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ON LIGHT AND OTHEL HIGH FREQUENCY PHENOMENA,
By NikorA Testa.
{ Conlinuad. )

In the branch 3b a similar disposition as in b is illustrated,
with the difference that the currents discharging through the gap
d d are used to induce currents in the secondary S of a trans.

f ormer . In such case the secondary should be provided with
an adjustable condenser for the purpose of tuning 1t to the
primary.

Fig 2b illustrates a plan of alternate current high fiequency
conveision, which is me- frequently used, and which is found
to be most convenient.  This plan has been dwelt upon in detail
on previous occasions, and need not be described here.

Sowe of these results were obtained by the use of a high fre-
quency alternator. A description of such machine will be found
in my original paper before the American Institute of Electrical

No. 12
of eight or ten inches, awrrent of furious sparks breaks forth
from the end of the secondary wire, which passes through the
rubber column. The spark ceases when the medal in my hand
touches the wire. My amm is now traversed by a powerful
electric curtent, vibrating at thout the rate of one nulhon times
asecond. All around me the electrostatic force makes wtself
felt, and the air molecules and particles of dust fiymg about are
acted upon and hammenng violently agamst my bedy. So
great is this agitation of the particles, that when the lights
are turned out you may see streams of feeble Light appear on
some parts of my body.  When such a streamer breaks out on
any part of the body it praduces a sensauon hike the pricking o
ancedle. Were the potentinls sufficiently agh and the frequency
of the vibration rather fos, ¢ ther low, the sk would prabably
be ruptured under the tremendous strain, and the blood would
rush out with great force in the form of fine spray or jet so thin

v/ 8 ¢ S
VA 'z
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Engincers, and in periodicals of that period, notably in the
Electrical Fngineer of March 18, 1891,
I will now proceed with the experiments.

ON FHENOMENA PRODUCED BY ELECTROSTATIC FORCH

The first class of eflects I intend to show you are cffects pro-
duced by electrostatic force. It is the force which governs the
motion of the atoms which causes them to collide and develop
the life-sustaining energy of heat :ind light, and which causes
them to agpregate in an ivfinite varicty of ways, according to
Nature’s fanciful designs, and to form all these wondrous struc-
tures we perceive around us ; it is, in fact, if our present views
be truc, the most important force for us to consider in Nature.
As the term electrostatic might imply a steady electric condition,
it should be remarked that in these experiments the force is not
constant, but varies at a rate which may be considered moder-
ate, about one million times a second, or thereabouts. This en-
ables me * > praduce many effects which are not producible with
an unvarving force.

When two conducting bodies are insulated and electnfied, we
say that an clectrostatic force is acting between them. This
force manifests itself in attractions, repulsions and stresses in
the bodies and space or medium without. So great may be
the strain exerted in the air, or whatever separates the two
conducting bodies, that it may break down, and we observe
sq.;u'ks or bundles of light or streamers, as they are called.
These streamers form abundantly when the fcrce through the
air is rapidly varying. 1 willillustrate this action of electrostatic
force in a novel expenment in which 1 will employ the induction
coil before referred to.  The coil is contained in a trough filled
with oil, and placed under the table. The two ends of the
secondary wire pass through the two thick columns of hard rub-
ber, which protrude to some height above the table. 1t is neces-
sary to insulate the cnds or terminals of the secondary heavily
with hard rubber, because even dry wood is by far too poor an
insulator for these currents of enormous potential differences.
On one of the terminals of the coil I have placed alarge sphere
of sheet brass, which is connected to a larger insulated brass
plate, in arder to enable me to perform the cxperiments under
conditions which, as you will see, are more suitable for thic ex-
periment. I now set the coil 10 work and approach the free
terminal with a metallic object held in my h:mcf, this simply to
avoid bumns. As I approach the metallic object to a distance

Fg /6
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asto be invisible, just as ol will when placed on the positive
terminal of a Holtz machine. This breaking through of the skin
though ‘t may scem impossible at first, would perhaps occur by
rcason of the tissues under the skin beiny incomparably better
conducting. This, at least, appear. plausible, judging from
some observations.

I can make these str...ms of light visible to all, by touching
with the metallic object une of the terminals as before, and ap-
proaching my free buand to the brass sphere, wh.ch is connected
to the second termina® of the coil.  As the hand is approached
the air between it and the sphere, or in the immediate neighbor-
hood, is more violently agitated and you sce streams of light
now break forth from my finger tips and from the whole hand
(Fig. 5). Were I to approach the hand closer, powerful sparks
would junp fiom the brass sphere to my hand, which might be
injurious. The streamers oficr no particular inconvenience, ex-
cept that in the ends of the finger tips a burning sensation is
felt. They shoulds not be confounded with those preduced by
an influcnce machine, because in muany respects they behave dif
ferently. I bave attached the brass spherc and plate to one of
the terminals in order to prevent the formation of visible stream-
ers on that terminal, Rlso in order to prevent sparks from jump-
ing at a considerable distance. Besudes the attachment 1s favor-
able for the working of the coil.

The streams of light which you have observed issuing from
my hand are duc to 2 potential of about 200,000 volts, alternat-
ing in irregular inten als, something like a milhon times a second.
A vibration of the same amphtude, but four imes s fast, to
maintain which over 3,000,000 volts would be required, would
be more than sufficient to envelop my body in a complete sheet
of flame. But this flame would rot burn me up , quite centrar-
ily, the probability is that 1 would not be injured in the least.
Yet a hundredth part of that energy, otherwise durected, would
be amply su sizient to kill a person.

The amount cf energy which may thus be passed into the
body of a person depends on the frequency and potential of the
currents, and by maY;ing both of these very great, a vast amount
of encrgy may be passed into the body without causing any dis-
comfort, except, perhaps, in the arm, which *s traversed by a
true conduction current. The reason why no pain in the body
is £ ', and no injurious eficct noted, 1s that everywhere, if a cur-

got be imagined to flow through the boiy, the direction of its
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flow will be at nght angles to the surface, hence the body of the
experimentes offers an cnormous section to the current, and the
density 1s very small, with the exception of the ann, perhaps,
where the density may be considerable.  But if only a small
fraction of that energy would be applied in such a way that a
current would traverse the bod{' in the same manner as a low
frequency current, a shock would be received which might be
fatal. A direct or low fiequency alternating cunient is fatal, [
think, prinaipally because its distribution through the body is
not untform, as 1t must divide itself in minute streamlets of great
density, whereby some organs are vitally injured. That such a
process occurs | have not the least doubt, though no'evidence
muht apparently exist or be found upon examination. The surest
way toinjure and destroy life is a continuous current, but the
most piunful is an alternating current of very low frequency.
The expression of these views winch are the result of long-con-
unued experiment :and observation, both with steady and vary-
ng currents, 1s elicited by the intesest which is at present taken
m this subject, and by the manifestly crroncous ideas which are
diuly propounded in Journals on this subject.

I may illustrate an effect of an electrostatic force by another
striking experiment, but before | must call your ttention to one
or two facts. [ have said before, that when the medium between
two oppositely clectrified bodies is strained beyond a certain
limit it gives way and, stated in popular language, the opposite
electric charges unite and ncutralize cach other. This break-
ing down of the medium occurs principally when the force act-
ing bLetween the bodies is steady, or varies at a moderate
rate.  Were the variation sufficiently rapid such a destructive
break would not occur, no matter how great the force, for all
the enerygy would be spent in radiation, convection and mechan-
ical and chenucal action. Thus the spark length, or preatest
distaace through which a spark will jump between the electnfied
bodies, is the smaller the greater the variation or time rate of
change.  But this rule may be taken to be true only in a jen-
cral way, when comparing rates which are widely different.

I will show you by an experiment the difference in the effect
produced by a rapidly varying and a steady or moderately vary-
g force. 1 have here two large - ircular brass plates p p (Fig.
6a and 6b), supportcd on movable insulating stands on the
table, connected to the ends of the secondary of a similar coil as
the onc used before. 1 plice the plates 10 or 12 inches apart,
and set the coil to work.  You sce th~ whole space between the

lates, neatly two cubic feet, filled with uniform hght Fig. 6a.
This light 1s due to the streamers you have seen in the first ex-
penment, which are now much more mtense. I have already
pointed out the mmportance of these streamers in commercial
apparatus and their still greater importance in some purely
scientific investigations.  Often they are too weak to be visible,
but they always exist, consuming cncrgy and modifying the
action of the apparatus.  \When intense, as they are at present,
they produce ozone in great quantity, and also as Prof. Crooks has
pownt~d aut, nitrous acid.  So quick 1s the chemical action that
if a coil such as this one1s worked for a very long timne, it will
make the aunosphere of 2 small room unbearable, for the eyes
and throat are attacked. But when moderately produced the
streamers tefresh the atmosphere wonderfully, Yike a thundet-
storm, and exercise unquestionably a beneficial eflect.

In this experiment the force acting between the plates changes
in intensity and direction at a very rapid rate. I will now make
the rate of change per unit tune much smaller.  This 1 effect by
rendening the discharges through the primary of the induction
coil less frequent, and also by diminishing the rapidity of the
vibration in the secondary. The former result is conveniently
secured by lowering the E. M. F. over the air gap in the primary
circuit, the latter, by approaching the two brass plates to a dis-
tance of about three or four inches. \When the coil is set to
work you see no sticamers or light between the plates, yet the
metdiuin between themn is under a tremendous strain. 1 still
further aupment the stramn by raising the E. M. F. in the
rrimary circuit, and soon you s.. the air give way and the
hall is illuminated by a shower of brilliant and noisy sparks,
Fig. 6b. These sparks could be produced also with unvarying
force ; they have been for many years a familiar phenomenon,
thoupxh they were usually obtained from entirely different ap-
paratus.  In describing chsc two plienomena, so radically dif-
ferent in appearance, § have :td\'isc(ﬁy spoken of a “force ™ actin
between the plates. It would be in accordance with accept
vieus ta say that there was an “altemating E. M. F.® actiag
between the plates.  This tenn 1s quite proper and applicable in
all cases where there is evidence of at least a possibility of an
essential interdependence of the electric state of tbe plates, or
clectric action in their neighborhood.  But if the plates were re-
moved to an infinite distance, or if at a finite distaunce, thereis
no probability or necessity whatever for such dependence. 1
prefer to us the term * electmstatic force,® and to say that such
4 foree s acting arcund cach plate or electrified insulated body
in_ :neril. There is an inconvenience in using this expression,
as the terin incidentally means a (teady electric condition ; but
a proper nomenclatare will eventually sertle this difficalty.

1 now return to the experiment to which 1 have already allud-
cd, and with which I desire to illustrate a striking effect produc-
ed by a rapidly varying electrostatic force. 1 attach to the end
of the wirel (Fig. 7), which is in connection with one of the
terminals of the secondary of the induction coil, an exhausted

bulb b. This bulb contains a thin carbon filament f, which is fast-
ened to a platinum wire w, sealed in the glass and leading out.
side of the bulb where it connects to the wire 1. The bulb may
bie exhiusted to any degree atamable with ordinary appacatus,
Just a moment before you have witnessed the breaking down of
the air between the charged brass plates. You know that a
plate of glass or any other insulating materia), would break
down in like manner. Had I, therefore, a metallic coating at.
tached to the outside of the bulb, or placed near the same, and
were this coating connected to the cther terminal of the coil,
you would be prepared to see the glass give way if the strain
were sufficiently increased.  Even were the coating not connect-
cd to the other terminal, but to an insulated plate, still, if you
have followed recent developments, you would naturally expect
a rupture of the glass.

But it will certainly surptise you to note that under the 1ction
of the varying clectrostatic force the glass gives way when all
other bodies are removed from the bulb. In fact, all the sur-
rourding bodies we perceive might be removed to an infinite
distance without affecting the result in the slightest.  \When the
coil is sct to work the glass is invariably broken through at the
seal, or other narrow channel, and the vacuam is quickly impair-
ed. Such a damaging break would not ccrur with a steady
force, even if the same were many times greater.  The break is
dué to the agitation of the molecules of the gas within the bulb,
and outside of the same. This agitation, which is generally
most violent in the narrow puinted channel near the seal causes
a heating and rupture of the glass. This rupture, would, how-
ever, nol occur, not even with a varying force, if the' medium
filling the inside of the bulb and that surrounding it were per-
fectly homogencous. The break occurs much quicker if the top
of the bulbis drawn out into a fine fibre. In bhulbs used wit
these coils such narrow, pointed channels must therefore be
avoided,

When a conducting body is immersed in air, or similar insu-
lating medium, consisting of, or containing, small freely movable
particles capable of being electrified, and when the electrifica-
tion of the body is made to undergo a very rapid change—which
is equivalent to saying that the clectrostatic force acting around
the body is varywmy in intensity—the small particles are autract-
ed and repelled, and their violent impacts against the body may
cause a mechanical motion of the latter. Phenomena of this
kind are noteworthy, inasmuch as they have not been observed
before with np(imrams such as has been commonly inuse. 1f a
very light conducting sphere be suspended on an exceedingly
fine wire, and charged (o a steady potential, however high the
sphere will remain at est.  Even if the potential would be rap-
idly varying, provided that the & particles of matter, mole-
cules or atoms, are evenly distribu:.u, no motion of the sphere
should result. But if one side of the conducting sphere is cov-
cred with a thick insulating layer, the impacts of the particles
will caude the sphere to move about, generally in irregular
curves, Fig. 8a. In hke manner, as I have shown on a previous
occasion, a fan of metal sheet, Fig. 8b, covered partially with
insulating material as indic:ucé, and placed upon the terminal
of the catl s0 as to turn feeely in it is spun around.

All these phenomena you have witnessed, and others, which
will be shown later, are due to the presence of a medium hke
dir, and would not occur in a continuous medium. The action
of the air may be illustrated still better by the following experi-
ment : [ take a glass tube t, Fig. 9, of about an inch in diam.
eter, which has a platinum wire w sealed in the lower end, and
to which is attached a thin lamp filament f. I connect the wire
with the terminal of the coil and set the coil to work. The plati-
num wire 1s now clectrified positively and negatively in rapid
succession, and the wire and air inside of the tube are rapidly
heated by the impacts of the particles, which may be so violent
as to render the filament incandescent.  But if I pour oil in the
tube, just as soon as the wire is covered with the oil, all action
apparently ceases and there is no marked evidence of heating.
The reason of thisis that the oil is a practically continuous
meditm. The displacements in such a continuous medium are,
with these frequencies, to all appearance incomparably smaller,
than in air, hence the work performed in such a medium is in-
siymificant. But oil would ?th very difierently with fre-
quencies manf times as gieat, for even though the displace-
ments be small, if the frequency were much greater, consider-
able work might be performed in the oil.

The electrestatic attractions and repulsions between bodies of
measurable dimensions are, of all the manifestations of this force,
the first so-called electrical phenomena noted.  But though they
have been known to us for many centuries, the precise nature of
the mecharn.sm concemned in these actions is still unknown to
us, and has not been cven quite satisfactorily explained. What
kind of mechanism must thatbe? We cannot help wondering
when we observe two magnets attracting and repelhng each
other with a force of hundreds of pounds with apparently noth-
ing betwzen them.  We have in our commercial dynamos mag-
nets capable of sustaining in mid-mr tons of weight.  But what
are even these forces acting between magnets when compared
with the tremendous attractions and repulsions produced by
electrostatic force, to which there is apparently no limit as to in-
tensity. In lightning discharges bodices are often charged to so
high a potential that they are thrown away with inconceivable
force and tom asunder or shattered into fragments. Still even
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such cffects cannot compare with the atractions and repulsions
which exists between charged molecules ar atows, and whichare
sufficient to project them with speeds of many kilometres a
sccond, so that under their violent nnpact bodies are rendered
highly incandescent and are voiabhzed. 1t 1s of special mterest
for the thinker who inquires into the nature of these forees to
note, that whereas the actions between wdividual molecules or
atoms occur sceanngly under any condition, the attractions and
repulsions of bodics of measurable dimensions imply a meduin
possessing insulating properties.  So, if aur, eithier by being rare-
fied or heated, is rendered o more or less conducting, these ac-
tions hetween two clectrified baches practically cease, while the
actions between the individual atoms continue to manifest them-
sclves.

