interests of the Province of Ontario, the majority of the
gentlemen on both sides of the House, irrespective of politics.
bad always proved themselves worthy of the confidence placed
in them by the electors.

The toast of “The Mayor and Corporation of the City of
Hamilton” was ably responded to by Ald. Dixon. During the
course of his speech he took occasion to méntion the fact that
there would in all probability be several new enterprises started
in Hamilton during the present year ; also that the City Council
were doing their best to get the C.P.R. into Hamilton, and he
was of the opinion that the object would be accomplished in the
near future. He made some very complimentary -temarks on
the principles, aims and objects of the C. A. S. E. and the methods
used in endeavoring to secure the same, and expressed himselt
as heing strongly in favor of an Engineers’ License Law, which
he firmly belicved would be passed by the Local Legislature now
in session.

“The Manufacturers” was responded to in suitable terms by
Mr. Dewry.

“The Executive Board of the C. A.S. E.” was responded to
by President Wickens of that body, who outlined the histony
of the Association and explained its chief aims and objects. He
also proved to the satisfaction of all present that the duties of the
stationary engineer of the present day were far more exacting
than they were a few years ago, owing to the introduction of
higher steam pressures and higher grade of complicated steam
engines, such as the compound, triple expansion, automatic cut-
offs, and the general adoption of clectricity for generating light
and power in connection with our manufacturing interests. A
few years ago all an engincer was asked to do was to shovel coal
and shng ol ; but now the manufacturers are beginming to find
out that a little extra outlay in a year to secure the services of a
competent engineer, is 2 good investment, and a source of much
¢ nfort.  Mr. Wickens explained the chief object ofthe C. A.S.
E. o be to educate engincers, and thus fit them to fill positions
with credit to themselves and with profit to their employers. In
doing this the Association invite thar employers to become
honotary members, attend the meetings and sce for themselves
that the Association is working on proper lines. He felt satis-
fied if the manufacturers of Canada would do this, they would
(in justice to themselves) join hands and help the goed cause
along.

The next toast on the list was * Toronto, No. 1 Association,”
which was responded to by President A. E. Edkins, who thanked
the gentlemen present for the hearty manner in which they had
received the toast. During the course of his remarks he made
mention of the proposed amalgamation of the C. A. S. E. and
the N. A.S.E. of Amenca. He expressed himself personally
as not bemny in favor of the proposed union, and advocated re-
maming as a Canadian organization.  He said that he was aware
be was treacding on dangerous ground, as he was informed that
Hamilton No. 2 was unanimously in favor of amalgamation, and
hoped that whatever might be done in this matter would prove
to be in the best interests of the Association.

The toast of “ Brantford, No. 3, and London, No. 5, was duly
honored, but, unfortunately, there was no one present to respond.

At thus stage, Mr. Ryckman proposed the toast of * Hamilton,
No. 2, which was rcplied to by President Mackie in suitable
terms. o
The meeting broke up after singing “Auld Larg Syne® and
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« Lod Save the Queen,” everyone expressing themselves as hav-
Ing spent gginost enjoyable evening.

Durmg the evemng the proceedings were enlivened by some
excellent songs by Mr. D, Robertson, Mr. Bowes, Mr. Bell, Mr.
McDonald, Mr. R. Mackic, and a laughable recitation by Mr.
Chapman,

Yours truly,
“SareTy.)

a———————————————

THE MECHANICAL PRINCIPLES OF WORK.

iR first of what 15 expected will be a senies of very mteresng lectures
was gaven by Mr. John Galt, C. F., on Fuilay evenng, March 27th, m.lhc
rooms of the Inventors' and Patentees’ Association, Public Library Building,
‘Toronto. The subjects treated of v -re the mechanical principles of work,
and the expansion of steam.  Mr.  i.. Edkins, Pres‘dent of the Socicty of
Sttionary Engineers, under whose auspices the lecture was held, cccupied
the chair.  ‘The meeting was largely attended.

Mr. Galt smd 1t was a source of great pleasure to see an audience coms-
posed of practical men take so mand st an nterest in something that was
aut satended o be a formal lecture, but a sunple talk on scientific matters,
Ihe large audicnce present was sufficient to shaw the need of institutions
for practical training. for evening schools to fmpart scientific knowledge
which would be useful in the various trades. There were certain sciences
that bore more directly upon cach branch of trade, and the knowledge of
them enabled n man to rise higher than a mere hewer of wood and drawer
of water. To supply ts want was recognized as an important part of the
wlucational systems of England and the United States.  Large sums were
spent annually to give suentific instruction. When a boy lIeft the pubhe
«hool he was merely on the threshhold of knowledge. There was an
aching void between the public school and the University The ordinary
student could not step from one to the other,  What was needed to supply
the pressing want of the day was the missing link between the public
schools and the Umiversity,  He supposed all were aware that an agitation
\n this direction had lung been going on in Toronto. It was pleusing to
nnow that at last there was a prospect of obtarung the much needed work-
gmen's technieal school.  This was important from a national as well as
a local standpoint.  What the working classes wanted was #.fair share of
the public moneys spent on their behalf, They had only to make the
demand, and it mast be recogmzed.

Passing on to the subject of the evening. Mr. Galt said he did not intend
to read a sermon.  He proposed to give a practical talk upon the prinaiples
ot mechanics as applied to work.  To the nund wurk suggested sumething
that was moving, thercfore work was synonamous with motion,  Work was
active, not passive. A wall might support a great weight, and was an
evidence of force without motion. Work was force in motion ; 10 analyze
force was a very diflicult thing. Matter was cndowed with this inherent
principle.  What causes motion must be defined as force.  Asinallsciences,
1t was here necessary that force shoul? be reduced tosome form of measure-
ment.  Every saience had some typical instrument for ineasunng purposes.
Astronomy had the divided circle.  Chemustry had the balance.  Heat was
deternuned by the thermometer.  So, also, the whole system of mechanical
punuples of work nught be symbolized by a foot rule, sct of weights and a
clock. The rule determined distances, the weights gave the pressure, and
the ddock mecasured the time.  One of these units of measurement did not
mean anything. 1fhe held up his hand and said ** one™ it would mean
nottung . if he said **one pound,’ thereby comiming two of the units of
measurcment, he at the same tume gave a notion of work.  All quantities
n mechanics might be expressed 10 terms of umits dersved from the funda-
mental units of lengih, mass and time.  The unit for length was one foot.
the unit for mass was one pound, and the unit for ume was one nunute.
From these three fundamental units were deduced the gallon mcasure
and the cubic foot.  Work is measured by the product of the existing force
and the distance through which it is overcome. Whenever there was
motion there must be something to produce it.  The simplest conception
of work is lifting against the force of gravity. The standard of wotk was
the lifting of a pound weight onc foot high, The question of time did not
cnter into this, hut was connected with the question of power of the rate of
doing work. Foot pound being the standard of work, alt calculations were
made upon that basis. Thus to raisc ten pounds two fect, was cqual to
rusing twenty pounds one foot. Work done in this way was overconting
the attraction of the carth at that point.  Work was also done when two
magnets were drawn asunder, or when a spnag or clectric cord was drawn
val.  Work baing simply force in motiun, it was only necessary to multiply
the wcight in pounds with the distance in fect trasersed tu get the work done.

The next point was to distinguish between work and powes  The intro
duction of the unit of time inio the calculation enabies the scientist to
calculate the power of a force. The tenn **power™ meant the rac of
doing work. It was very impontant to fully undersiand this definition.
‘Take any quantity of work that was doncin onc minute, andaif the same
quantity were donc 1n two minutes, the time of doing it baing double.
would only require half the power to doit.  Rate of work, thercfure, was
Tuamity performed in some given interval of time,  The standard of powet
which had been genenally adopted was called horse power. One horse
power consisted in lifting 33.000 pounds onc foot in onc minute, or 1,980,000
foot pounds per hour. It never was suppostd to be able to do one-tenth of
this amount of work, From a swift footed race horsc 10a heavy drmaft,
the prodoct of their ‘speed into the resistance overcame is A measurable

quantity representing 33,000 foot pounds per minute. By means of o lever
man could often best exert his power, but as the old proverb went, - What
was gained in power was lost in speed.”  “To gain power meant that it was
possible to move a heavy weight by a small foree, provided one loses time
by doing it very slowly, This was illustrted by the mechanical principle
of the wheel and axte, also by the reduphcation of pulleys as founid m pulley
blocks. Where by any contrivance a man moved a great weight by a
small force, the difference between the weight and the force was compen.
sated for by the loss of time, It was impossible to increase power. No
matter what mechanism was resorted to, there would be a loss of time in
proportion to the power gnined.  If this simple fundamental principle were
well known, much loss of inventive energy might beavoided. The doctnne
of the conservition of energy was not very well understood; if it were
there would be fewer attemipts to fnvent perpetual motion, or to devise
means for increasing power. ‘The conservation of cnergy was as well
demonstrated as the indestructibility of matier.  ‘The all-wise Creator had
endowed all matier with energy, and it could never be destroyed, ‘ihe
energy which was utilized in the water fall was the same energy which pro-
pelied the steam engine.

Passing on to the expansion of steam the speaker explained the theory of
expansion in the cylinder according to the parabolic eurve  The power of
an engine was calculated by the average pressure multiplied by the number
of inches which gave the foot pounds, and this was multiplied by the feet
travelled by the piston in a minute. From this the horse power was
obtained, as already explained.

At the conclusion a hearty vote of thanks was temdered to Mr. Galt, Mr,
Edward Meek and Dr Wm  Fall speaking very highly of the lecture,
They expressed the hope that there would be other lectures and that they
would be equally successtul.

Since delivenng his lecture, Mr. Galt has reewved the following letter of
enquiry, the reply to which 1s appended .

219 Ciivren St., TYoronTo, March 28, 1891,

Sik, ~Re H P, of steam engine, 1 am the party who miised the question
of rate of spced of horse. A H. P, is defined as« power that can lift or
rause 33,000 1bs. 1 ft. ugh 1n onc minute, but the same horse power may
lift 30,000 lbs. the same height in the same time exerung less power.  1hen
it becomes necessaty to limit or define the rate of speed of horse.  1f the
rate of speed of horse is not taken into account, why take speed of engine
into account? You cannot compare superficial ft. with cubic fi. If the
three units of the one are taken, the same units of the other must of neces.
sity be taken in order to compare them.  Watt defines a H. P. as a power
that could lift 33,000 lbs, 1 fi. in one wminute travelling at the rate of 220 fi.
per. minute, which is the rate of travel in cstimates of horses on public
works, {. e., railroads, canais, ectc.

With due respect 1 write this, 50 that of pussible that 1 uay auhe smyselt
clearly understood.
Yours truly,

D. A. Ross,
C. & M. E.

TORONTO, ONT., 30th March, 1891,
D. A. Ross, Esq., City.

Sir,—You are still in error, friend, and likely to remain so until you fully
and clearly comprehend that the standand horse power is the rate of dong
wotk equal 10 33,000 ft. Ihs. per minute. Any force moving any distance
1n overcoming resistance and producing motion, the product of which for
one mnute will give 33,000 umits of work, must be taken 10 equal and repre-
sent a standard horse power.  If 40,0001bs. 13 1o be raised by a horse power,

. 823
it mustbe doneat the rate of .825 of a ft. per munute, for 12000% T35 HLP.

Your contention s to the usunl rate of speed by canal horses may for
argument’s sake be taken as correct, but your deduction is wrong, because
33.000 ;220 =1 ?o. as representing the force excrted by horse 50 as to give
in onc minute of time the proper standard, viz., 220 t. x 150 lbs. = 33,000
ft. ibs. =one horse power  Notice that the speed of horse has everything to
do with the force exerted, but nottung whatever to do with the result.
Greater speed & lever force=slower s x greatet force=constant « an-
tity of work in given time = 33,000 fi. 1bs. per minute = 1 horse power.

The speed ot the horse, thercfore, is only onc clenient in the calculation.
The speerd assumed, however, 1s a very good example wn practice, viz.,
220 {t. per minute, or 23 miles per hour.

I hope these simple explanations will put my fricnd right.