An experiment may serve as an illustration and as a means of
bringing out other features of interest.  Some tune aeo I showed
that a lamp filament or wire mounted 1 a bulb and connected
to onc of the terminals of a high tension secondaty coil s set
spinning, the top of the filament genceully describing a aircle.
Tlns vibration was very energetic when the air in the bulb was
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SINGLE WIRE CONVERSION AND DISTRIRUTION, WITH SIMPLE
MEANS FOR REGULATING THE E$FECTS,

at ordinary pressure, and became less cunergetic when the air i
bulb was strongly compressed. It ceased altogether when the
air was exhausted, 50 as to become comparatively good conduct-
ing. [found at that time that no vibration tonk pliace when the
bulb was very highly exhausted. But 1 conjectured that the
vibration which 1 ascribed to the electrostatic action between
the walls of the bulb and the filament should take place also n
a highly exhausted bulb. To test this under conditions which
were more favorable, a bulb like the one in Fig. 10 was con-
structed. It comprised a globe b, in the neck of which was
sealed a platinum wire w carrying a thin lamp filament £, 1n
the lower part of the globe a tube t was sealed so as to surround
the fikunent.  The exhaustion was carried as far as it was prac.
ticable with the apparatus employed.

‘This bulb verified my expectation, for the filament was set
spinning when the current was turned on, and became incan.
descent. It also showed another interesting feature, bearing
upon the preceding remarks, namely, when the filament had
been kept incandescent some time, the narrow tube and the
space inside were brought to an elevated temperature, and as the
gas in the tube then became conducting the electrostatic attrac-
tion between the glass and the filament became very weak or
cecased, and the filament came to rest.  When it came to rest it
would glow far more intensely. This was probably due to its
assuming the position in the centre of the tube where the mole-
cular bombardinent was most intense, and ilso partly to the fact
that the individual impacts were more violent and that no part
of the suppued energy was converted to mechamcal move-
ment.  Since, in accordance with accepted views, m this experi-
ment the incandescence must be attnbuted to the impacts of
the particles, molecules ar atoms 1n the heated space, these
patticles must, therefore, in order to expliin such action, be as-
sumed to behave as indepeadent carriers of eleciric charges
immersed in an insulating medium : vet there is no attractive
force between the glass tube and the filament because the space
in the tube is, as a whole, conducting.

It is of some interest to observe in this connection that whereas
the attraction detween two electrified bodies may cease owing to
the impairing of the insulating power of the medium in which
they are immersed, the repulsion between the bodies may still
be vbserved. This may be explained tn a plausible way. When
the bodies are placed at some distance in a poorly conducting
medium, such as slightly warmed or rarefied air, and are sudden
ly electrified, opposite electric charges being imparted to them,
these charges equalize more or less by leakage through the air.
But if the bodies arc similarly electrified, there is less opportuni-
ty afforded for such dissipation, hence the repulsion obscrved in
such case is greater than the attraction. Repulsive actions in a
gaseous medium, are, however, as Pref Crookes has shown, en
hanced by molecular bombardment.

ON CURRENT OR DYNAMIC ELECTRICITY PHENOMENA,

So far, 1 have considered principally effects produced by a
varying electrostatic force in an insulting medium, such as air.
\Vhen such a force is acting upon a conducting boy of measur
able dimensions, it causes within the same, or on its surface,
displacements of the electricity aad gives rise to electnic currents,
and thesc produce another kind of phenomena, some which |
shall presently endeavor to illustrate.  In prescnting this second
class of electric effects, 1 will avail myself principally of such as
are producible without any return circuit, hoping to interest you
the more by presenting these phenomena in a more or less novel
aspect.

t has been for a long time customary, owing to the limited
experience with vibratory currents, to consider an electric cur-

rent as something airculiting in a closed conducting path. It
was astotmshing at first to realize that a current may tlow through
the conducting path even sfthe latter be mterrupted, and 1t was
stsll wore surpnsing to learn that sometimes 1t may be even
caster to make a current flow under such conditions than
theough a closed path,  But that old adea s gradually sappear-
g, even amonyg practical men, and will suon brentirely forgotten.

111 connect an msulated metal plate P. Fig. 11, to one of the
termunals I of the induction col by means of a wire, though
tlus plate be very well sulated, a current passes through the
wire when the coil 1s set to work.  IFirst [ wish to give you ewi-
dence that there s a current passmyg through the connecting
wire.  An obvious way of demonstrating this s to inscrt between
the terminals of the coil and the insulated plate avery thin plat.
num or German silver wire w and bung the latter to meandes.
cence of fasion by the current.  Ihis requires a rather large
plate or else current impulses of very agh potential and Hequen-
cy. Another wayis to take acoil C. Fig. 11, contamng many
turos of thin msulated wire, and to msert the same m the path
of the current to the plate.  When [ connedt one of the ends of
the coil to the wire leading to another msulated plate P, and its
other end to the terminal T of the mduction col, and set the
latter to work, a current passes through the mserted <ol € and
the existence of the curient may be made mamfest m varnous
ways. Forinstance, | insert an wron core 1 within the cosl.  “The
current bemng one of very lugh frequency, if it be of some strength
will soon bring the tron core to a nonceably gher temperature,
as the hysteresis and current losses are great with such hagh fre-
quencies.  One might take a core of some size, Lnnnated or
not, it would matter httle. but or-hinary won wire 1-16 ot 1.8 of
an tnch thick s suilable for the purpose. While the induction coil
is working, a current traverses thenserted cold, and only a fow
moments are sufficient to bring the 1ron wire 1 to an elevated
temperature sufficient to soften the sealing-wax s, and cause a
paper washer p, fastened by 1t to the ron wire to fall off  But
with the apparatus such as | have here, other, much more m-
teresting, demonstrations of this kind can be made. [ havea
secondary S, Figr. 12, of coarse ware, wound upon a col similar
tothe first. In the preceding experunent the cuirent through
athe coil C. Fie. 11, was very smutll, but there bewng many turns
strong heating cffect was, nevertheless, produced in the iron wire.
Had [ passed that current through a conductor i order to show
the heaung of the latter, the current nught have been tos small
to produce the effect desired.  But with this coil provided with
a secondary winding I can now transform the feeble current of
high tension which passes through the primary P into a strong
secondary current of low tension, and this current will quite
certiunly do what 1 expect.  Inasmall glass tube (1, Fig. 12 1
have nclosed a coil platinum wire, w, this merely m order to
protect the wire.  On cach end of the glass tube is sealed a ter
minal of stout wire to which one of the ends of the platmum ware,
w, 15 connected. 1 join the terminals of the secondary coil to
these termmnals and insert the pnimarv p, between the insulated
plate Ps and the termnals Ty of the induction coil its before
The latter being set to work, wstantly the platinum wire w s
rendered incandescent, and can be fused even if 1t be very thick.

Instead of the ‘{I:uinum wire | now take an ordinary 30-volt
16-c. p. lamp. When [ set the induction coil in operation the
lamp filament ts brought to high incandescence. It s, however,
not necessary to use the msulated plate, for the lamp, J, kg,
13) is rendered incandescent even f the plate Pi be disconnect-
ed. The sccondary may also be connected to the pnimary as

OPERATING A MOTOR u¥ DISRUFTIVE DISCHARGES,

indicated by the dotted line in Fig, 13. to do away more or less
with the electrostatic induction or to modifiy the action othes-
wise.

1 may here call atiention to a number of interesting obsena-
tions with the lamp. Frist, I discunnect one of the tertmmals
of the lamp from the sccondary & When the induction cond
plavs, a glo- is noted which fills the whole bulb.  This glowas
duc to clectrostatic induction. It increases when the bulb s
piasped with the hand, and the capaaty of the eaperanenter's
body thus addued to the secondary wrcunt.  ‘The secondary, in
cffect, is equivalent to a metallic coating, which would be placed
near the primary.  If the secondary, orats equavalent, the coat-
ing, were placed symmetnically to the pnmary, the clectrostatic
induction would be nil under ordinary conditions, that 15, when
a primary return circut is used, as both halves would neutralize
each other. The secondary s, in fuct, placed symmetrically to
the primary, but the action of both halies of the latter, when
only one of its ends 1s connected to the induction coil, 1s not ex-
actly equal, hence clectrostatic induction takes place, and hence
the glow in the bulb. 1 can neacly cquahze the action of both
halves of the primaty by connecting the other free end of tne
same to the insulated plate, as in the preceding expeaments.
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When the plate is connected, the glow disappears. With a
stnaller plate it would not entirely disappear, and then it would
contribute to the brightness of the filament when the secondary
is closed, by warming the air in the bulb,

‘To demunstrate another interesting feature, | have adjusted
the couls used in a <eitain way. 1 first connect both the tenm-
nals of the lamp to the scwondary, onc end of the pnmary being
connected to the terminal T1 of the induction coil, and the other
to the insulated plate It as before.  When the current 1s turned
on, the lamp glows brightly, as shown in Fig. 14b, n which C s
a fine wne coll and S a coarse wire seccondary wound upon it.
I e insalated plate P is disconncected, leaving one of the ends
a of the primary insulated, the filament becomes dark or gener-
ally dinunislies in brightness (Fig, 14a).  Connecting, again the
plate P and raising the frequency of the current, | make the
filament quite dark or bately red, Fig. 15b, Once more | will
disconnect the plate.  One will, of course, infer that when the
plate 1s disconnected, the current through the primary will be
weakened, that therefore the E. M. F. will fall in the secondary
S, and that the brightness of the lamp will diminish. This
might be the case, and the result can be secured by an easy ad-
justment of the coils ; also by varying the frequency and potential
of the currents.  But it is perhaps of greater interest to note that
the latnp increases in brigitness when the plate is disconnected
(Fig. 15a). Inthis case all the energy the primary recenes is
now sunk into it, like the charge of a battery into an ocean cable,
but most of that encrgy is recovered through the secondary and
used to light the lamp.  The current traversing the primary 1s
strongest at the end b, which is connected to the terminal T of
the induction coil, and diminishes in strength towards the remote
end a. But the dynamic inductive eflect exerted upon the
secondary S is now greater than before when the suspended

late was connected to the primary, These results might have

een produced by a number of causes.  For instance, the plate
¥1 betng conncected, the reaction from the coil C may be such as to
diminish the potential at the terminal Ts of the induction coil,
and therefore weaken the curren through the primary of the
coil C. Or the disconnecting of the plate may diminish the
capacity effect with rclation te the primary of the latter coil 10
such an extent that the current through it is diminished, though
the potential at the tenminal Tt of the induction coil may be the
same or even higher. Or the result might have been produced
by the change of phase of the primary and sccandacy currents
and consequent reaction.  But the chief detenmnining factor is the
the relation of the self-induction and capacity of coil C ang plate
P1, and the frequency of the currents.  T'he greater brightness
of the filament in Fig. 15a is in part due to the heating of the rare-
fied gas in the lamp by clectrostatic induction, which, as before
rematked, is greater when the suspended plate is disconnected.

Sull another feature of some interest | may here bring 1o your
attention. When the insulated plate is disconpected and the
sueondary of the coil opened by approaching a small object to the
secondary, but very small sparks can be drawn from it, showing
that the electrostatic induction is small in this case. But upon
the secondary being closed upon itself or through the lamp, the
filament glowiny brightly, strong sparks are obtained from the
szcondary. The electrostatic induction is now much greater, be-
cause the closed secondary detemmines a greater flow of current
through the primary, and principally through that half of it which
is connected to the induction coil.  If now the bulb be grasped
with the hand, the capacity of the secondary with reference to the
primacy 1s augmented by the experimenter’s body and the lumi-
nosity of the filament is increascd, the incandescence now being
duc partly to the flow of the current throuh the filament and part-
ly to the molecular bombardment of the rarefied gas in the bulb.

The preceding experiments will have prepared one for the
next following results of interest, obtained in the course
of these vestigations. Since I can pass a current through an
wsulated wire merely by connecting one of its ends to the source
of clectncal cnergy, since I can induce by 1t another current,
magnetize an 1ron core, and, in short, perform all operatons, as
though areturn circuit were used, clearly I can alse drive a mo-
tor by the aid of only onc wire. On aformer occasion | have
descnbed a simple form of motor, compnising a single exciting
coil, anron and disc. Fig. 161llustrates a moglﬁcd way of oper-
ating sw h an alternate current motor by currents induced in a
transforiues  connected to one lead, and several other arrange-
ments for circuits for operating a certain class of alternate mo-
tors founded on the action of cunents of differing phase. In
view of the present state of the art it is thought sutficien: to de-
scribe these arrangements in a few words only. In the diagram,
Fig. 16 11. shows a primary coill P, connected with one of its
ends to the line L leading from a high tension uznsformer ter-
minil T+ In inductive relation to this primary P is a secondary
S of coarse wire in the circuit of which 15 coil ¢.  The currents
induced in the secondary cnergize the tron core 1, which 1s pret-
crably, but not necessanly, subdivided, and set the metal disc d
w row@tion. Such a motor Mt is diagrammatically shown in
Fig. 16 11, has been called a “magnenic lag motor,” but this ex-
pression may be objected to those by who attribute the rotation of
the disc to eddy currents circulating in minute paths when the
core 115 finally subdiviied. In order to operate such a motor
effectively on the plan indicated the frequencies should not be
100 high, not more than four or five thousand, though the rota-
tion s produced even with ten thousand per second, or more.

in Fig. 16 L. amotor M,, having two encgizing circuits, A and B,
is diagrammatically indicated. The circuit A is connected to
the line L, and 1n scries with it is a prunary P, which raay have
its free end connected to an insulated plate %, such connection
bLeing indicated by the dotted lines. The other motor circuit B
1s connected to the secondary S, which is in inductive relation to
the primary p.  When the transformer terminal Ts is altgmn_tek
clectrificd, currents traverse the apen line L and aiso circuit
and primary P. ‘The currents through the latter induce second.
ary currents in the circuit S, which pass through the cnergizing
coil B of the motor. The currents through the secendary S
and those through the primary P differ in phase 9o degrecs,
or nearly so, and are capable of rotating an armature placed in
inductive relation to the circuits A and B. .

In Fig. 16 111, a similar notor My with two energizing circuits
Ar andls is illustrated. A primary P. connected with one of its
ends to the line L, has a secondary S, which is preferably wound
for a tolerably high E. M. F,, and to which the two cnergizing

IMPEDANCR PHENOMENA.

circuits of the motor are connected, one directly to the ends of
the sccondary, and the other through a condenser C, by the
action of which the currents traversing the circuit A; and B, are
made to differ in phase.