Yours truly,
J. Gaur,

Prof. Silvanus Thompson says of Mitis metal i lus recent lectures on
**Magnets,” that be has found it far superior to ordinary cast iron, and not
much inferior to wrought iron, for electro-magnets. It is well known that
the ficld magnets of dynamos and motors arc made to certain forms, mainly
to avoid expensive forgings on the one hand or snfenor results vn . cast iron
on the vthai.  In must cases a compromise 1s made by using good wrought
iun for the stiaght cutes and castirun fut the pole freces, the fatter involve
ing difficult work, if furged vut of wrought wun.

Experiments were feeently made by the Manchester Steam Users Associa.
tion to determinc the cffect of showering cold fecd water on red-hot furnace
crowns. The boiler used for the purpose was of the Lancashire type. with
plane furnace flues and single-rivetted lap joints not strengthened by flanged
scams or cnairchng nng. 1t was found that.the introduction of the cold
feed did a0t lead to an exples:on, even when the crown sheet was reddhot ¢
but that, on the contrary, it was often followed by an actual Jminution in
steam pressure.  The Locomorswe, sefanng to the test, says.  We should
not tecommend the introduction of cold feed.water at such a umie, however,
because it is likely that the consequent sudden chilling of the plates might,
under some circumstances, produce strdins in the shell that would hasten
the failure of the crown-sheet, or of some of the tubes, so that the attendant
might be sealded.

.
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CALCULATING SIZES OF WIRES.*
(Continued from March Number.)

SAFE CARRYING CAPACITY. .

The National Board of Fire Underwriters speaifies that the
carrying capacity of a conductor is safe when the wire will con.
duct a ceftain current without becoming painfully -warm when
grasped by the closed hand.

All wires will heat when a current of clectricity passes through
them. The loss of energy which was referred to in a previous
chapter is a loss only in the sense that it is lost for wseful work.

Nothing is lost in nature; clectrical energy may be trans.
formed into heat, light, motion, etc., but energy cannot be lost.
‘This so-called lost energy in the wires will therefore re-appear
as heat, although not wanted in the wire.

The greater the current in amperes and the smaller the wire,
the greater the heating cffect.

Larger wires will be heated comparatively more than smaller
wires, as the latter have comparatively more radiating surface.

1t is approximately true that the heat increases directly as the
square of the current, and inversely as the cube of the diameter
of the wire. This statement may be written thus.

Ca
Heating eﬂ’ccl=d— where ¢ is the current and d the diameter
) 3
of the wire. .

In Table 1 are given the carrying capacities i amperes, and
lamps of different sizes of wire. A wire 1s here assumed to have
a safe carrying capacity, when its temperiture is not increased
over 30" F. above that of the surrounding air, when conducting
current.  In many tables a much higher temperature 1s adopted
as « standard. It s safe to fix upon 30" F. as a maxunum,
however, as many circumstances, such as may be found 1n hot
engine rooms, proximity to steam pipes, in twists or sharp bends
in the wire, may cause a considerably ligher nise of temperature
than anucipated.  The following empinical formula 15 used for

calculatng the carrying capacity :
—_——

! ds3 .
€= e for an increase of 30° F. i temperature, where ¢

Jf 2500
stands for current, d for diameter in mils, and 2,500 is a con-
stant.

Rule X. Ascertain the proper size of wire for permissable loss,
number of lamps and distance. Then determine by Table 1
whether the wire has the necessary carrying capacity.  If not,
assume smaller percentages of loss, until a wireis found that will
be large cnough to carry the current safely.

It may tend to make certain phenomena more easily under-
stood to state that the electric current passing through a wire is

FiG. 9.—~SHARP BEND 1IN A WIiRE

frequently compared 10 water flowing through a pipe.  Prof.
Ayrion says in “Practical Electricity,” this analogy, however,
like many ather analogies, must not be strained too much ; for
example, a bend in the pipe, even with the steady flow of water,
is found to cause a falling off in the water pressure ; whereas, a
bend in a wire has no cffect on the electric potential if a steady
current is flowing ; or, again, if there be a sudden expansion or
contriction in a pipe, there is a sudden alteration of the water
pressure, which has no analogy in any sudden alteration of the
clectrical potential ata point in a circuit where the sectional
arca of the conductor changes abruptly. In fact, the flow of
water or of gas in a pipe can be diminished to any extent by a
contraction of one point anfy, which may be practically effected
by partially closing a tap or cock ; whereas, if an electric circuit
consist of many yards of wire, no appreciable alteration of the
current will be produced by making only half an inch of the wire,
say one-tenth of its previous scctional area.  The carrying

* Frem * Incandescent Wiring Hand-Book.™

capacity of any part of a wire, however, 1s matertally reduced by
making it of a smaller cross-section, and such a reduction in
sectional area may cause a considerable heating of that portion
of the wire.

A sharp bend mn a wire 1s therefore only dangerous, as it re-
duces the sectional arca, and not because it introduces a
resistance.

Fig. 9 explains how a sharp bend may cause a wire to be
partially torn asunder, and thus decrease the sectional arer and
cause undue heating at this point.

It may be stated as a general rule, that when a large percent-
age of loss is allowed with lamps at short distances, the size of
wire calculated simply in accordance with resistance rules will
be found too small to carry the current safely.

This simple fact is often overlooked, and even though wires
may have been correctly calculated for a umform percentage of
loss, they will become painfully hot simply because the table
of carrying capacity was not consulted.

The cross-connection of mains wherever possible, as already
recommended, for the purpose of maintaming equal potentials,
will also often reduce the heating effects of the current. A case

Feorrs

¥i1G. 10.—FauLTY Loor CIrRcuiT,

came under the authors observation which will well illustrate
this fact. A arcle of about 50 hights was wired, Fig. 10. After
the current had been turned on the wires of the circuit became
hot, and there was quite a perceptible difference of candle power
between the lights near A and those near B.  Investigation dis-
closed the fact that the loop, contrary to instructions, had been
left open. A few inches of wire connecting A and B and C and
D remnedicd the fault ; the wires remained cool and the candle
power was practically the same all round the circle.

The smallest wire used for incandescent wiring should be at
least of 250 circular mils of cross-section. Smaller wire will
break too easily when handled, and thus cause endless trouble.

THE THREE-WIRE SYSTEM.

‘The foregoing remarks which treat of “Drop of Potential”
and * Safe Carrying Capacity,” have reference only to conditions
met with in a maltiple arc system of distribution.

It has been briefly explained that in the three-wire systein the
electromotive force is double and the current is one-half that
required for the same number of lamps on the multiple arc
system. .

Al the rules previously given may readily be applied to the
three-wire system.

L.et us again compare these two systems.

Example : Find the clectrical data for four lamps of 100 volts
and 200 ohms' resistance each for both systems.

Demonstration : The current for one lamp according to Ohm’s
law=]3=% ampere.

70 0 00

F16. 11.—MULTIVLE ARC SYSTEM.

a. Multiple Are System. (Fig. 11) Joint rcsist:mcc=":°
=30 ohms; total clectromotive force=100 volts; total cur-
rent=

clectromotive force

¥ x y=2amperesor —- =100

total resistance. se
o. Three-Wire System. (Fig. 12.) The joint resistance may
casily be found by omistung from the calculation the third or
neutral wire.  We will then have two series of two lamps each.
The resistance of two lamps joined in scries will be of course
twice that of one lamp, or 400 ochms.
The joint resistance of two semes will therefore: be 4°=

= 2 amperes.
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200 ohins ; or in other words the joint resistance of the lamps in
the three-wire system will be four times the joint resistance of
the same number of lamps in multiple are,

‘The total electromotive force in the three-wire system of
course will be twice that of the electromotive force in the multi-

ple are system. .
total electromotive force

total resistance
or, C =33=1ampere, or in other words, the total current re-
quircd for the lamps in the three-wire system, will be 4 of the

Again, the total current will equal

Q Q@
Q__ 9

=)

FI1G. 12.—Turee-WIRE SYSTEM.
total current required for the same number of lamps in the
multiple arc system.

With this demonstration in mind we are¢ ready to form

Rule XI. For the same kind and same number of lamps the
joint resistance of the lamps in the three-wire system is four
times that of the multiple system ; the total clectromotive force
of the lamps in the three-wire system is twice that of the multi-
ple arc system, and the total current strength of the lamps in
the three-wire systemis one-half the corresponding unit in the
multiple arc system.

It can casily be seen that as the joint resistance of the lamps
is four times greater in the three-wire system than in the multiple
arc system, the resistance of the positive and negative conduct-
ors will be four times greater for the same percentage of loss.
In other words, the cross-section of the wires in the three-wire
system is X that of the wires in the multiple arc system for the
same percentage of loss.  This gives us:

Rule X1I. In order to find the proper size ot whe for the
three-wire system, first find the size of wire for the same number
and kind of lamps on the multiple systems in accordance with
Rules VI and V11, then divide the number of circular mils by
four.

The sum of the lengths of the positive and negative wires is
the entire length of the circuit in the three-wire system, and the
amount of copper required for the circuit is equal to one-fourth
the amount of copper required in a multiple arc circuit ; the
length of the central or neutral wire, if of the same size as the
positive and negative leads will be only one-half the length of
the total circuit ; hence the total amount of copper in the three-
wire system will be X + 16 =234 of the:amount necessary in the
casc of the multiple system.

As a matter of fact the ncutral wire may be made smaller
than the positive and negative wires, as it scldom will be called
upon to carry more than a fraction of the maximum current.
For practical reasons, however, it is advisable to make all three
wires of the same size.

It will be seen that as the number of circular mils per wire in
the three-wire system is X the cross-section per wire in the
multiple system, the carrying capacity in amperes of course is
also reduced to X

When Tablc 1 for the three-wire system is used it should be
vorne in mind that exly fwice the number of Yamps may be
carried by the wires, as the current is reduced to ¥ for the same
number of lamps.

The three-wire system in a building is generally followed
throughout the whole network of feeders, mains, branches and
sub-branches, down to circuits of from three to six lights ; smaller
numbers would then be connected in simple multiple arc.

EXPLANATION OF TABLES.

Wiring Tables 3, 4 and 5 may be used by any onc who does
not care to study the principics underlying the calculations of
the sizes of wires ; but even to those who thoreughly understand
the demonstrations, the tables will be found of great conveni-
ence.

The first thing to do is to select the table for the lamps which

are to be used. Let us consult the table for data relating to the
100 volt lamps,

We find in the horizontal columns at the top and bottom,
numbers which correspond to “lamp-feet.” (Lamp-feet is n
brief expression used to denote the prouuct obtained by multi-
plying the number of lamps by the distance in feet.) At the left
of the table we find three vertical columns filled with figures
representing circular mils ; and also underlined figures giving
the numbers of the Brown & Shiup gauge. Each horizontal
column corresponds to a vertical column.

The radial lines starting near the left hand corner represent
percentages of loss.  Each small space in the inside columns
represents 2000, in the middle columns 500, and in the outside
columns 125; that isto say in the horizontal columns the nuinbers
represent lamp feet ; in the vertical columns the numbers repre-
sent circular mils, except where underscored, when they represent
the number of the wire according to Browne & Sharp gauge.

Although the difference would be very slight in any case, it is
necessary to note, for those who may desire absolute accuracy
in determining the circular mils, that the short heavy lines be-
neath the Browne & Sharpe gauge figures in the vertical column,
are the correct gauge lines and may be understood as extending
the full width of the table.

The figures given in the columns represent thousands. For
instance, 100 denotes 100,000 ; 4.25=4250 ; 2.§= 2500, €lc.

Example: Find the size of wire for 100 110 volt lamps at 1000
.feet distance, at 10 per cent. loss.

" “Demonstration : 100 % 1000= 100,000 lamp-fect. We find 100
in the snside horizontal column ; we follow the vertical 100 line
until it intersects the 10 per cent. line. We take a ruler and lay
it horizontally through this point and find it strikes about 88 in
the fnside vertical column. The proper swze of wire has a sec-
tional area of 88,000 circular mils. If ‘we wish to wire on 35 per
cent. loss we follow the vertical 100 line until it intersects with
the 5 per cent. line and obtain by laying a horizontal line through
this point about 186,000 circular mils.