In Fig. 16 IV, still another arrangement is shown. In this
case two primaries P, and P, are connected to the linc L, one
through «u condenser C of small capacity, and the other directlv.
The primarics ave provided with secondaries S, and S7, which
are in series with the energizing circuits A; and B, and a motor
M; the condenser C again serving to produce the requisite dif
ference in the phase of the currents traversing the motor circuits.
As such phase motors with two or more circuits are now well
known in the art, they are here illustrated dingrammatically. No
difficulty whatever is found in operating a motor in the manner
indicated, or in sinular ways, and although such experiments up
to this day present only scientific interest, they may at a period
not far distant be carried out with practical objects in view.

1t is thought useful to devote here a few remaks to the sub-
ject of operating devices of all kinds by means cf only one lead-
ing wire. It is quite obvious that when high-frequency currents
are made use of, ground connections are—at least when the E.
M. F. of the currents is great—better than a return wire. Such
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F1G, 20. -PLAN FOLLOWED IN OBSERVING THE EFFECTS OF
RESONANCE,

ground connections are objectionable with steady or low fre-

uency currents, on account of destructive chemical actions of
the former, and disturbing influences exerted by both on the
neighboring circuits; but with high frequencies these actions
practically do not exist  Still, even ground connections become
superfluous when the E. M, F. is very high, for soon a condition
is reached when the current may be passed more economically
through open than through closed conductors. Remote as might
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seen an industrial applicant of such single wire transmission of
energy to one not experienced in such lines of experiment, it will
not scem so to any one who for some time has carried on in-
vestigations of such nature. Indeed | cannot see why such a
olan could not be practicable.  Nor should it be thought that
or r:\rr{ing at such a plan currents of very high frequency are
implicitly required, for just as soon as potentinls of, say, 30,000
volts are used the single wire transmission may be effected with
low frequencies, and experiments have been made by me from
which these inferences are made.

When the frequencies are very high it has been found in

cettain elementary rules 1 have also found 1t practicable to oper-
ate ardinnry series or shunt direct current metors with such dis-
ruptive discharges, and tlis can Le done weth or without a
rcturn wire,

Among the various current phenomena observed perhiaps the
most interesting are those of tmpedance presented by conduct-
ors to currents varying at a rapid rate. 1o my first paper be-
fore the Amencan Irstitute of Electneal Engimeers [ have de-
scnbed a few stnking observations of this kind.  Thus | showed
that when such currents or sudden discharges are passed through
a thick metal bar there may be pomnts at the bar only a few

# Fig. i -

ENRRGY TRANSMISSION TO ANY DISTANCE W1THOUT WIRKS.

laboratory practice quite casy to regulate the cffects in the
manner shown in diagram Fig 17.  Here two primaries P and
P are shown, each connected with one of its ends to the line L,
and with the other cnd to the condenser plates C and C,, re-
spectively. Near these are placed other condenser plates C,
and Cry, the former beiny connected to the line L, and the latter
to an insulated larger plate 2. On the primaries are wound
secondarics S and 3t of cearse wite, connected to the devices
m and d respectively. By varying the distances of the conden-
ser plates C and C,, and C» and Cuy, the currents theough the
secondaries § and St are varied in intensity. The curious
feature is the great sensitiveness, the slightest chunge in the
distance of the plates producing considerable variations in the
intensity er strength of the currents.  The sensitiveness may be
rendered extreme by making the frequency such that the prim.
ary itself without any plate attached to its free end satisfies, in
conjunction with the closed secondary, the condition of reson-
ance. In such condition an extrcmely small change in the
capacity of the free terminal produces great variations. For
instance, [ have been able to adjust the conditions so that the
mere approach of a person to the coil produces a considerable
change in the brightness of the lamps attached to the secondary.
Such obscrvations and experiments possess of course at present
chiefly scicntific interest, but they may soon become of practical
importance. .

Very high frequencies are of course not practicable with
motors on account of the necessity of employing iron cores.
But one may use sudden discharges of low frequency and thus
obtain certain advantages of high frequency currents without
rendering the iron core cntirely incapable of following the
changes and without entailing a very great expenditure of energy
in the core. 1 have found it quite practicable to operate, with
such low frequency disruptive discharges of condensers, alter-
nating current motors. A certain class of such motors which 1
advanced a few years ago, which contained closed secondary
aircuits, will rotate quite vigorously when the discharges are
directed through the exciting coils. One reason that such a
motor operates so well with these discharges is that the differ-
cnce of phase between the primary and secondary currents is go
degrees, which is generally not the case with harmonically rising
and falling currents of low frequency. It might not be without
interest to show an experiment with a a simple motor of this
kind, inasmuch as it is commonly thought that disruptive dis-
charges are unsuitable for such purposes. The motor is illus-
trated in Fig. 18. It comprises a rather large iron core i with
slots on the top into which are imbedded thick copper washers
c. ¢ Inproximity to the core is a treely movable metal disc D,
The cere is provided with a primary exciting coil C, the ends a
and b of which are connccte&) to the terminals of the secondary
S of an ordinary transformer, the primary P of the latter being
connected to an alternating d:slrigution circuit or generator G
of low or moderate frequency. The terminals of the secondacy

Figlh
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S are attached te a condenser C which discharges through an
open air grap d d, which may be placed in series or shunt to the
coil C. When the conditions are properly chosen the disc D
rotates with considerable effort, and the iron core i does not get
very perceptibly hot.  With currents from a high frequency al-
ternator, on the contrary, the core gets rapidly hot and the disc
rotates with a much smallereffort.  To perform the experiment
properly it should be first ascertained that the disc D is not set
in rotation when the dischaige is not occuring at dd. It is
preferable to usea largeiton core and a condenser of large
capacity so as to bring the superimposed quicker oscillationto a
very low pitch orto do away with it entirely. By observing

inches apart which have a sufficient potential difference between
them to maintain at bright incandescence an ordiniuy  filament
lamp. I havealso described the cunous hehavior of rarefied
ras surrounding a conductor to such sudden rushes of current.
‘These phenomena have been since more carefully studied, and
one or two novel experiments of this kind are deemed of suffi-
cient interest to be described here,

With teference to Fig. 191 B and B, arc very stout copper
bars, connected at their lower ends to plates C and Ct, 1espec-
tively, of a condenser, the opposite plates of the latier bewny
conncected to the terminals of the secondary S of a ligh-tension
transformet, the primay P of which 1s supplied with alternating
currents from an ardinary low-freqeuency dynamo G, or distribu.
tion circuit. The condenser discharges through an adjustable
gapd das ysual. By establishing a rapid vibration it was found
quite easy to perform the following curions experiment: The

CURIOUS INCANDESCENCE OF HLLUSTRATING LLATRRAL
A Wire, DikrusioN,

bars 8 and Bt were joned at the top by a low-voltage lamp i3
a little lower was placed, by means of clamp c ¢, a 50 volt lamip
12 and still lower another 100-volt lamp I, and finally at a certain
distance below the latter lamp an exhausted tube T. By care-
fully determining the positions of these devices it was_found
practicable to maintain them all at_their proper illuminating
power. Yet they were all connected in multiple arc to the two
stout copper bars and required widely different pressures.  Tlis
experiment requires, of course, some time for adjustinent, but s
quite easily perlormed.

Ia Figs. 19b and 19¢, two other experiments are illustrated
which, unlike the previous experiment, do not require very care-
ful adjustments. In Fig. 20{,), two lamps & and 1, the former
a 100-volt and the latter a go-volt, are placed in cestain posis
tions as indicated, the 10o-volt lamp being below the 50-volt
lamp. When the arc is playing atd d, and the sudden dis-
charges passed through the bars B B the so-volt lamp will, as a
rule, burn brightly, or, at least, this result is easily secured,
while the 100 volt Tamp will burn very low or remain quite dark,
Fig. 19b. Now the bars B B may be joined atthe top by a
th.ck cross bar Bz, and it is_quite casy to maintain the 100-volt
lamp at full candle power while the so-volt lamp remans dark,
Fig. 19c. These results as [ have pointed out previously,
should not be considered to be due exactly to frequency, but
rather to the time rate of change which may be great cven with
lov frequencies. A great many other results of the same kind
equally interesting, cspecially to tho.s  who are only used to
manipulate steady currents, may be obtamned, and they afford
precious clues in mvestigating the nature of electnc, currents.

In the preceding experiments 1 have already had occasion to
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show some light phenomena, and it would be now proper to The power houseis equipped with four Armington & Sims
study those in_particular, but to make this investigation more  high speed, compound condensing engines, each rated at 600
complete, 1 think it necessary to first make a few remarks on  hy. at one quarter stroke and each belted directly to two Edison

200 K.W. generators.  The total

ElantLBoe il il load as indicated at the station

Ny, R was_very steady, showing a fluc-
@ tuation of not over § per cent.
/Powin wnb AN o .O'PM\ during scveral hours.  This goes

(VORI TL (Y to prove an asscrtion which was

Qaurem bt umd bl made in the paper above referred

4o o "Lonage ‘Ab. eon. '\Vﬂ)} hfb.l.lags. to, viz., th:lt’t onfa road where a
large number of cars are oper-

M &E‘i}.h I ated, the fluctuations observed ou

the separate cars, tend to equalize
cach other and the conscquent
35 3 d variation of the total load from
minute'to minute is thercfore only
a small one. The total load wi?l
| of course be greater or less during
l certain hours of the day when
| traffic is exceptionally heavy or
||

oy
ljau’o 5L

light.

Curves of this kind are always
instructive, and they should be
taken at regular mervals in
every electric plant, especially

) where locsses may occur which
| are not casily detectable; they
/ show a full analysis of what is

- —
’
artr————

e

——
R S e wn

going on, where and how the
: the power gencrated at the cen-
# ( tral station 1s being expended.

1

Berlin, Nov. 22nd, 1893.

—

PERSONAL.
Mr. H. P. Dwight, manager of the

Great Western Telegraph Company,
s 00 a visit to the North-WVest.

1 m - -

\
|
TIIH RN 1 \ i

. e o —— o ——r oo
PR

3% 0 - o 8 A w3 1Y g3 % Sy N2 18 % 33 3 32 Mr A, E. Edkins, Prov.-Deputy of
the subject of electrical resonance, which has to be always ob-  the C A, S E., will sail from New York for England on the 6th 1nst., hav.
served 1n carrying out these experiments. ing obtained six weeks leave of absence for the purpose of spending the

{ To & Continxed. ) holiday season with relatives 1o the old land.  We wish him dox sp2ge.

= Mr. J. B. Griffith, manager of the Hamilton Street Railway, has just
POWER CURVES. returned {rom an extended visit to Califarnia, and reports bimself greatly
E. CARL BREITHAUPT. improved in health,

The accompanying power curves were presented before the Mr. J H. Killey, the well kaown engineer, of Hamilton, Ont., has been
last mecting of the Canadian Electrical Association in_connec- ~ 2ppointed consulting engineer at Loadon. Oat., 10 the Steam Bofler and
tion with a paper on Street Railways, and were intended Flaic Glass Insarance Company of that city.
especially to show the extreme varniations in the duty uired M. Arendt Angstrom lately resigned his tion of architect and con.

pea ¥ Teq y resign pos:
of a street miilway motor. The
readings were taken on acgular ; %
run of one of the cars of the Toron- 49 @

to Strect Railway Co., drawing an

open trailer on the Queen St. hine, %82 S~
The cutves show the results ob- -

taintd on the retum tnip, up Queen 424

Street, from Lansdowne ave. to noo / .

Yongc street, thence down Yonge . ]

10 King street, a distance of about e

three miles.  Thetotal ime was 19 - l ! I m

minutes 30 seconds, thus showing < . " i ’

an average speed of about nine > ru i I

miles per hour, including stops. qse| | i
The trolley is No. oo hard drawn = \ lﬁf

copper wire, fed at Spadina Ave. 420

and at the Subway by No. 0000 — ¢+ -
feceders. Theroadbed is practically  Joo .
level with the exception of two
short but sharp grades at the Sub- 52
way. The number of passengers

carried vanied from 13 to 30, aver- ¢ i 1

aging about 30,and the readings at | ’ | A

the motor terminals indicated 2 (Y .“‘ i 9 l ‘

very quick and wide vanation in | i .

the amount of power supplied to fef | ! 1 [ ‘ “ 1 A ‘* l’

the motor, twice reaching a maxi- . | i f ‘i ‘ U B i ' ‘

mum of 35 Killowaus; this was _ ~%'| ':’ \ I 8 \ ix ‘ ] : ‘ N
on stanting at Spadina Ave., when el 1 ” Cil b , ! \ : I \ ‘ '.’
there were fifty passengers on ' ° !‘ f NS B 71 i ; ' l 1

board, and again enstarungnear &, 1 .0 L E | i ! k ! t )

York strect. In both cases the read- < ' f I! 1§ f ; ] . ’ ‘ "1 |

ings were only momentary. Atthe ,.| 1Y i, il ;1 |
Subway the number of passengers LY EY N . | I ‘ )

was fifteen and the maximum read- 4, Pt ' R R T t } !

ing on the up grade was only 27 ' L N ‘i il " | l | “ : ’ i |
Killowaus. AU RIS A SR S A LI LR 2 3 3 n

The voltmeter readings did not

var, mach. The maximum can be taken at 373 volts and the  strocung enpinest to the Cleveland Ship Bailding Company, 0 accept the
m.nomam at 433 .olts, though 420 volts was twce indicated , DOStioa of general manager of the Bertram E""“ Werks Compazy.,

the total variation was therctore only 11 per cent. of the mean 10 — —

voltage, which, considering the fact &ux the feeders are over one An clectne Taitway beiween Welland and Foothill, o be wed for the |2 ”
and onc-half miles apart, must be considered very satisfactory.  carmiage of frcit and passengess, is talked of. i
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MONTREAL ELECTRIC CLUB.

Nov. 6th.  Besides uther business, the fullowing officers were
elected to fill vacancies fur the balanue of the year . vice-presi-
dent, H. W. Woodman ; treasurer, L. M. Pinolet ; commitice
of management, H. Ritchie, R. W, Herring and jas. Douglas.
Mr. R W. Herring then read his paper on “ Steamboat Light-
ing by Electricity.” Some interesting remarks by Mr. J. C
Gough on the importance to the electrical engincer of a know-
ledge of stean engineering, brought the mecting to a close,
votes of thanks being given to Mr. Herring for his paper and
to Mr. Gough for his talk.

Nov. 20th.~— After the transaction of business, Mr. J. C. Gough
read a paper on *The Philosophy, Applicittion, Construction
and Improvement of the Steam Engine,” which was listened to
with much attention and led to considerable discussion. A vote
of thanks was given Mr. Gough for his interesting paper.

Mr. W. B. Shaw, President of the Montreal Electric Club,
whose portrait is hercwith presented, was born at Salicoats,
Ayrshire, Scotland. He came to Canada about fifteen years
ago, since which time he has resided in Montreal, having com-
pleted his school days at the High School in that city.  After
eaving school Mr. Shaw entered the employ of Mr. Binks as
book-keeper, and while thus engaged, occupied his lcisure hours
with the study of electricity. His first experience at practical
work was gained with Mr. H. T. Hibbard, after whose unfortu-
nate failure he took a position as efectrician with Mr. T. W.
Ness, which he held for three years, resigning to go as assistant
to Mr. Starr, genceral agent of the
Royal Electric Co. On the first of

the Company’s business. This 1s easy to understand when 1t 1s
remembered that every set of telephune wnstruments contains
half a mile of wire. Some of the wire seen on the covenng
machines measured only 5-1oooths of an inch in thickness. On
this floor there is also the Inspection Departent, whewe every
instiument is tested before leaving the factory.