From this demonstration we deduct the following general rule
for computing from wire tables :

Rule X111 Find the number of lamp-feet (faunp x feet), in one
of the horizontal columns, follow the vertical line until it inter-
sects the desired percentage line. A horizontat line laid through
this point will show in the corresponding vertical column the
cross-section of the wire in circular mils.

In consulting the table, always use corresponding columns. 1f
the lamp-feet are found,in the middle column, the circular mils
must be read from the middle column; if the lamp-feet are
found in the outside column, the circular mils must be read from
the outside column, etc.

Example : Find the size of wire for 20 110 volt lamps, at goo
fect distance at 5 per cent. loss.

Demonstration : 20x goo=18,000. We find 18 in the middle
horizontal column ; we follow the vertical 18 line until it inter-
sects with the § per cent. line, and following the horizontal line
we find in the middle column 33,500 circular mils.

Example: Find the size of wirc for 50 110 volt lamps at 100
feet distance at 5 per cent. loss.

Demonstration: 50% 100=5,000 lamp-feet. We find 35 in the
middle lower column, and a glance shows us that the wire is
over 9,300 circular mils or a little larger than No. 11 B. & S.
gauge. We can find the same result by taking 5,000 in the
outside horizontal column. .

Rule X1V. The number of lamp-feet within moderate num-
bers can alway: be found in one of the three honizontal columns.
Sclect the one which will intersect with the desired percentage
line farthest from the left lower corner.  If the number of lamp-
fect is too great, and cannot be found in the table, divide it by
1o and find the circular mils for onc-tenth the number of lamp-
feet first, and then multiply the result by 10,

Example : Find the size of wire for 1,000 110 volt lamps, 1,000
feet distance at 10 per cent. loss.

Demonstration: 1,000% 1,000=1,000000 lamp-feet. Divide
by 10=100,000 lamp-feet. Size of wire for 100,000 lamp-feet
=88,000 circular mils, for 16x 100,000= 1,000,000 lamp-fect =
10 X 88,000=_880,000 circular mils.

The 55 and 75 volt tables, of course, are to be used in the
same manner as explained in the case of the tto volt table,

It will be noticed that the small spaces in the three verfical

s
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columns of all three tables represent the sune values while the
vitlues in the Aor1zontal columns of the three tables differ as
follows :

Number of Lamp-feet per

[
Small Space : Iabics..
| 5-5 Volt. | 75 Volt. | 110 Volit.
Inside Horizontal Colunm. ... .| 500 1000 ’2000
Middle Horzontal Column, ... 125 250 500
Outside Horizontal Column 312§ 625 [_135_ i

The tables are very si;nplc,,:md will become familiar to the
user after a short practical experience.

The 55 volt table may be used for lamps of a voltage between
50 and 6o volts, the 75 volt table for lamps of a vollage between
70 and 8o volts, and the 110 volt table for lamps of a voltage
between 1ooind 115 volts.  The results will be accurate enough
for all practical purposes.

In calculating the tables, lamps requiring 55 watts were is-
sumed. The following table gives the electrical data of such
lamps :

16 CANDLE-POWER LAMP REQUIRING 55 WATTS.

Electromotive Force ; Current Resistance hot
in Volis. i In Ainperes. in Ohms.
110 .50 220
75 7338 102.207
55 . 1.00 55

Under Rule VI1 it was shown that Rule VI could be simpli-
ficd by calculating the constants for each kind of lamp and each
percentage of loss.  1n the following table are given the con-
stants for 55 watt lamps at different percentages of loss in the

conductors.
TABLE OF CONSTANTS.

1% 9% ) 3% 1 4% | % 6| 7% | 8% o [ros |23 | 155,

535 Volt I (. | | !
v Lamp. {38.8]19.2 12,7} 9.4] 7.5 6.1} 521 4.5 4.0 3.6( 2.7{ 2.2
75 Volt |
Lamp, {20.9}10.3] 6.8} s5.1| 4.0 3.3} 2.8] 2.4] 2.1] 1g; 15| 1.2
1o Volt !
l.:unp.l 9.7] 4.8 33 24 .86 15| 1.3 Ly .99 .88} .66 .56

The wiring formula, Rule VI, can now be written dz=NxD
x K, or, the size of wire in circular mils = lamp-feet multiplied by

constant. The constant K is found from the formula -
. 2158 100~
K= > X — _é.
7 hot %

From the foregoing it will be very casy to find the constant
for any lamp and any percentage of loss, and calculate the size
of wire without the aid of any tables whatever.

THE BOILER EXPLOSION AT QUEBEC.

Tur boiler caplosion at the Riverside Worsted Factory,
which happened on the 12th February, was the most disastrous
which ever occurred in Canada, both as regards loss of life and
destruction of property. Our readers will nodoubt be interested
in some of the facts regarding this very serious occurrence.
The engineer who had charge of the steam plant was among the
killed, and if carelessness on his part was the real cause, he has

-paid his share of the penalty.  The second engincer stated that
he had nothing to do with the boilers and was ecmployed only in
the engine room.
There were three steam boilers of the type so commonly used
in Canida, and known as honzontal tubular boilers. These
were 6 feet in diameter and 16 feet long, with about 84 tubes in
) each, the tubes being 4 inches in diameter.  Each boiler had a
dome 30 inches diameter and 30 inches high, and rivetted to the
boiler shell by a double rivetted joint. The boilet plates were
said to be of good boiler plate iron, three-eighths of an inch
thick, and the logitudina! seams double rivetted. The boilers
were buslt 10 brichwork with Janis furnace setting.  Each boiler
had a safety valve, loaded by lever and weight and intended to
open at about So pounds pressure. There were also shut-off
valves by which the outlet to the steam pipe might be shut, and
each boiler had a steam gauge and glass water gauge and try
cocks.

The mill had not been running for some days, it-having been
closed to permit of some changes and repairs to the engine.  On
the moming of the day of the explosion, steam was got up in-

tending to start the mill, but on trying the engine it was found
there was something wrong and it would not go, and while a
number of men were engaged on the engine, the explosion took
plncc. The middle boiler exploded, being literally blown to
picces, the other two were thrown out of their scats, the one to
the right and the other to the left, and were each broken into
several pieces, The dome of the exploded boiler was totn off)
leaving the flange ritetted to the plate of the shell.  The body
of the.dome was thrown to a considerable distance.  Such were
the facts connected with the disaster, and it is important to
notice that steam was up in all the boilers, and that none had
been used except what ‘was required for the heating apparatus.

A coroner’s inquest was held, and after a very lengthy enquiry
and the examination of many witnesses and of the remains of
the exploded boiler, the following verdict was returned . “That
the said Arthur Tweedell and others were killed by the explosion
of the centre boiler of the Quebec Worsted Company’s mill, the
said explosion being due to an over-pressure of steam in the said
boiler, caused by the stop valve being then closed.  Furthermore,
that the jurors recommend the appointinent, as in other places,
of a competent city and district boilev inspector, one who has
both theoretical and practical knowledge, and who has had ex-
perience in the manufacturing of both boilers and engines and
all the connections thercof.”

The verdict says the boiler exploded because of ovér-pressure
* caused by the stop valve being then closed.” But what of the
sufety valve? It was there for the very purpose of preventing
over-pressure, cither when the stop valve was closed or open.

The jury sasd nothing about the safety valve, but they saw it.
And when they saw it, they saw that before the explosion took
place it had ceased to be a safety valve, and its condition really
made the cxplosion possible. The probability is that the steam
gauge had been frozen while the mill was closed, as there had
been some very cold weather during these days. These boilers
were under the inspection of the Quebec Provincial Inspector
who was examined at.the inquest. His qualifications may be
guessed at by the wording of the jury’s recommendation. He
had no expericnce or special’ training to qualify him for the
position, but after working in a boiler shop for a few weeks when
a boy, had worked at a variety of businesses, such as carpenter,
butcher, ship chandler, traveller for sale of boots and shoes,
jewellry, &c. How these various occupations qualifiel him to
inspect boilers may be judged from the fact that he did not dis-
cover the condition of the safety valve and other fittings on this
exploded boiler.

If cver there is to be cumpulsory inspection of steam boilers,
let this example be a waming.  The government that will attempt
to make boiler inspectors part of the political machine, and
appoint as inspectors, men who are expest politicians, deserves
to have its own safety valve rusted up and a good fire kept going
till it gets blown so high that the scattered fragments will be’
forever lost.  Haa there been competent inspection and ordinary
prudence, this terrible disaster would not have occurred.

To all engincers and firemen the lesson is: make sure for
yourselves that whenever you put a fire under a boiler there is
plenty of water in- it, and way for the steam to get out. This
boiler exploded simply because there was no outlet for the steam,
and the probability is that there was a pressure of not less than
300 pounds in it when it exploded. Jt would hold about cight
tons of water, and: the explosion would not- be much less than
that of a ton of gunpowder, so that there need not be much sur-
prise at the scrious destruction of property.

The President of the Bell Tclcphone Company, of Montreal, recently in-
quired of the Secretary of the Treasury at Washington whether the end of
the telephone cable to be passed through the tunnel connecting Sarnia
with Port Huron, Mich., will be permitted to enter free of duty.  Assistant
Secretary Spaulding has informed im that so much of smid cable as may
be brought within the limits of the Unitcd States will be subject to duty
under exbsing laws, the Department baving: no authonty to wauve the
same, ’

An cxchange ponts to the fact that the possibility of clectricity being
used as the motive power for railroads in the feature is assuming an interest.
ing condition. Stations may be located some forty or fifty miles apart,
which will be run by large engines, and from recent tests it is found that an
electric motor will mount a grade of more than fifty per cent.  Not only on
milroads, but on occan steamets will A new era be'inaugurated “when . cléc-
wicity is introduced. The advantages being a saving of expense, bigher
rate of speed, and the danger of accidents decreased,
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PUBLICATIONS.

Prof. Silvanus Thomson's series of lectures on ** The Electromagnet,
delivered in February, 1890, before the Socicty of Arts, London, have been
reprinted in book form by the W. J. Johnston Co., N. Y., to whom we are
indebted for a copy.

The April issue of The Arena 13 at once nich in vanety and strung in ity
presentation of great fundamental problems, which areagitating the popular
mind at the present time.  No magazine ot the present age is in such per.
foct touch with progressive and reformative thought s this review

We are 1n receipt of  copy of The Flectrician Flectrieal Trades Direc-
wry and Hand-Book for' 1891, ‘The book shows an increase of 100 pages
as comparcd with last year, and conlains a vast amount of carefully com-
piled information relating to the electrical ndusties throughout the world,
Among the many features of interest to the clectrical and allicd professions
are a Digest of the Law of electric lighting, a list of cenirl stations in the
United Kingdom for the distnbution of electricity , a list of clectrical mil
ways and tramways, a summary of the leading events of the past year: a
complete list of the local authorities of England; information relating tothe
obtuning of letters patent: and a reliable biographical section, containing
interesting sketches of the careers of the leading living clectrical notabilities,
Price s shillings {postage cxtra).  The Electrician Publishing Co,, 1, 2a0nd
3 Salisbury Court, Fleet street, London, E. C.

. ENGINE FOUNDATIONS.

THE question of brick versus stone foundations for engines is
being discussed. The advantages of brick foundations are
given by one correspondent in citing a case. The foundations
were of hard-burned vitrified brick, laid in Portland cement.
The gentleman in charge of the work stated that stone, unless
dressed with extreme nicety, never gets a perfect bearing ap its
bed, as perpendicular joints can very seldom be filled solid,
hence stone foundations, no matter how heavy, are full of vacant
spaces that allow vibration. On the other hand, with brick a
perfect joint can always be made, thus obtaining a foundation
practically one inmense block, all of which has to be shaken be-
fore vibration can occur.