In the basement are the Storage and Shipping Departments,
the manufactured articles being lowered from the varous floors
by a hoist. Here are quantities ot materials of almost every
descniption, for use in the manufactory and in the various
branches of the company’s business throughout the country, for
all of which this is the headquarters of supply. Scores of boxes
of magnecto beils, and miles of cable and wire are here
stored ; also vulcanized fibre, the product of the Vulcanized
Fibre Company’s factory at Wilmington, Dcl., for insulation in
dry places, and sheets of hard rubber to be similarly employed
in damp positions. Enquiry as to the life of iron wire brought
the reply that in cities where it is subjected to an atmosphere
impregnated with gases of various kinds, its duration 1s only
about three years, and in sea-side towns, such as Hahfax, the
influence of the salt-air is such as to destroy iron wire in about
six months. For this reason, it has been found more profitable
in such a location to use phosphor bronze wire, the greater first
cost being more than repaid by its enduring quality.

The rear building contains a department in which are manu-
factured all the batteries used in the Bell instruments through-
out Canada. There is one thing connected with these battenies
which it is a matter of regret to learn has not been procurable in
Canada thus far, namely, the por-
ous carthenware cups, of which

May last, in company with his
brother, Mr. John Shaw, and Mr.
Walter F. Taylor, the Montreal
Electric Company was organized,
and he entered into business an his
o account.

THE BELL TELEPHONE COM-
PANY'SFACTORY, MONTREAL.
A REPRESENTATIVE of the ELEC-
TRICAL NEWS was recently afford-
ed the opportunity of making an
tnspection of the langze manufactory
of the Bell Telephone Tompany
on Aqueduct Street, Montreal, in
which is manufactured most cf the
apparatus and supplies requited in
the Company’s business, and offered
to purchasers through ts Sales De-
pantmeat. The factory comprises
two buildings, each 150x 50 feet
in size, and being connected onlv
by an iron passageway. The front
building is three_stories in height
and the rear building twe stones.
The buildings have a frontage of
150 feet on Aqueduct street. They
are constructed of brick on a foun-
dation of masonry, and are de-
siqned in such a way as to offer but
little inflammable material as food
for fire. In addition every precau-

10,000 per year are imported from
the Northwestern States. The
manufacture of these cups is being
experimented upon, and it is hoped
that shortly their successful pro-
duction will be achieved. This
building contains also a lumber
store-room and dry kiln, and a
wood-working shop where all the
cabinet work connected with the
instruments, switchboards, etc.. is
made, as well as the cable boxes
and cross arms. Of the lauter
there will be turned out 30000
this ycar. Thereis also a nickel-
plating department, buffing room,
briss foundry, and cngine mom.
The latter contains a 125 h. p.
Corliss engine, manufactured by
Laune Bios., operated by two 100
h. p. tubular_boilers located n a
detached building near by. The
engincer in charge gives it the
best of attention.

The factory throughout is sys-
tematically arranged with a view
to economy and efficiency of oper-
ation. Cleanliness and order are
everywhere apparent.  The num-
ber of regular employees is about
200. The Company find that
their manufacturing capacity must
shontly be increased, and contem-

tion has been exercised for their
protection stould a fire occur. A
firc pump, situated in the boiler
room, is connected with a 23,000
gallon tank as well as with a hydrant on a pipe connected with
the city mains, so that if by chance the pressure from the city
mains should fai, the tank would afiord the requisite pressure.
The fire pump has a capacity of 500 gallons per minute, for
which a pressure of 4o pounds psr squarc inch is maintained on
the boilers at night.

The first floor of the front building is occupicd by the offices
of the Supennteadent, Mr. C. W. Browa, clerks and draaghts-
men, machine shop and 100l manufactory. The machine tools
are of the lighter order, and are mostly employed on brass-work.
Several of the machines here seen have no counterpart in
Canada, as for example one which is fitted with 24 diills and
can bores 24 holes at one operation.

On the next floor is the assembling room, where the parts
composing the various kinds of apparatus are pat in their proper
positions. Here is being put together the new switchboard for
the Toronto Exchange which it is expected will be completed
early in the new year. Any attempt at a description of this
board is deferred until a later date, but it may be stated that
without having examined the nature of its construction 1t would
be difficult if not impossible 10 conceve of the infinitude of its
parts and the immense amount of skili, care and labor invelved
i it. The manufacture of iins board has been proceeded with
deliberately with the object of embodying in st the very latest
improvements, and this determination has nccessitated a
number of changes since the underntaking began.

From the wire covering department is tummed out about 1000
1bs. of covered wire per month, most which of is consumed inthe

W. B SHAW,
President Mootreal Electric Club.

plate increasing the height of their
factory in order to provide the
addit.ional 1oom required.

Mr. Brown, who exercises such
efficient oversight of this department of the business, has grown
up from a boy with the Company’s busmess, baving been em-
ployed in the factory in Boston, where the experimental work
was done on the first Bell telephones.

The annual repont of thg Electric Laght Department of the City of New
Weatminster, B. C., showsthat at the beginning of the year thaie was a
deficit of $3.000, but during the last three months, the depantment aot
only made their charges, but carned a small margin of profit.  The exten-
sion of the sysiem, however, has necessitated considerable expenditure, and
this with the deficst on hand at the commencement of the yrar, leaves the
department at the close of the year with an overdrawn account of §32.000.
Additional expenditure will be necessary for the fanther extension of the
wotks to meet the demands for incandescent Light.  For this prarpase these
four plans are proposed :—1. To temore the present office, purchase an
=dditional eagine and another 2,500 light dynamo and, pethaps, a halfarc
machinc at an estimated cost of §3.000. = To buy a porten of the ot on
the north side, extead the present building in that direction and increase
the lighting capacity 10 3.650 at 2 cost of from $15.000 10 $20,000. 3. To
parchase the lot o the south side and erect a bailding 33 fect wadecand a
crease the capacity o 5.000 at A cost of {rom $20.000 10 $23.000. 4. To
porchase the Jot on the socth and erewt thetcon a 00 fi. tmuding and -
crease the capacity o 22,0001 an csuimated cost of $35.000 10 $30,000.  1f
proper 2dditions are made to the plant 1t s esuumated that the acome
can be increased by $1.000 per moath.  Mr, P. Bowler s the Lty
electrican,
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WE wish to state to readers of the NEWS that our columns
are open for questions of general interest on Licctnical and Engi-
neering topics, and would request all our readers to make use of
them for this object, when we will do our best te fumish
suitable replics.

THE life of the English patent on the Edison incandescent
lamp expired on the 10th of November. The Canadian patent
will expire on the 19th of November next year, at which time it
is believed the term of the American patent will likewise end, bt
on this point there seems 10 exist some uncertainty.

Water isin the wrong place when it gets inside the steam
cylinder. 1f boiler primes, water will be sure to come along
with the steam, but it may be separated by having steam pipe
carried past the cylinder, and a branch at right angles 10 convey
the steam. The steam will tum the corner, and the water pass
straight on.

SomE Toronto friends we hear are thinking of getting together
for social and educational purposes an Electric Club, similar to
that in vogue in Montreal. We understand that the Montreal
Club have at onc of their late meetings adopted a new set of
by-laws and constitution, which we presume will be forwarded
10 any inquirer by any of the Club's officers.

WiTHIN the past fortnight a successful test has been made on
the Erie canal of the adaptability of the trolley system for the
propulsion of canal boats. It is expected that the substitution
of electricity for animal power for this purpose will be the means
of reducirg by one-half the cost of propulsion. Another effect
will be to restore to a considerable extent competition between
water and mil freight transportation.

A STRANGE fact has been brought ta light by Prof. Cahant
while experimenting in arc lighting, viz,, that with constam
w2its in an arc we may obtain very different candle powers by
varying the current and pressure inversely, still keeping the
watts, however, constant.  \With 450 watts and using a current
of 8.3 amperes he procures goo ¢. p.  On mising the current to
10 amperes at 45 volts he only gets 450 c. p. A 500 watt arg,
therefore, gives more light (7 ¢, 950 c. p. with 9 amperes at 53
volisy, while with 43 volts 11 amperes, only 300 ¢. p. is produced.
This is an item which has veen discussed by various Canadian
clectrical men before this, and Prof. Cahart’s researches will in
all probability settle some of the disputed points,

-
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SOME time ago the utilization of the power of the Lachine
Rapids at Montreal was spoken of. Upon finding the numerous
difficulties which would be involved in such an undertaking,
not to speak of the fact that the water runs up hill there during
a flood at Montreal, the scheme wasdropped.  Apparenily also
is the project of the Royal Electric Co,, of Meontreal, tv bnng
power from the Chambly Rapids on the Richeliew River. The
Hurontario Canal which is to supply power for electrial pur-
poses, will probably end up in like manner. This in some
measure bears out the statements made by any intelligent
electrice]l engineers that a good economical and well made
steam engine, where coal is at a fair price, is more ta be depend-
ed on and in the long run is probably as cheap as water power.

SINCE the regrettable accident to the Rev. Mr. Botterell in
Montreal, the Montreal Street Railway Co. have been running
their cars at a decidedly slower rate in response to the clamor
of the general public. The accident was certainly one to be
regretted, but there is no reason for the clamor to have
the car service run at such a speed that it is impossible for
business men in Cote St. Antoine having but one hour for din-
ner to o home there and getit. \We venture to state that the
old horse car system produced more accidents to the week than
the electric system has done per month since its inauguration.
When the horse car system was in use, the cry was “ rapid
transit”; when rapid transit was given, the cry was “too quick,”
but it is ever thus.

A pump issaid to lift water. This phrase often leads to a
misconception of the true working of a pump.  There are pumps
which lift water, but they are not usually found in connection
with steam boilers. The ordinary plunger pump “lifts witter”
by producing a vacuum 1 the chamber of the pump, and the
pressure of the a'mosphere then forces water into this space.
The man who gets a clear idex of this operation, will know that
if the pump is not getting water, he must look out for one or
other of four defects: 1st. He will see that the packing of the
pump gland is right, so that the plunger may form the vacuum.
2nd. He will see that the valves are in place and free to open
and shut. 3rd. He will look out for any air leaks or obstructions
in suction pipe. Jth. He will make sure that there is water to
lift within lifting distance from the pump.

IT scems strange to us that with the many really good con-
stant potential arc lamps on the market, cven for 52 volt alter-
nating current, that there are not more of them ased in place of
Jncandescent lights. Taking a current of 10 amperes we only
get (on 32 volt alternating circunt) 160 . p. n all.  For the same
current expended through an arc and its accompanying rheostat

. we get about 1200 c. p. This at ¥ cent. rate would cost us 7%
g

cents per hour to burn.  On the other hand to obtain the same
candle power from incandescent lights we should require to burn
abeut eighty 16 ¢ p. lights, which would cost 6o cen's per hour.
Stations which are heavily loaded and have no room at present
for extension, would do well to advocate these lamps, as they
would be certain to give satisfaction in many places.

IN the ELECTRICAL NEWS for November there appeared a
letter from Mr. D. W. Robb, of Amherst, Nova Scotia, on the
relative ments of high versus slow spred engines for clectnicn)
purposes. The writer argued the case on behalf of the high
speed engine with ability and faimness. A rcjoinder to Mr.
Robb appears in the present issue from the pen of Mr
W. T. Brown. of Galt. The subject is an intcresting
one, and might profitably bLe further discussed, and for
this object our columns are at the disposal of readers who may
desire to give their experience or express their views.  Another
subject which 1s engagiug considernble atiention at present s
the relative advantages of horizontal and vertical compound
engines. The Toronto Electric Light Company and the Royal
Electric Company have recently installed large new cengines of
the vertical type, and express the opinion that they are the
engine of the future, while an the other hand in the new power
station of the Montreal Sireet Railway Company, hotizontal
engines are to be employed, and a well-known cngineering ex-
pert of that city in  conversation with the wniter gave it as his
opinion that the weight of advantage wason the side of the
horizontal engine. 'What do our readers think about it?

AT the annnal meeting of the Montreal Street Railway Com-
pany, it was announced that the franchises for the construction
of electric rwlways in the suburbs of $t. Cunegonde and St
Henri, had been purchased by the Board of Directors for the
sum of $30,000. This 15 an Mlustration of the means by which
a number of specalators in Montreal will aclieve wealth without
the expenditure of effurt which s usually necessary for that pur-
pose. ‘For several years past these speculators have been at
wotk with the object of securing francnises from suburban mum.
cipalities for the construction of rulways, the supply of wates,
power, etc. There never was any intention on the part of these
men to construct the works, but they fotesaw that in a very
short time these mumcipaliies would be annexed to the ey and
then they would be in . position to sell their franchises to the
city or city corporations, at handsome prices. The purchase by
the Montreal Street Railnay Company 1s the tirst of the harvest
which these speculators will sooner or later 1eap. The state-
ment was made by one of the directors of the Company, that
had the matter been brought before the Legislature, these
franchises would have been annulled. There 1s a lesson here
for the City of Toronto in dealing with the the Georgian Bay
Canal scheme. It has been clearly shown that the object of the
promotors ot thie schemic is to secure this valuable franchise and
sell it to the highest bidder. We have the word of certaun
parties that they would be willing, in the event of thus franchuse
being secured, to pay $100,000 in cash for it

THE annual meeting of the Montreal Street Railway Company
was held at the Company’s offices in Montreal, on the §th of
November. The president, in his address to the stockholders,
gave some information regarding the operation of the road,
which will doubtless be of interest to wilway managers.
The reccipts of last year show an increase of 30.02 per
cent over 1892, and 52.63 per cent over 1891. The number of
passengers carried in 1893 was 17,177,932, as compared with
11,631,386, in the previous year, and 9,837,257 in 1S91.  After
paying into the city treasury 4 per cent of the net eamings,
amounting to $28,365.96, the company netted a profit of $116,-
032.86, as against $93,680.21, in 1892, The expenses amounted
to 17 cents per car mile. and the management was subjected to
criicism on this point. It was, however, pointed out by the
president that the high mte of expensc this year was duc to
the disadvantageous conditions under which the system was

operated, owing to the changing of the system and improve-
ment of the roadbed and pavements, nccessitating the use
of both Lorses and clectricity, as well as to the fact that the com-
pany, pending the completion of their new power station, were
compelled to rent the necessary power at a piice considerably
higher than it is expected it can be produced by their own plant
now being installed. It is estimated that when the conversion
of ke road is completed and the power station in operation, the
expens.. per mile will be reduced from 17 to 12 cents.  Fault
was found by come of the sharcholders with the action of the
managent in giving to Messts. Ross and Mackenzie, without
competition, the contract for the construction work at $30,000 per
mile. It was however, pointed out by the president that the
work was given in this manner owing to the fact that the com.-
pany were obliged to have a4 certain number of miles of road
built within 60 days. It was aise pointed out that the prce at
which the work was being done compares favorably with the
cost of similar work in other cities, Cleveland and Taronto,
“ar cxample, where the cost was $33.000 per mile.  Mr. Rass,
one of the contactors, stated that he had offered 10 rehinquish
his contract at any time that the company might desire.  These
explanations appeared to be sausfactory tothose who had abyect
ed 1o this feature of the company’s management, and the old
board of directors was re-clected. The company was also author-
1zed «0 make application 10 the Legislature for amendments
to its charter and for power to increase the capital stock to
$50000000. Mr. H. A. Everett, managing director of the
road, has tendered his resignation, on the ground that his con-
nection with the street rulways of Cleveland and Toronto de-
mands all his attention. Mz, G. C. Cunmagham has been ap.
pointed as his successor.