A few days later, in conversation with a well-known mechani-
cal enginecr, 1 was given another explanation of the matter.
This gentleman stated that in such structures all the vibration

has uts ongm in thc m'\chmc, which is the centre of the founda-
tion, and being at the top is at the most distant point from the
carth. Vibration loses much of its force in passing fram one
disunctly defined body to another, and the more frequently the
vibration is transmitted from one body to another in a given
space, the more nearly it 1s overcome.  In a stone foundations
while the large blocks possess weght, and lying together, have
great frictional resistance, a vibration will only be transmitted
once or twice before the same is veached. In abrick foundation
the same gross weight may be attauned, and at the sime time
the vibration must pass from one body to another infinitely more
frequently than in the stone foundation.

A LEVEL-HEADED BoY
A B0Y about fifteen yerurs of age applied tn a factory on Atwater
street for the job of running a small engine in the place of a Loy
who had quit.
“ Have you run an engine?” was askedl.
“Yes, sie
* You understand how steam works, do you ?”

“1don
“You know that water makes steam ??

“ Of course.”

 How is water got into a boiler 2

“ By an injector.”

“ Suppuse you have too much water 2"

“Then I can’t get steap enough until 1 draw it down.”

“ Correct. Suppose you haven't cnough ?”

“Then look out for an explosion.”

“ Correct again.  Suppose you found the water almost gone
and couldn’t start the injector—what would you do ?”

* Come upstairs and notify you to get your insurance policies
out of the safe and make a sneak before she busted.”

“You sccm to be all right, young man; you can come on in

the morning.”—Detroit Free Press.

Mr. John l'\ynwr. a widely known and highly esteemed engincer of
Kingston, Ont,. died in that city during the last month,
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SPARKS.

The Lastowel Gas & Flectrie [ight Co (Lim-
ited) has been incorporated.

Two or three of the electric companies aie
anxipus to intruduce the electric Yight to the et
zens of Dmyton, Ont.

The Electric Light Co, at Rat Portage, Ont,,
has made a contract with the Counal to hght the
streets for three years.

An expert will be employed by the Council to
report on the best clectric light system to be
adopted by the town of West ‘T'voronto Junction.

‘Telephone communication has heen opencd
during the past month, by means of a land and
submaritic cable, between the cltics of Paris and
L.ondon.

Messrs. Baird & Son, of Parkhill, have pur-
chased an electne plant, and are supplying incan.
descent hghts to the business establishments of
the town.

The Nanaimo Electric Rmlway Co, will ndopt
the storage lattery system of propulsion if its
adaptability for the work can be satisfactonly
demonstrated.

‘I'he Council of West ‘l'oronto Junction have
decided 1o throw away $200 in sending a depu-
tation of town fathers in search of information on
the subject of electric highting.

After exhaustive experiments the French post-
oflice has decided to substitute 2 copper-coated
steel wire in place of the ordinary iron wire for
telegraphic and telephonic service,

The Building Insprctor of Montreal is said to
have condemned the tall chimuey of the east end
works of the Royal Electric Company, having
found it to be defective 30 feet abore its base.

Mr. Calder, chief of the Brantford fire brigade,
has cffected an armngement for lighting instantly
thegas jets by means of electricity. By this means
a stving of $235 per year is reahized in the gas
nccount.

4l Incorporation has been granted the Ottawa

Electric Street Kathvay Co. {Lamted),  Capital
stock, $5.000,000.  “The promoters are: “Thomas
Ahearn, W, Y. Soper. W, Scott, D, C. Dewar
and R. Quain, of Ottawa,

T'he Brooks Manufacturing Co., of Peterhoro’,
have entered 1n1o a contract to supply afl the cu-
bons required by the Royal Electric Company of
Montreal, averagmg $1,000 pa month,  IThe
company manufaicture 10,000 carbons per day.

The Canada Permanent Loan antt Savings Co,
will scil by auction on the 15th inst. the premises
and plant of the Hamnlton Electne Laght Co, to
satisfy # morigage. ‘The city is interested in the
matter, as the lighuny coutract his yet two years
to run.

‘The Niagara Falls Electric Ralway Co, is
applying for incorporation for the purpose of con-
structing and operating an clectric milway from
w point near Niagar to a point near Poit Erie,
Among the applicants are Albert D, Shaw, John
G. Scott, Benjamin . Lake and Thos, McGaw.

Mr. John GLnfin, Minneapols, Maan,, has in-
vented a device for preventing clectric street car

§ wheels from shpping.  The invention 1s a sunple
3 ontrsvance consisting of a tevolvung brush whwh
‘T/ii connected wath the forward aale of the car by

A

abelt.  As the axle revolves it sets the brushesto
revolving, brushing a path for the wheels about a
foot wide. ‘These is also & box for sand or silt,
which lets down just enough without wasting any.

ROGERS’ DYNAMO OIL

Guaranteed Superior Quality
and Economical.

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

Finest Engine and Cylinder Qils,

‘The new clectric power house erected at New
Wesiminster, B, C,, is constructed of red brick,
roofed with ron shingles. It has a frontage on
the street of 45 feet and extends back g feet, It
is divided into compartments, the larger being in
front, and containing the dynamos and electric
apparatus, oflice, ete.  In the rear division is the
generating machinery, which is of great power and
weight, “‘The boiler, engine and dynamo beds

Hamilton #Herald: ‘The placing of telephone
transmitters in churches puts a premium on lazi.
ness. A Hanulton man lengthened s wire in s
house yesterday morning until he could hold the
nstnunent to s car comfortably an bed.  Snug-
ghng himself up beneath the bed covers he lay all
morning listening to Canon Curran's discourse
in St. ‘Thonuis Church,

The Bell telephione patent monopoly in England

has expired.  ‘The patent there was granted for
fourteen years,  Cheap telephones will now pre-
vitl in England the same as in Germany, where
Bell failed to obtain a patent.  In the Umted
States the Bell patent will expire March, 7, 1893,
having been originally granted March, 7, 1876,
for a termn of seventeen years,

are of broken gragite rock set in cement and
covered with blocks of Nelson Island granite.
The boiler bed has a foundation of 25 x 30 feet,
The engine bed 24 x 16 feet; iund the dynamo base
is 8 feet square, tapering at the top to 8x4 feet.
‘The boiler and engine have sufficient capacity for
five imes the present requirements,
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Hill Patent Friction
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20148 ONY HelVAIT3

JOBBERS IN ALL KINDS
RUUHNG MATERIALS,

.AND GUT OFF GOUPLINGS

For Electnic Light Stations and all purposes where intermittent power is required.