The ition made 10 the ity Counal of Bellevdlle,
General g

in that city, s mertiag with favorable consideration,

by the Canaduan

ectric Company. for the coastroction ¢f ar electric strect mailway h '
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NOTES FOR ENGINEERS.

\What makes an engine pound?  If the question were put the
other way—what will prevent an engine from pounding? it would
to sonic be morc reasonable.  Pounding lowever, asserts itself,
and speaks out so that aman who is no engincer will know
something 1s wrong, and will be ready to ask what makes that
pounding? .

Sometimes the cause 1s in the steam cylinder.  Anything loose
about the piston or its connection to the piston rod will cause %
knock. A little wear of the cyhnder when the counter bore has
not been made decp enough, and a little ndge forms, upon
which the piston stiikes as 1t comes to the end of the cylinder.
Sometimes the counter bore 13 too deep, and the piston rings
spring out as they reach 1t, where the piston 1s made with nar-
row nngs.

Any of these causes are comparatively easy of discovery by an
expenenced man. The pounding may all be in the crank shait
beanng. I 1t 1s not exactly true and level or square to engine,
there will be pounding as 1t revolves. The crank pin will cer-
tamnlv be affected in that case, and will give trouble from heat-
g or cutting  The crosshead connection and shides are ~ome-
times the cause because of not being quite true and fair with the
cylinder and motion of the piston.  In other cases every bearing
may be perfectly true and faw, and yet engine wilt thump and
pound as if trying to break itseif up.

If the engineer finds all as true and fair as should be, and yet
the pounding continues, he should get engine indicated and have
digriuns studied by someone accustomed to the problem of
valve scuiting.

It ts necessary for successful running of an engine,that all the
bearing sutfaces be sufficiently slack to allow oil to flow in be-
tween thiem.  \When mston 1s moving fotward, the slack is on
the opposite side of the beanng fiom what 1t 1s when the dead
centre 1s passed and piston 1s moving 1n the opposite direction.
1f the weight of the moving parts and the counter balances be
adjusted to the speed if engine and pressure of steam, there
should be no pounding, but in many cases it 1s necessary to set
valve so as 1o cushion a httle either with exhaust steam or with
live stcam, so as to take up the slack before the dead centre is
passed. Each engine has to be studied and valve set so as to
give the required amount and no more.

QUESTIONS AND ANSWERS.
M. L. D. Toronto, asks: Can you give methe nameofa
Canadian firm who manufacture glass insulators?
ANS.- We arc unable to give the desied information, and
would feel obliged if some of our readers would do so.

“\WV. N, Hamilton, Ont., writes:

(1) Wil you explain in your next number, the way to put a
dynamo rizht when it has changed its current, that is when the
curtent is reversed ? also (2) the best and nearest place to get
books treating on elecinicity and electrical machinery ?

Axs. - If the dynamo 15 an arc machine, and it is necessary to
change the current in a hurry owing to the lower carbons in
lamps being in danger of buming out too soon, the trouble can
be temporanly overcome by reversing the plugs on the switch-
board, 1. c.. ifatis a T. & H. plant; tum each plug upside down
on switchboard, sothat the current enters the line from machine
where it ordinandy returns.  To mauke the polanty of machine
nght, take off brushes from commutatot, or you will convert dy-
namo nto a motor, and take a positive and nepative wire from
another dynamo in operation, and attach the live positive wire
to the negative binding post of machine to be changed, and at-
tach the negatve hive wite to the positive binding post, and allow
cuntent to pass through a few moments. Themachine will then
be found 0 be right polarity. (2) You may obtrin through the
ELECTRICAL NEWS any clectrical books, by stating what books
you require.

“Induction™ asks: 1. Would you kindly inform me through
your valuable paper where, and at what price T can obtin a
book that will give me practical information on transformer con-
struction and winding? 2. What metal would make agood core
for a transformer, and where can it be obtamned? 3. Is there
any duty on bumed out incandescent lamps, going into the
United States. 4. Have you ever noliced that the customs
charges on 1st and 2nd quality carbons, are the same, viz. $2.30
perm.2 This s not as it should be, as it means 30 per cent. on
the 2nds.

ANS.—1. “Transformers” by Caryl D. Haskins, published by
the Bubicr Publishing Co., of Lynn, Mass. Sold by «lectrical
supply houses in Montrealat $1.25. 2 The metal must be sron.
If 4 small transfoimes, annealed son wire will do, «f laige enough
tv sarzantat, discs cut or punched out of soft sheet sron with piece
of tissue paper pasted onone side.  Any hardware merchant can
procure you the above. If the 1won or nen wire be too hard it
can be softened by heating 1o a bright red and laying it em-
bedded in ashes aftermands to ool slowly. 3. There is ao duty
ua goods sent back to the United States marked “For Reparrs®.
The case, however, must be examined by the appraiser at the
Examimning Warchouse before export, so that 1t can be identified
when retumed. 3. Customs Tariff, Depertment No. 533, Act No.
207 G, reads. “Electiic arc light carbons or carbon points not ex-

ceeding 12" long, $2. 50 per 1,000, and in laroponion for greateror
less length.”  We should judge by this that the duty is the same
for both qualities.

Jos. Ogle, Brantford, wntes: Enclosed you will find a rough
sketch of a heating system of our factory, supposed to be heated
by exhaust steam from a Wheelock engine 16"x38", developing
81 h.p., cutting off at X stroke, having a 6” exhaust pipe.  After
exhausting through beater there 1s a 4* mamn rueming through
engine room wall, whieh acts as « header, from which five ¥~
pipes are run all itround the factory, returtung to starting place,
with 4 feet of a fall, and having a 2° drip pipeat end. The system
i1s overhead and 12 feet from the floor. 1 find we cannot do
Justice to the factory 1ip heatungt without having too much back
pressure on engine (which I consider very expensive heating)
also an abundance of steam escaping thtou&x back pressure
valve to the open air.  \Would you recommend any change ?

ANS.—In first place his 6" exhaust frum engine has an area of
2827 sq. in. and is reduced to 4° beyond heater which has an
arca of less than one half the 6 in. pipe ; a reduction then takes
place agamn tosix X~ radiaung pipes with a combinedarea of 7362
s.q.in, and to make matters worsea 2 drip is placed atend of pipes.
The back pressure on engine is due to yout rot having area suf-
ficicnt in your heating pipes. Then again your exhaust steam
has 1o travel about 446 feet after it leaves the exhaust main, and
supposing 1t basa_temperature of 212° when leaving the engine
(1t should not be higher) 1 1s very hkely that 1t 1s condensed
about the time it gets half way round. To overcome the diffi-
culty, we would suggest that youtut the pipes running round
factory 10 about the center and put in two headers each having

2% return drip, which you can run (o your tank or whereever
you hike. Then runa 4" pipe from above your present 47 main
and attach it to wkat is now the return end of your coil, thus
making two separate coils. Of course it will be necessary to
sive the pipes the necessary fall 10 the return end.  If au ex-
haust heating system is properly constructed and has sufficient
area there should be no back pressuic on engine at all ; n fact
there should be partial a vacuum.

MOONLIGHT SCHEDULE FOR DECEMBER.

J
‘83:); 3{ Light. Extinguish. zl’;:;";f
H.AL H.ML HM.
S P. AL 50.0 AN, 2.30 9.30
Serenas n 500 w330 10.30
3¢ ceen " 5.00 " 3.30 11.30
- T n 3500 nw  5.30 12,50
Seeeres " 5.00 " 6.10 13.10
6...... w  3.00 " 6.to 1310
rZaEees " 300 w  6.10 13.10
8..... w500 w O.10 13.10
L+ TENN w500 nw 610 13.10
10...... w320 w610 12.50
n...... w G20 n 6.20 12.00
12...... w  7.20 w G20 11.00
13- " 8.30 " 6.2 9.50
I S w030 w 620 8.50
I15cecenn o 1040 w 620 7-30
16...... n 11.00 w 6. 7-20
| by SR w JL30 f......e.e-n.
[1- AP " 6.20 } 640
19...... AL 12,50 n G20 5.30
20 ... n 210 n 620 4.10
b} R w320 w620 3.00
22...... No light. No light. ceee
23ccaaen No light. No light. cees
23.eenn No light. No light. ceen
23 eeen P. \. 3.10 P. M. 8350 340
26. .... w 310 w 10.00 l 4350
27. w 310 w 11.10 6.00
28 < 310 aMiz2 ! 70
20...... n 310 " 20 ! 810
30...... " 3-1o o 2.20 ' 9.10
31 .. w 500 w320 10.10
Total, 237.30
. Grand Total, 2,133.50

The Canadian General Electne Company pat it successful operation a
few days ago thar new incandescent Jight system at Londoa, Oat.

Thc Canadmn Locomotve and Eegine Co., of Kingston have recently
manufactored for the School of Practical Saence, Toronto, a sohid fiy wheel
4 fclt in diameter and weighing 1630 ths,  This wheel has beea placed on
a dynamo countersbaft which mia 350 revolutioas &miaulc. Tbus,
the wheel nas & penphery veioaty of 5.900 revolutions ] 10 theuTegu-
1ar wweking of the gas entine osed to operate the labotatory ouchinery, the
speed of the counterthaft to which this wheel has been attached was for-
mctl{ subject 10 stidden vanations up 0 20 per oent. rendenng the use of
the electncal recording 1nstruments by the students impossible. By the use
of this fly wheel the difficolty has been aimost entirely overcome, the great-
est floctoation 1o speed at pIesent besmg 3 pee cent., and this occurving less
suddenly than formerly. .
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STEAMBOAT LIGHTING BY ELECTRICITY.
By R. W. HERRING.

The lighting of steamboats by electricity is now a very common and
ordinary thing, but the time was, and not very long since, when the first
steamship fitted with an electric light plant was o great marvel. “This was
about thirteeh years ago, when the sieamship Columbia, of the Oregon
Railway & Navigation Co., was so lighted, It appears that in 1879 the
president of the company, Henry Wellard, conceived the idea of lighting
every o011 on board the steaner Columbia by electricity. By his orders
and undersuggestions from Mr Edison himself, Mr. J. C. Henderson, then
advising engineer of the Oregon Comgany. wired the new steamship, using
No. 11 for mains and No. 32 wire for branches, the wire used being Under-.
wirters double cotton covercd, paraffined und painted all over.

The plant consisted of four dy. one of which wasrunas an exciter
for the others. All of these machmes were dnven from a countershaft
direetly overhead, the countershaft being belted to a pair of vertical engines
at a very high angle in order to economise space,

The tirst lamnps used were of the paper carbon variety, and were found
to be very frregular tn their duration of life and <o hable to breakage by
heavy shocks that it was found best to suspend them direcily from the wires
above and do away with sockets entirely. The lainps being surrounded
by a ground glass tlobe the attachnient was hidden entirely, the lights be-
ing suspended from the ceiling, Later on these lamps were replaced by
taniboo carbon lamps—these gave much better sausfaction. It was some
of the expenences on board the Columbia that led to the introduction of
safety valves.

This plant is described 1n one of the old Edison bulletins as beng
the Grst plant ever put in operation in the hands of strangers.

The only plant that could compete in the art was that built for the unfor.
tunate exploting steamer Jeanette, now lymg at the bottom of the Arctic

0.

Since the plant was thus put on the S. S. Columbia, hundreds, and 1
might say thousands, of boats have been equipped with the electne light.

‘The great advantages to be gawed by the electric light are, first, that of
cconomy, nasmuch as 1t does 0ot require the services of an attendant to
trim and Light the lamps.  There ts also much less expensc for breakage ;
besides it is much cheaper than oil. 1 might here say that the quantity of
oil used for lightng purposes only on some of the largest steamers, will
average nearly two barrels per week.  The next very important peint is that
of safety from fire, as no matches are required, and all danger of explosion
from coal o1l lamps 1s overcome, and there 1s no necessity 10 keep the doors
and windows closed 19 keep the lamps from smoking the chimacys or from
being blown out. The electnc hght is also perfectly clean and does not
give oft any unpleasant odor as is the case with lamps or candies. This
alone is a great advantage, especially in rooms where gers are sea sick.

All this is true, but the incandescant light has so thoroughly gained the
day that argument has no longer 10 be made on these lines; 1n fact there is
0o need 10 make any argument at all for a first class passenger sicamer not
equipped with clectricity is something 1o be considered far behind the times.

Now. as 1 am dircctly interested in this parucular branch of clectric
lighting through my connection with the Richelien aud Ontario Navigation
Company. I will endeaver to give you a brief description of a few of the
different plants under my charge.

First, 1 will mention that of the steamer Carolina, which was purchased by
the compaay and brought on here from Baltimore last spring.  This plant
was installed, I should say, aboutt five or six years ago, It cousists of a 230
light Edison dynamo of the type usually built at that time, beited dircclcg
toa o b p. Armiogton & Sims High Speed Engine. The mains whi
consisted of a pair +f No, = Okonite wires runging direct from the machioe to
the ceiling and there soldered 1010 two pair of No. 4 wire, one pair running
forward and one aft through a bank of branch cut-outs; from these cut-outs
branches were run in moulding to all the different parts of the bout, the
dynamo room being situated almost midship, it was a very good poiot of
distrsbution.

There was no switchboard or instruments of any description excepting the
Rheostat. The main siloon 1s lighted by oaelelegant sixteen light electrolier
which is nicely fitted with six o I lamps for usc in case of emergency ; there
are also one four a d one six light fixture besides numerous side brackets
which give a very finc cfiect.  The saloon forward is also very nicely lighted
after the same style.  The dining <aloon is ighted by a very neat two light
combination fixture over each table. The ladics’ cabin is well lighted,
There is also a light in cach s ateroom, an all passages. washrooms, lava.
tories, ctc.  The wires tunning to these single lights are soldered on to the
nnins in the moulding and coming out one side passing through a single
pole fuse block and then down to a vamp switch and up to the light which
is on the ceiling. the other wire running direct from the main to the light
The wire used for these small beanches was No. 18 Hal aw, and was
stapled in grooves cut in \he woodwork. which when painted made a
neat job, but bardly in accordance with our witing rules o! to-day. Eac
socket was attached to the ceiling with 2 small spiral brass snring, which
greatly relieved the lamp from the vibration of the boat. They also used
electricity for the mast head and side lights. These were fed by a cable

ing through & rubber tubs, the wire being attached t0 2 plug which
tled a receptacie which was fittesd 10 2 block of hardwood made to fit inside
the different lanterns and wirad for two lamps, onc lamp being wired in
series with a relay which, when she current was on opened the circuit con.
necting lamp =, <o that in case No. 1 should burn out the circuit would be
Proken and No. 2 be immediately closed. thus doubly insunng a constant
light ;_these lights are governed by a switch in the pilot house.

1 will also give you a few particulars of the plant on board the steamer
Quebcee, which is one of the largest and best equipped passenger boats in
Canada, and s fitted cspcciall;i_fot night sevice.  The electric light }rlant
consists of a 300 light 110 volt T. & H. dynamo, manufactured by the Koyal
Electric Co., Montreal. This machine turns 3200 revoluttons per minute,
It is Selted direct 10 2 Robb-Armstrong high specd engine turning 335 revo-
lotions per minute, The steam is supplied by 2 boiler put in especiaily for
this purposc.

The mains, which are of Na. o wire, run direct from the inactine to the
ceiling aad then to the busbars on the switchboard, which is made of black
walout and fitted with four single pole kmife switches, mounted on slate
bases ; it is also aranged with a voltmeter and rheostar.  “The branches are
taken off the bushars, which cxtend anross the lower portion of the switch
board, the branches passing upwards intoa bank of cut-outs immediatcly
above the switchboard, one side of cach set passing through a switch; from
the cut-cuts the branches run in moalding to the different parts of the boat.
The main saloon which is about two hundred and fifty fect long. s lighted
by four nine light and two four light ciectrolicrs,, besides 2 number of side
lights on brackets, there is also a light in cach stateroom, of which there
are about one hundred and ﬁnl; The washrooms, lavaierics, passagesand
promenade cdeck-aze also well fighted.  The dining room is nicely arranged
with lights directly over each table, andis also equipped with _revolving
clectric fans, which havea very plaasant effect. ¢ main deck, engine

* Paper read beface the Mootreal Electric Clab. * .

roum, miess-rooms and forecastle are lighted by lamps placed in receptacles
auached directly 10 the exiling "The circuits and switches are arminged so
that only part of the lights on the main deck and saloon can be tunied oft
or on as desired, Inall there are about 3oo lights on this boat. 1 might
say here in regard to the engine and dynamo which were put on board last
spring, that we have not had the least trouble with thews in any way, and
that they have given perfect satisfaction.

1 will ‘also give youa few particulars of our new stenmer Columbian which
was built two years ago cspecially for this company by the Deleware River
Iron Syip Building Company, of Chester, Pa.

Sheis fitied up with all modern improvements,  She 1s a twin screw
steamer, being difven by two triple expansion engines of the latest type
working with a steam pressure of 120 Ibs. to the square inch,

The electric light plant consists of a 150 light Edison dynamo of the
latest type, belted dircctly to a Case automatic high speed engine running at
620 rev. perminute, with 30 lbs, steam pressure. “The switch-board
which 1s made of black walnui, ts fitted with two soamp, D. P, switches
and four a5 amp. O, P. switches, also 2 Weston volt meter and ammeter,
a ground detector and two go amp, branch cut-outs and theostat. The
mains run from the machine into the two go amp. cut-outs, onc leg passing
through the ammeter. From one of these cut-outs two branches are taken
to supply the main deck, one running forward and one aft. From the
other cut-out a sct of maing s run up to the saloon deck midshipt into a
tank of four cut-outs, from which run four branches. two for each side of
the saloon, one running {orward and the other aft,  Just below each cut.out
there isa swich on_each branch, so that the light can be turncd on or off
in any part O}« ~ticon as requited.  The cut-outs are nicely arntnged in
1t neat case on the wall, with a glass door which 1s fastened with lock and

cy.

The wire used 10 the installation of this pinnt is the Grmshaw white core,
and is tun in avery neat moulding fastened with brass screws and very
peatly put up. ‘The salooa is nicely lighted with center clectroliers and
side brackets, There isa light in each stateroom, each light being con.
trolled by a switch_and protected by a small porcelain fuse block set neatly
1 the moulding with a mica cover and containing t amp. fuse link. The
fixtures are of very tasteful design and are made of brass with black trim.
mings.

We tiave several other steamers lighted by clectricaty, but the few details
1 bave given you 1 think will be sufficient to give you some idea of the
construction and working of an electric hght plant on board ship, 1 might
here say that you will scarcely ever find two Steamers equipped just alike
as thereare 2 great many things to bz taken into consideration before in-
stalling an cle e light plant on bourd a steam boat, such as swiable
location for piant, steam pressure of main boilers; if it is necessary to put
1n an extra boler; t0 find a suitable place to put «t, &  Then in regacd to
wirng and switches, some boats running only at night require to be lighted
all throngh from dark till daylight; in others running day and nignt there
are parts which require to be ligeted in the daytime_as well as the night;
therefore the wiring and  switches must be put in, 10 ill, as far as possible,
these requirements. There 1sno doubt that in the future all these and many
other necegsary items will be taken into consujeration when new boats
are uilt, and thusdo away with the many disadvantages we have to con-
tend with in wiring and fitting up boats after they have been completed.

Some steamers also carry search lights, but so far these are mostly used
on war vessels for signalling purposes and for locating objectsat a distance.
On river steamers they are not considered to be of any great advantage and
are looked upon more as an expensive luxury than a necessity as it is found
tha: in order to operate & search light properly it is necessary to have a
practical man for that purpose. which s quitean ecxtra espense, as the
plant is nearly always lookzd after hy one of the engincers and does not re-
quire 2n extra man.

There is another system of wiring which has been used on some steamers,
mostly vessels made almost entirely of iron or stee), such as war vessels,
We have what is called the two wire system and the three wire system, but
the system 1 allude to should, 1 think, be called the one wire system, in-
asmuch as oaly one wire is used. the iron hull of the vessel being used for
the negauve or return, one pole of the dynamo being grounded eon the
ironwotk of the vessel and one wire run to 2ach light, the opposite side
being also grounded on the ironwork, but as I have had no expertence with
this style of wiring [ would not recommend it, and you must be your own
judges ot the practicability of the scheme.

1 might say in concluston councerning the wonderful advances and im-.
provements which has taken place within the last few years in all branches
of the clectrical business, that 1 believe the time 1s not far distant when the
business will be divided up so that a man in orda to be successful will have
1o give all bis time and attention to one particular branch, and will not be
cxpected as he now s, if he calls himself an electrician, to tackle anything
from a common door bell to a street ear motor or a gooo light alternator,
and § belicve that steainboat lighting will be one of the impertant branches
of the clestrical business.

SPARKS.

The town ot Knowlion, Que., is 10 belighted by electricity. ‘ ( /

The contract for the clectrical machinery required by the Cataract Con-
struction Compasy, at Niagara. has lately been awarded to the Westing-
house Company, who will employ the Tesla muluphase system. There will
be employed 3 generators of 5,000 b, p. each, with corresponding motors
and accessoties, These machines will generate 2,000 10 2,400 volts. The
E. M. F. will be incteased or lowered by transformers.

The Ruyal Electric Company of Montreal, have just completed and suc-
cessfully tested a 5,000 light machine, for the Standard Electric Company
of Ottawa. Thisis xaid to be the largest machine yet manufactured 1n
Canada. The company have commenced work cn the foundation of 3 new
boiler and engine house adjoining their nt station. The size of the
boiler house will be 65 feet squsre, and of the engine house, 53 by 96 fect.

‘The new er bouse of the Otawa Electric Street Railway is being
roofed in, ere have been placed in  position by Messrs. Wm, Kennedy
& Sons, Owen Sound, 1wo water wheels, each 160 inches in diameter. and
capable of generaung oo h. p. These wheels will be used 10 operate \wo
300 h. p. dynamos. Two additional wheels will be installed at a later
date. From goo 10 1,000 b. p. will be employed 1n the operation of the
street railway system during the winter.

At St. Anneda Sault, & few days ago, a boiler exploded na shingle
mill, causing the death of three men and injuning several othas, beudes
causing serious damage to property. This boiler had previously been
examired in the cstablishment of a second-hand machinery dealer, and
had been pronsunced unfit for steam pressire.  Notwithstanding, 1t was
sold and pat into use, and after having been in usc only five days, 1t ex-
ploded with the result stated. If machioery dealers will sell boilens of
such character, it is time that the Government shouldl inust upon proper
inspection of stcam boilers. *

- -
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—Secretarios of the varions Associ e d to forward us mattes
for publication fu this Department vot later than the zoth of each month.

ANNUAL DINNER OF TORONTO NO. L.

TuE seventh annual dinner of Toronto No. 1 taok place at the
Avondale Hotel, Totonto, on the evening of Nov, 23rd.  The
attendance was considcmbly larger than on zu:{ tsmwous occa.
sion. Unfortunately the accommodation provided was not ade-
quate, so that it was found impossible to seat at once all the
guests.  This contingency will no doubt be provided for in the
future.

Among those present were noticed the following :

Toronto—Prof. Galbraith, Principa!l School of Practical
Science ; Mr. Cassidy, Editor Canadian Mansufacturer ; Ino.
Galt,C. E.,M.E. ; J. Inglis ; A. E. Edkins, Prov. Dep. for Ontario;
A. M. Wickens, Dist. Dep ; \WWm. Sutton, Vice-Pres. Executive ;
W. G. Blackgrove, Treas. Executive ; W. Philip, Pres. Toronto
No. 1; W. Butler, Vice-Pres. Toronto No. 1; Ed. Philip,
Geo. Gilchrist, John Fox, H. E. Terry, Samucl Thompson,
Cco. Fowler, Geo. Mooring, Fin. Scc’y Toronto No. 1; C.
Maosley; W, L. Oathwaites; J. Barber; Wm. P. Sutton;
Huggett; Ed. Appleton ; Alex. Fraser, Secy-Treas. Boiler In-
spection and Insurance Co. ; John Perkins ; Geo. Grant ; A. S,
\e’ilson; J. Sanrioll ; James Wadge; F. Tushingham; Mr
Crosby, Chief Engincer T. Street Ry. Plant ; S. Mathews, Asst.
Eng. T. St. Ry, Plant; F. Forster ; David McCullochg Ed.
Ash; R, Waterson; F. Smuth, Sec’y Marine Engincer’s Associa-
tion ; Geo. Gore ; Geo. Haworth ; Walter Lewis ; J. Johnson ;
John Day ; Fred. Day ; George Thompson.

Hamilton No. 1.—Robert Mackie, Dist. Deputy; Duncan
Robertson ; J. Langdon ; R. Chillman.

Kingston No. 10.—Jas. Devlin, President.

Galt—W. T. Brown.

Brantford No. 4.—Arthur Ames.

After ample justice had been done at the festive board, the
toast list was proceeded with.

Mz, Wilson Phillips, President of Toronto No. 1, occupied the
chair, and made some brief remarks exgressivc of his pleasure at
seeing so large a number present. The toast of the *Queen”
having been duly honored, the Chairman proposed the toast of
“*Canada, Our Home,” and coupled therewith the names of Mr.
Cassidy, of the Canadian Manufaclurer, and Mr. Burton.

In reply Mr. Cass:dy said that only a short time ago Canada
was an unknown country, but to-day it was one of the foremost
countries of the earth. The cause of the rapid development
which had been made was chiefly the enterprise and ability of
such men as were here to-night, men who were interes'ed in the
industries of the land. The Government had very wisely pro-
vided that marine engineers must be licensed, but 1t was not so
in the case of stationary engineers. He thought it would be in
the interest of all engineers if the Government would compel the
licensing of engineers, in order that only competent men would
be allowed to operate steam plants. It should be and no doubt
was the desire of steam users to improve the standard of en-
gineers, and they should lend a ready band withthat end in view,

Mr. Burton was then called upon, but did not respond.

“Toronto, the Queen City of the West” brought a response
from Ald. Bell who referred to the benefit derived by citizens
from the formation of the C. A. S. E. They had taken a stand
to bencfit the public as weli as themselves. In 1868 the speaker
and two or three others tried to start an association but were
unsuccessful. However, since the formation of the present or-
ganization ﬁrcal strides had been made, and its influence was
being felt all over the lIand.  He fully agreed with Mr. Cassidy’s
remarks regarding the licensing of engineers, and would like to
sec every stationary engincer a member of this association.

The toast next in order was *“QOur Educational Interest,” which
was acknowledged by Prof. Galbraith, of the Schoo!l of Practical
Science, and Mr. John Galt, C. E.

Prof. Galbraith conpiatulated the members that during the
present depression there appeared so few signs of hard times
among the engineers.  One great cause of trouble in the present
age was strikes on the part of employees. The C. A.S. E.
was promoted to raise the standard of engineers, and this was
the fair way to get their fpmponion of the profits. The trade
unions should not try to farce employers to put all employes on
cqual pay. For wage eamners the true prninaiple was for every
employee 1o do his best, not to try to estimate his own wages,
for he would be left behind in time of depression. The ambitious
man 1s the man who endeavors to do his best for his cmploycr;
the other man has no ambition who measures his services by
his pay. Engincers should educate themselves to take a broad
view. With regard to educational work he could only say that
they had exceeded all expectations both in the Schoo! of Science
and Toronto Technical School. The speaker also ieferred to
the advancement of electrical engineenng, concluding his 1=
marks by inviting all the members to a test of a steam plant to
10 be held atthe School of Science on  Friday evenming, the 1st
of December, from 7 to 11 o'clock.

Mr. Galt could remember well the formation of the C. A. S.
E. 1t had been formed on educational hines, and education
was an important and valuable feature of the association. The
engineer of the past would be brushed aside if he did not keep

pate with the developments in electrical and steam engincering

The cffects of the C, A. S. E. were being felt all over the Do-
minion. There was no question that a certificate of this associa-
tion was a guarantee of A good honest and suceessful engineer.
With regard to a Government license, he thought the stationary
engineers’ association was fast becoming as important or more
so that the Cznadian Society of Civil Engineeis, of which he was
a member. This society was in a similar position regarding a
license law but bad no fear of the future, and when the time
came he thought there would be no difficulty in obtaining it
Regarding steam engines, for a time nothing was tatked of but
high speed engines, but there seemed to be a growing tendency
at present towards the old style of slow speed engines. It was
with a view to meet this demand that multipolar dynamos were
being constructed. We will now have ordinary slow speed en-
fines running dynamnos and generators.  Mr, Galt thought that
1t was only a question of time when the Canadian.Asscciation of
Stationary Eugineers would be recognized as the culy body.of
mechanical engineers of importance in the land.

Mr. W. T. Brown was then called upon to respond to the
toast, “Our Manufacturing Interests” Ina few well chosen
remarks, Mr. Brown urged upon those present the advantage to
be derived from self education. The best engineers were those
who studied all the details, and took an intetest in themselves,
their employers and their plant. He was glad to see that in
small towns where there was no branch of the C. A. S. E,, en-
gineers were endeavoring to secure all the infonuuation they could,
and no doubt the society would soon spread to the smaller
towns also.

Mr O. P. St John, also made a orief reply, contrasting the
position of the engineer of to-day with that of the engineer
the past. At one time all that was necessary for an engine to
do was to start and to stop the engine, and to keep the plant
running as long as possible, but times have changed, and there
now exists among engineers a friendly spirit to excel, to obtain
information, and to handle their plant with economy and efficien-
cy. Mr. St John also referred to the fact that steam users were.
gradually coming bick to slow speed engines and he was car-
tain there was greater economy with the long stroke engine.

Mr. Perkins, jr., also made some remarks in reply to this toast.

The “Executive Council C. A, S. E.,” was responded to by
Bro. A. E. Edkins, who thanked those present for the hearty
manner_in which the toast had been received. He regretted
that their Executive President, Bro. George Hunt, was unable to
be present in his official capacity, as he certainly would have re-
ceived a very hearty welcome. He thought the outlook for the
coming year was bright for the association.  Since their meeting
in Montreal an association had been started in Kingston, with
a membership of ;0. He found it difficult to organize new asso-
ciations in small towns, which was no doubt due to a great ex-
ten! to indifference, but some improvement was taking place.
Papers on steam engineering had been read and published, and
these papers were being 1ead and studied by the engineers
throughout the country, and as a consequence more interest was
bemng takenin the C. A. S.E. The demard for engineers for
electricity was increasing, and he urged the engineers to study
along this line. Wten we take inio consideration the large
number of compound and even triple expansion engines which
are now being sent out of the shops for stationary purposes,
compared with a few years ago, we can more readily see the
necessity for such an organizationas the C. A. S. E. An organiza-
tion in which men can exchange views on matters affecting their
cvery-day duties was certainly 2 great benefit, ard was deserving
of public support, but more especiallv of the support of steam
users. ‘the association had nothing 1o be ashamed of, but a
great deal to be proud of, as they were not working against em-
ploycers, but to benefit them.