MiLLEr Bros. & Toms,

(Nuccessors to Miller RBros, & Mitchell)

Toronto Office : 74 York Stret MONTREAL, QUE.

ESTABLISHED 1869.
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’ SPARKS.

Lhe citizens of Merrickville, Ont., want the
et hight.

1115 the intention to light the stieets of Madoc,
cnt., by clectricaty.,

I'he Arnprior klectrie Laght Co, sustuned loss
by the recent fire in that town,

‘The Brockville Incandescent Light Company
will shortly enlarge their circuin,

I'he Bell Telephone Co, have just completed
an clectric fire alar system for Nupanee.

‘The Penetang Electrnie Light Co. antend putting
in an engire to assist water power in the spring.

‘The Northwest Legislative buildings at Regina
will in future be lichted by electricity instead of
gas.

Application is made 1o the legislature for a
Bill o amalgamate the Kingston Gas and Electric
Companies.

The Canada Electric Company of Halifax, N
$., are putting in another dynamo of 325 light
power, at Amherst, N, 8§,

Incorporation has been granted the Fort Wil-
liam Electric Railway Co. Messrs, Donald and
Peter Mackellar are among the promoters,

Tenders will be asked shontly for the con.
struction of a proposed electric tramway at
Nanaimo, B. C., the length of which will be 10
miles.

Ata meeting of the dircctors of the New West-
minster and Vancouver Railway Co. held a few
days ago, the route for the road was definitely
fixed.

The Windsor, Walkerville and Amherstburg
Street Railway Co. have ordered 225 tons of rails
and ten cars, together with all the machinery
necessary o operate thar line.

TheEssex Brass and Iron Co., I.ondon, Ont,,
capital §30,000, has secured incorporation for the
purpose of manufacturing brass and other metal
goods, and electrical machines and appliances.

‘The Davenport Electric Railway Co, has been
organized, with Mr. Jas. Austin as President, for
the purpose of constructing an electric railway
along Davenport Road from ‘I'oronto to Lamb.
ton.

Rapid progress is being made with the con-
struction of the New Westnunsterand Vancouver,
B. C., electric tramway. A portion of the ma-
chinery for the power house has arrived. Con-
tracts have been let for the poles and wires, which
will be erected at once,

Messrs. Ahern & Sopher have purchased pro-
perty on Albert street, Ou'ma. on which to erect
car shops and offices, quarters for uorkmcn, and
work shop for repairs in connection with the pro-
posed clectric street railway.  The building will
be solid brick, 125x 55 feet.

Property on the north side of the inlet opposite
the city of. Vancouver, .B. C., to the extent of
1.279 acres has been purch1<ed from Capt. Pov.cr.
of Moodyville, by a syndicate of local capitalists,
who will proceed at once to lay out a town site
to be known as North Vancouver, Among the
improvements to be carried out will be the con-
struction of an electric railway to connect with
the city lines.

HAVE YOU SEEN OUR NEW

Terra Cotta Tile

For Towers, Gablss and Mansards ?

METALLIC ROORING CO. OF CANADA, Ltd.

Rear 84 to go Yonge Street,
-~ TORONTO,

Telephone 1457,
MANUPACTUXERS OF

Eastlake Metallic Shingles

— AND m—

SHEEY STEEL BRICK SIDING PLATES.

P ATENTS

Obtained in Canada, United States, Great Britain and all Porelgn - Countrles.
TRADE MARKS, DESICNS AND COPYRIGHTS RECISTERED.

Exanunations and Reports as to vality,  Searches made.  Infringements investigated,  Assign
ments and Agreements drawn,  Advice on Patent Laws, cte.

FETHERSTONHAUGH & CO.,

CANADIAN BANK OF COMMERCE BLDG. Solicitors of Patents and Experts
{Sccond Floor). in Patent Causes.

F. E. Dixon & Co.

MANUFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELECTRIC LIGHT AND DYNAMO BELTINC.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :— -

One 36 inch belt 98 feet long,
One 36 inch belt 100 feet long.
One 36 inch belt 123 feet long.
One 38 inch belt 100 feet long.
One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.
All of the above belts-are DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

We are prepared to furnish belts of any size, two or three ply,
up to 48 inches wide. Every belt fully guaranteed.

SEND FOR DISCOUNTS.

Dixon’s Belting Hand-Book mailed frec on application.

SUBSCRIBED CAPITAL, - $100,100,
AMOUNT ON DEPOSIT WITH THE (zOVERNMENT OF CANADA, $54.724.

THE MMW& N%Emﬂ CO:C; Prcs
U gy,

JoHn L .Braikte Eso.Vice Pres.

= G.C.R_oaa. Chief Engineer. A FRASER, Secy. Treas.
Heap Orrice. 2ToroNTO S7.

: TORONTO.
Prevention of Accident our chief aim. Economy of fuel secured.
NOTFE—The oflices of the Company have been removed from above addres« to the Canada Life Building.
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FIRSTBROOK BROS.
King St., East, - TORONTO.

MANUFACTUKKRS OF

Toppins, | /\
Side-Blocks,

— AN )

Cross-Arms
WRITE FO/(‘. PRICZS.
The Canadian Office
& School Furniture Qo.

(LTD.)

MANUFPACTURRRS OF . )
Ofﬁce, § SChOO], S v.u.‘c“ bR\O
Wil R AN8 L\awny' CcOo
. WINNIPEG

ey

MONTREAL & TORONTO

WE MAKE SPECIAL BELTING
__FOR DYNAMOS

s -y

~ Church and Lodge

FURNITURE

Preston, - Ontario.

L

Dodge Wood Split Pulley Co.

MANUFACTURERS OF

SPLIT AND SOLID PULLEYS

OF EVERY DESCRIFPTION.

Our Iron Centre with Maple Rim Pulleys are made specially for
high speeds, combining Greatest Strength and Best Belt Surface, with
lightness in weight and perfect running. :

Send for Catalogue and Discounts. : :

Dodge Wood Split Pulley Co.

Telephone 2080. " TORONTO. City Office: 83 King St. West,