Mr. Edkins thought that all stcam users should be honorary
members of the association ; they would be gladly welcome as
such. It was only a matter of time when there wevld be abranch
of the association in every town where ten or fiftcen engincers
were employed.

Mr. Grant was then called upon to respond to the toast of the
“Amalgamated Engincers.” He remarked that this socicty was
different from the C. A. S. E inasmuch as it was a trades
organization, but nevertheless they did not rush into strikes on
every occasion.  They thoroughly understood the law of supply
and demand.  In 1851 there were « number of sectional societies
in England, but being so scattered they found they had no
power to improve their condition. Some of the leading men
proposed amalgamation which was consummated in that year,
although it met with t opposition by employers, who did
their utmost to destroy it. The speaker produced some figures
showing the extent to which the society had grown, and referred
to the improved position of the steam cngincer of to-day.

Alter the toast of “Qld Toronto No. 17had been drunk with
enthusiasm, Mr. A. M. Wickens was asked to say a few words in
reply. He referred to the formation of the association, which
was commenced by eleven members, and the success which had
attended their cfforts, notwithstanding the opposition which had
been met with.  Some steam users seemed to have the idea that
any person could operate a steam plant, and incompetent men
were engaged who would undertake the work, the result being
they got into trouble.  With rd to 2 license law, Mr. Wick-
ens said that after three years of persistent work, the Legislature
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bad granted a pennissive law, under which a Board of Exam-
iners had been appointed.  This Board had granted hundreds
of certificates. “Totonto No. 1 had spent $850 for education
andlegislation.  The co-operation of all employers wus solicited.
Not long ago the speaker was called upon to examine a boiler,
the botton of which had been burnt out, and he found that the
man in charge had been finng away for seven hours without any
water in the boiler.  Some figures were then given showing the
number of explosions per year and the results thercof,

There wits no representative present to_respond te the toast,
“The Marine and Locomotive Engincers.”

“Hamilton Association” was responded to by Messrs. R.
Mackic and Jas, Langdon,

When Mr. Devlir rose to respond to “ Kingston No. 10," he
was greeted with Joud applause, this association being the last
onc to cast inits lot with the C. A. S. E. Mr. Devlin hoped
the time would soon come when an engineer would be compelled
to hold a certificate in order to operaic a steam plant,

After the health of the various branches of the association and
of the “Press” had been drunk, the most successful annual
dinner of the C, A. S. E. since organization, was brought 10 a
close by the singing ot “God Save the Queen.”

The Commiittee who had charge of the dinner, and to whom
great praise is due for its success, was composed of Messrs,
Samuel Thomson, Chairman; H. E. Terry. Sec-Treasurer; A.
E. Edkins, W. G. Blackgrove, J. Harper and George Fowler.

The musical part of the evening’s entertainment consisted of
songs by Messrs. Grant, Anderson and Blackgrove, and a banjo
ductt by Messrs. Tuppen and McHenry. The duties of accom-
panyist were performed in an admirable manner by Mr. A. E.
Harding.

TORONTO NO. I. .

AT a meeting of the above Association held on the 1oth No-
vember, Bro. Charles Heal presented to the association a fram.-
cd photograph of the delegates to the recent convention in Mon.
treal.  The meeting was an open one, the main feature of the
programme being a paper by Bro. A. M. Wickens on the “Ex-
pansion of Steam.” The paper was an able and interesting one,
and evoked considerable discussion, and also a vote of thanks
to_the author. Bro. G. C. Mooring 15 preparing a paper on
“ Combustion™ to be read at the next open meeting.

OTTAWA NO. 7.

A member of the above Association under the stom de plume
of “Corn Cracker” writes as follows :—Very scldom you get
matter for publication in your columns from Ottawa No. 7. It
may appear to other Associations that we are frozen stiff i this
“Saw Dust” City, while others would be under impression that
our officers are kept too busy attending general business. Any-
way there is no reason why we should appear to be fading out
of existence for the want of notice in your publication. 1 have
no intention of going too far back in the history of our proceed-
ingzs, but will say a few words regarding the last regular meeting
o;l\ Nov. 14th, with the Vice-President, Bro. F. Merrill, in the
chair.

One application was received and 1eferred to the proper com-
mittee. This makes the fourth member coming in since the
last convention, and one of them is a well known Toronto
gentleman in the person of Bro. Donaldson, which gives proof
that the good work and material in Ottawa No. 7, attracts
cns'nccrs from all over the country.

nder * Good of the Order” the first question was the piston
speed at different points of the stroke. The ball was set rolling
by Bro. Thomas Wensley, who gave a minute explanation, ac-
companied with diagrams, showing the crank at different angles
and the position of the piston at exch of these points, demon-
strating the irregularitics in the travel of the piston and crank
in one revolution. Several other members took part and 1t
brought out theories, opinions and experiences sufficient to make
it very interesting for al] present.

The next question of importance was the capacity of pumps
when some onc asked why a pump would not ift hot water ;
this brought out once more plenty of opinions to show on what
principles a pump lifts water.

As far as I can judge Ottawa No. 7 is progressing very favor-
ably although I will admit that it has been retarded, but we ex-
pect soon to be on a level with time. Already some of the
enginecers have promised something interesting on engineening
for the next meeting, and it is my intention 1o keep “the boys ”
posted on the ingenuity of our inventors.

KINGSTON NO. 10.

Editor ELxcrxicat Nxws Axb Stgan Excinzxxiuc Jourxav:

. I was in Kingston from Oct. 21st to 24th inclusive, and, hav-
ing a few hours time to spare, took advantage of it to visit the
steam plants and engincers and in conversation with some of
them, regarding the C.A.S.E,, I suggested the advisability of
the Kingston Engincers’ Association heing made a branch of
the CAS.E. The result was, that after duc consideration, an
advertisement was inserted in the two_papers calling on all
epgincers 10 meet at 7.30 p.m. at No. 1 Fire Hall (on Tuesday,
Oct. 24th) to consider the advisability of organizing a branch of
the C.AS.E. in Kingston. I was informed that the Kingston
Engineers' Association was composed ot thirtecen members, and

to my surprise and delight, when 1 anived at the rlacc of
meeting on Tuesday might 1 found between 25 and 3o en.
gincers in the hall.  The president, Mr. { Campbell, being
absent, the secretary appointed Mr. ]J. Devlin, Chief Engincer
of the K. Penetentiary, to take the chair, which he did, and after
calling the meeting to order, requested that I should address
the mecting on the principles, aims, and objects of the C.AS.E,
and the benefits to be denved from membership.

After some discussion it was iesolved, That the Kingston
Assaciation of Stationary Engincers be abandoned and that a
branch of the C.A.8.E. be formed, and application for & Charter
accompanied by the usual fee be handed to Bro. Edkins at once,
After some 25 engineers had given in their names for member-
ship, the election of officers was proceeded with, which resulted
as follows :—President, james Devlin, Chief Engincer K. Pene-
tentiary ;. Vice-President, $H. Qaulden, Chief Engineer Fire
Department ; Treasurer, H. Hopkins ; Recording and Financial
Sccretary, Anthony Strong, Chief Engineer Dominion Cotton
Mill (residence, comer of Bagott and Charles St); Con.
ductor, J. Langhrane ; Door Keeper, J. Gascoigue.

After the initiatory ceremonies were concluded, it was
resolved, That a vote of thanks be tendered to Prov. Deputy
Bro. A. E. Edkins, for the interest he had taken and work he
had performed in the organization of Assoctation No. 10. It
was also resolved, That the thanks of this Association be tender-
ed to Bro. H. Gilmour for his services as secretary of the late
Kingston Association of which he was a most devoted member.

This brought Bro. Gilmour to his feet, and in the course of a
neat speech, he said that as they were now attached to the C.A.
S.E. he was determined to do everything in his power to further
the interests of the Association and he trusted that every mem.
ber would make up his mind to attead regularly and not only
learn all he couid from others, but be ready to give bis
experience for the benefit of his Bro. Engincers. From what
he knew of the C.AS.E. and its principles he felt that it was
working n the nght direction botg in the steam user’s interest
and in the interest of engineers, and from the enthusiasm which
had been shown by the members, he predicied a fine healthy
and in every sense of the word useful branch 1in Kingston.

President, Bro. Jas. Devlin, then addressed the meeting asking
the officers and members to give lim their support in carrying
out the work of the Association.

It was decided that the Association should meet every 2nd
:;;:d" 4th Tuesday at 8 p.m. in Engincers’ Hall, over No. 1 Fire

all.

Regret was expressed by several members that Bro. R. King
could not be pursuaded to take office, as he is known as a worker
and an encrgetic engineer. Bro. King 1s Chief Engincer for
the Kingston Light, Heat and Power Co, and told the Associa-
tion that his duties in that capacity would often necessitate his
absence from the mcetings, and for that reason he could not
take office.

Mecting adjourned at 10.30, when hght refreshments were
served and a pleasant half hour spent 1n geperal conversation.

These “ Limestone City » Engincers are alive and are deter-
mined to make No. 10 outshine everything.

Yours, etc.,
A. E. EDKINS,
Prov. Deputy.

{The above was received too late for insertion in our Novem-
ber issue.—Editor NEWS.]

TRADE NOTES.

The Peterboro’ Electnie Railway Co. has placed an order with Ahearn &
Soper, Ottawa, for one vestibule carand one rotary snow.sweeper, both
equipped with Westinghouse motors.

The old-established business of Messts, F. E. Dixon & Co., leather belt-
ing manufacturers, of Toronto, has receatly been converted into a %omt
stock company. Mr. F. E. Dixon will continue 1n the management of the
business.

We call attention to the &rst appearance in this issue of the advertisement
of the Steam Boiler and Plate Glass Insurance Company, of London, Ont.
The company will assist in educating the owners of steam boilers 1o the
necessity for regular and compelent inspection of steam plants.

Messrs. Wm, Kennedy & Sons, manufacturers of water wheels, eic., of 1\

|

Owen Sound, have recently added to thar works a gear dressing machune | 4/

capable of dressing the 1ron or wooden teeth of spur or bevel gears up 10
20} inches face.  The machine works automatically, and wal! dress teeth of
any shape. There arc said to he only four machines of this kind on the \
countinent.

The Reliance Electric Mfg, Co., of Waterford, have made the following
sales: Prescott Electric Light Co., goo light alternating cument incan.
descent plant; The Ontario Government, for Central Prison, Toronto,
;}5 light dynamo, 35 arc lamps, 200 light direct current incandescent plant

he Parkhill Elecine Light Co., 30 light arc dynamo ., The New Hamburg
Electric Light Co., 15light arc dynamo; The Canadian Oiled Clothing Co..
Port Hope, so light incandescent plant; Wiarton Electric L.ght Co. 60
light arc dynamo, Watford Electnc Light Co.. 30 light arc dynamo: The
Sutton Electric Light Co., Simcoe, Ont., 7{; hght alternating current incan-
descent plant; The Slingsby Mig. Co., Brantford,Ont., 200 light direct
current incandescent plant.  1n addition to the above the Company have
recently sold a large number of stationary motuts,

The Omawa Street Railwav Company propose to double track their l
Rocklifte. Eigin and Catherine strects’ lines.

The Nanaimo, B, C., Telephone Company has just paid a diidend of
10 per cent.  The retiring directors, Messrs. W, F. Salsbury, Pimberry
Norris, and Pracger were all re—clected.

i1
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ELEGTRIG RAILWAY DEPARTMENT.

THE TORONTO RAILWAY COMPANY.

The following particulars of the power plant and equipment
of the ‘1oronto Street Ralway 18 .\bsmlclc(i from a 1ecent num-
ber of the Street Rattivay Journal from which also the accom-
panying ilustrations are reproduced.

The power station (Fig 1) is 137 x 122 ft,, and was originally
a stable, as may be inferred from the many windows. It is
located at the junction of Frederick and Front Streets, and is
of red brick and stone trimmmngs. Geo. F. Mammond, of
Cleveland, was the architect, and the iron work was provided by
the Dominion Bridge Company.

The boiler room has a trussed roof, leaving it free from posts
or pillars of any kind. The roof, which is fifty-two feer-from the
floor, has in it two large ventilators, giving plenty of fresh air.
Doors, which are taised with weights, are situated along the
front of the building, permitting the removal of ashes and cin-
ders with the least possible amount of handling. The steam
cquipment consists of twelve 72in. x 18 ft. boilers, made by
the Polson Iron Works, of Toronto, and containing seventy-two
four inch tubes each. The smoke breeching for the boilers s of
one-quarter inch plate steel, and is connected to each boiler and
to the stack at its center.  Each boiler has a seven inch steam
branch to the fificen inch steam header, the latter being made
of fifteen inch, lap welded tubing, with steel flanges at the ends
and steel nozzles along the shell, these all being riveted and
caulked. Feed water is taken from the hot
well at the condensers to each of the three
feed pumips, and from there to either of the
two Morse heaters, and froms the heaters to -
either of the two feed mains. One feed,

which is operated by hand, delivers into the
bottom of the boilet through the blow:off.
The upper feed discharges, through Hart-
ford style of piping, in the upper pertion of
the boiler, and is controlled by an automatic
feed regulator. The pumps arc five in num-
ber, three being of the
Davidson type, and
two automatic, and are
also controlled by a
ressure regulator.
he feed water 1s hear-
ed by steam that pass-
es through the pumps,
the pumps being run
with  sufficient back
{)ressurc to supply the
icater with the requir-
ed steam. Incase the
steam from the pumps
is not sufficient for the
heaters, regulating
tlves will admit of
enough more to briny
up the pressure. The .
pumps arc so arranged that they can exhaust into the atmos-
phere, if desired, the stecam for the heaters, in that case, coming
directly from the steam mamn.  The steam header pump suctions
and dischargers are all so arranged as to divide the station into
two distinct halves, permittung cither balf to be run independent-
iy of the other. At cach header there is an automatic pump
which delivers all the condensation from the heaters 1nd header
back 1o the boilers. Schaflfer & Budenbury gauges are used.

The engine room has a trussed roof, with ceiling fourty-four
feet high.  The flooning 1s of 6 inch hemlock scanthing laid on
edge on steel joists, and this is covered with one and a quarter
wnch hard wood tloonng. The room presents a handsome ap-
pearance, as the engines and  belts are protected with non rail-
ings fitted with polished biass tnmmings, and the building is
lighted with incandescent and arc lamps run from the rilway
circuit. A large travehng ciane, with a capacity of twenty tons,
stretches entitely across the room.

The power equipment consists of five Armington & Sims 600
h. p. engines. Four of these were specially manufactured for
this plant, and have cach two driving wheels, 25 ins. x 9 ft.,
placed between the high and the low pressure cylinders, each
half engine being on a separate base, with a crossover steans
pipe below thefloor.  All the engines have Corliss valves for the
low pressure cylinder, with anew design of valve motion, so
arranged as to give a quick cut off, and make a card similar to
a Corliss. Each engine 1s connected to independent  Davidson
condensers ; there are also branches to the automatic relief
valves, and thence through the roof. The engines are so piped
that thev can be run non-condensing, and while in this condition
with the load on, can be connected with the condensers without
stopping or throwing offany load. Should the condensers drop
their vacuum the relief valves will open instamly and permit the
engines to run non-condensing till the vacuum is restored.  The

FiG. 1—Power Housk, TORONTO RaILWAY COMPANY.

condensers take water throuph a 30 inch steel pipe from the
lake, a distance of 620 feet., being under the water line for the
entire distance.  Each condenser discharges through a ten inch
pipe into a discharge main which empties into a 30 inch brick
sewer. The condensers are placed below the floor in front of
the engines, and are easily accessible by a flight of stairs.

These engines are connected directly with ten 2 ook, w. Edison
standard gencrators. All cabling and wiring is taken down
through the floor, and carried separately to the station board.
The latter is 27 feet in leogth, and has an ornamental front.
The frame is of wtought-iron, and the facing of enamelled slate
slabs finished in polished chetry. The amperemeters are of the
Edison type, and the volt-meters and circuit breakers of the
Westinghouse type.  Each feeder has an ampere civcuit breaker,
and a two-way switch used for high and low pressure in cases ot
cmergency. Below the switch-board in the basement, is a
Wurts tank lightning arrester.  Each of the cleven feeders at
the point of entrance to the building is also protected with a
Wason four-fuse lightning ane_ier.

The bei's employed were all made from hemiock tanned
leather, and were supplied by the Howarth Belting Company
of Teronto.

The generators are protected from overheating by a forced
draft of air taken from outside the building and transmitted in
pipes under the floor by electric power, and entering the engine

room through two vents under each armature, enabling

. ‘:' the machines to he largely overloaded in cases of necessity
S
.

without danger of burning out. No fuse wires whatever
are attached to the switch-board, the circuit breakers be-
ing depended upon exclusively. The generators are
placed upon very heavy cast iren arches supported on
brick walls beneath the floor of the power house, and are
insulated by cight inches of hard and soft wood fleoring,
An open space is thereby created directly under each gen-
erator, affording the greatest convenience for inspection.

The basement is
fitted with wash
rooms, sleeping
apartments, storc
room, etc.

The company’s
new motor house,
which is of red bnck
and stone, is nearly
complete, and meas-
ures 140x 105 ft. It
i5 situated on the
northeast comer of
Frederick’ and Es-
planade Sticets, ahd
cxtends back to the
power house lot.
There are large en-
trances at cither end,
. permitting cars to
loop round. Six tracks run through and are fitted with the
necessary pits, ctc., their entire length. Two of these are used
exclusively for the inspection of cars, while the other four pits
are fitted with hydraulic lifts, ctc.. necessary for motor equip-
ments and repairs.  One side of the building is arranged for the
recciving and storage of equipments and spare parts.

All the buildings are fitted up with incandescent lamps run in
serigs of five from the railway circuit.

The company has four large car barmns. One is situated on
King Street East, near the River Don, and is of red brick and
stone. This building is 194x 164 ft. and will hold 136 cars on
the ground floor. It was used as a stable before the adoption of
of the electric system and has recently been remodeled tq adapt
it for the purposes for which itis now used. Another new,
handsome car barn, built last season, is situated on Yorkville
Avenue and extends through to Scollard Street.  This is of brick
and stone, ard is 242 ft. long by 100 ft. in width. Three large
entranices are at either end, with tracks extending entirely
through the building, permitting the cars to loop round. The
entrances are far cnough apart to allow of turrouts at either side
of the nain tracks, thus making nine tracks the entre length of
the barn.  The main tracks running threugh are fitted with the
necessary pits for inspection of cars.  All cars from the Piloor,
Yonge and belt line routes are stored in this bamn.

Two other barns arc located on the junction of Front and
Fredenck streets, one being on the northwest and the other on
the south ecast corner. The latter is shown in Fig. 1, at the Jeft
of the power house. Both of these buildings are of brick and
stone, and are three storics in height.  The Queen, Brocton,
Dovercourt, Church, Bathurst, Winchester and Parliament line
of cars are stored here.

The building on the southeast corner measures 137 x 60 fi.
The first floor 1s used as a machine shop, and contains lathes,
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saws, drills, hammers, presses, etc., necessary in the building and
repair of cars.  Another portion of this floor serves as a temporary
motor shop pending the completion of the company’s new
motor house, described above. The second loor is used as an
armature room, where the company dees all its own  repairs,
such as rewinding of armatures and fields. Several new motors
of the comipany's own make, which have given excellent satisfac-
tion, have been turned out here. |

‘The car house on the northwest corner is 140x 8o ft. On the
first floor are located the car building shops, while the second
floor is used by the extensive paint department of the company.
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All the car barns are fitted up with wash rooms, waiting rooms,
offices, clevators, rnd all conveniences for the cmployes.

The company also owns a large, three story, brick and stone
building at the corner of George and Front streets, known as
the George street stables.  All the horses, numbering about 6350,
now in use on the sysiem, are concentrated at this point. On
the second floor of this building is the stores department with
all the necessary receiving rooms, etc., for the storage of sup-
plies. On the ground floor is the harness room wheve all the
harness used is made and repaired.

The new track 1s laid with seventy-three pound xi100ved gir-
der rails, laid directly on cedar ties. The switches are of stecl,
and, with the crossings, curves and special track, were provided
by the Canada Switch Company, of Montreal. The bonds are
thirty-six inches long, of No. o copper wire, connected to rails
by seven-sixteenths of an inch special rivets.  Cross connections
are made every 250 ft. with No. 1 wire, and the rails are also
connected at intervals with the water mains by means of No. 1
insulated wires. The maximum grade is 5 pgr ceat. extending
for a distance of So feet, and all
curves are of forty-five and fifty
feet radius, the maximum al-
lowed by thecity engineer. The
rails were supplied by Dick,
Kerr & Co,, of London, Eng-
land.

The company owns 93 motor
cars, 193 box cars and 83 open
cars. All the cars of the com-
pany were manufactured at its
own shops at the corner of Front
and Frederick Streets. They
are unlike any other make, and
were built from designs supplied
by the company’s shop foreman,
Mr. Powers. They are all of a
standard size of eighteen feet in
lIength, with extended platiorms,
making the car twenty-eight feet
ove- all by seven feet ten inches
in width. They arc quite high
and light inside, and have six
large windows on ecither side,
with a corresponding number of
ventilators in the roof. All the
cars have, front and back, large,

lain lights which have paintea
in black upon them the name of
the route.  These lights are easily removable and can be re-
placed by others when the car is changed from one route to
another. . The doors aic of quartered white oak, with drop sash
and cherry panels. Theinside of the cars is finished in quartered
vak and cherry panels, and has two large, bevel, English plate
mirrors, onc at cither end. One standard color is in use, the top
panels being Harrison’s new Tuscan red, while the bottom
panels are of Broadway cadmium. The inside of all the cars is
finished in oil, with a very little, delicate, ornamental beading
along the borders. The seats are beautifully upholstered in

EiG. 2—SWITCHBOARD IN PowkR Housg, TORONTO RAILWAY COMPANY,

Wilton, with the company's monogram woven in the backs.
Coul springs of the latest improved type are used. The cars ave
lighted with a serics of five incandescent lamps. The horse cars
are lighted with an oil lamp at either cud,

Thirty-scven motors were supplied by the Westinghouse
Electric & Manufacturing Company, and are of the thirty horse
puncry single reduction type.  All the others ate of the Edison
tvpe, with the exception of five Thomson-Houston and three
Spragpe motors.  Six McGuire, one Brill and one Taylor trucks
are used.  The remainder were bwlt by the company, and are
of wood. The truck springs are elliptic in the casc of the motor

- cars, and strajght in that of the trail cars,
and Jones and Bemis gears are used.  Elec-
tric heaters have been adopted for the motor
cars, and Royal stoves for the trail cars.
Some of the heaters were manufactured by
the company, others are of the Dewey type.
Lappin brake shoes and the old type of
“coffce pot” fare receivers are employed,
though the latter are to be retired for later
appliances.

The company owns one electric and ten
Walkaway snow plows.

The longest line in the city is the King
strect line, which is over seventeen and a
half miles for the 1ound trip.  This line con-
nects the extreme west and east ends of the
city, and is very popular dwing the summer
months in conveyine people from High Park
to Victoria Pari, one at either end of the
route.

The number of passengers per car mile run
during the last fiscal year was 3.9. The
average watts per car, when only motor cars
are used, is 10,640 ; when motor and trailers
are used, per car, 7,980.

The authorized capital stock is $6,000,000.

RECENT PATENTS,
CANADIAN,
43.759-—Hugh Wetster Williams, Victoria, B, C., explosive engine.
43,824.—George H. Waring, St, John, N. B., steam engine.
43.895.—The Bcell Telephone Company of Canada, Boston, Mass., tele-

phone.
AMERICAN,

John D. McEachren, Galt, Ont., steam boiler cleaner, No. 507,030.
Herman H. Brown, Montreal, Que., insulated wire, No. 507,257.
Cyrus S. Dean, Fort Ene, Ont,, boiler flue cleaner, No, 507,421,

PUBLICATIONS.

**Standard Tables for Electric Wiremen, with instructions for Wiremen
and Linemen, Uuderwnters’ Rules and useful Formulac and Data, by Chas.
M. Dauwis, fourth edition, thoroughly revised and cdited by W, D, Weaver,
flexible morocco, 128 pages, prnice $1.00. The new edition of this work

F1G. 3.—INTERIOR OF ENGINE Rgon. TORONTO RAILWAY COMPANY,

- 279 . . Sma
contains the lateSt revisions of the Insurance Ruies of the Underwriters’
International Electric Association, now almost cxclusively used in the
United States  In addition tothe above rules there has been added to
this cdition an important scction on the calculation of alternating current
wiring, which for the first time brings this subject within the reach of
practical men. The W, F. Johnston Co., New York, are the publishers.
The November Arenc closes the cighth volume of this popular Review,
which, by the conspicuousability of its contributors, 1ts unequalled, fearless,
and healthy reformution impulses, has become a power in the Jund.
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ELECTRIC MOTORS.*

SoMR menare born great, some acquire greatness, and some bave great-
ness thrust upon them., As one of the latter § must be counted, and if
my remarks are not as interesting as 1 could wish themto be, please remem-
ber that the honor you have conlerred upon me was ns unsolicited as 1t was
undeserved by me.

‘The subject I havechosen, ** Electnc Motors,” may appear nboulnsn;z?ro-
priate to deliver before a socicty of engineers as if 1 were to go fo the Club
Canudienne and attempt 1o advocate certnin peculiar advantages which the
German lunguage has over the French; but 1 know I am talking to a body
of intelligent, thinking men, whose praocipal tools must necessarily be
“brains,” and 1 do not fear a verdict such as was given in Scotland ycars
ago when a lecturer, who ventured to remark that hand-looms would be
superseded by machinery, was told by the operatives that ** the sooner his
fricnds looked after him the better ™ ; {)ul. just as the words of the man who
was then looked upon as insane have come literally true, there are significant
signs that the mighty monarch ** Steam,” who {ms so long Lcld absolute
sway, niust sooner or later give place in many instances to its rival ** Elec.
tricity.”

Nuymcmus hydraulic, compressed air and similar devices bave been in the
rnatket for supplying power, but, 1 think it issafe to say, have not come
anywhere as near to supplying the geneni demand for small powers as the
electric motor, which is steadily gaining ground and is appazently ** come
to stay.”

Do);aox for a moment imagine that 1 claim the extirction of the stcam
engine ; but what 1 do claim is that fewer will be used, and those which 1e-
main will be larger units.  Waterfalls are being harnessed rapidly and con.
verted into clectric power 1o be conveyedd in an easy manner consideruble
distances, windmills in conjunction with accumulators have been advocated,
and in o small way have had fair success, but what 13 earnestly sought for
and is being experimented on by many is the production of electricity from
heat direct,  This, as can readily be seen, would cause quits a vevolution n
electric power luction.

The economical limit of the clectric motor must be judged primarily on cost
of power, and secondarily, by circumstances, such as space, fire insurance
tils;k, capital, etc,, so no fixed rule willapply, as both factors vary in diiferent
places.

Let us sce the advantage to be gained by the electtic motor :—We save
space, attendance, coal, water, heat, ete., the latter an important item in a

unadian summer, The cost of the clectric power, of course, balances
some of thescitems. You may say that you are at the mercy of a wire,
which niay be broken or cut through many causes. This is very true,
especially ‘with the primitive overhead construction system at present in
vogue by many companies: but will be lessened to a great extent where
underground systemsare used, as for instance, in New York, Toronto, etc.;
and even adnntting the risk, it is no ter than being at the mercy of your
own engine, boiler, or engincer, Repairs, in any case, should more
Eroz:;lplly done to the clectne motor, as it 1s easier knocked down for

andling.

Central stations supplying the power have generally reserve engines and
generators on hand, which can be switched on in an instant when any breaks
down occurs.

One of the faults, if not tAe greatest, hies with the customer 1o wanting to
purchase too small a motor to perform the work ; and, in the majonty of
cases, the very cheapest motor on the matket is what is most in demand.

Electricity 15 not alone in this ; steam engine manufacturers have unfortu.
nately to combat this serious difficulty also, but what is in favor of thesteam
plant is that generally it 1s rated low, and an engine of a rated horse.power
will do a certain per cent. more than that work if called upon to doso.  In
any case, if | understand sicam pnaciples anght, an excessive overload will
simply stall the engine. Not so with the electric motor, however; the so-
called ' safrty ” cut out with its fusible plug has shown itself time and again
to be narchable, and burmt out armatures are of common occurrence.
better protection would bean **electro magnetic” cut-out, which would
open the hinc as soon as more current attempted to pass than it was set for,
but thesc ate not yet tn common use,

A few words as to the measurement of electric power may be of use to
members of the society who wish to test a motor at any time.

** Voltage “ 18 the term used to dencte electrical pressute, and is synony-
mous with ** pounds per square inch ™ as used by engineers,

*Amperes” 1s a term to denote the quantity of electricity, and may be
likened to ** cubic feet of stram.”

A ° Voltmeter * for measuning the pressure of the current is bndged across
(or placed **1n shunt ™ as it is termed) the feed wires which run to themotor,

One of the wires is cutand an ** Ampere Meter ™ let in—placed in **senes ™
’s 1t is termed.

The motor 1s now started up and the readings of both meters are taken.

When volts are multiplied by am the product is termed °* Watts,”
746 of said waus being the electncal equivalent of 1 hiorse power.

Now we will suppose our voltmeter shows 250 volts and the ampere meter
3 amperes, the product we sec is 750 watts, or just about 1 horse power,
which our motor is developing. This is not absolutely correct, as the effici.
ency of the motor itself is not taken into account, but is the way that such
tests are usually made,

A few words may not be out of place explaining why an electric motor
runs at all, A magnct, as you know, has tuo poles, north and south . now,
1f the opposite poles of two magnets are brought together. they will attract
cach other, but if sumlar poles are brought together a repelling action
takes place.  Steel holds this wagnetic cffect ; soft won, however, 15 only
magnctic whea surrounded with convolutions of wite bearing an clectric
current.  These laiter magnets are called ** electro magnets™ and are the
prncipal factors in both motors and dynamos.

Now as we know clectric.ty has two poles also, it follows thus that we
may make the poles of our electro-magnet cither north or south at will, ac-
cordiag to which direction we allow the current to flow through the wire.
This changing of direction of the current ts accomplished by the devices
known as commutator and brushes. \We thus see that it is simply a matter
of attraction and repulsion of two magaets, one termed the * field.” which
1s as a rele stationary, and the other termed **armature,” which revolves.

The uses of the motors are many, and probably most of then well known
to the members here, so we will only touch on such uses as may be novel
and interesting.

The Crocker Wheeler Co. has made direct applications of their motors,
without the aid of any shaiting or belting, to operating the Gatling gun,
cloth-cutting machines for clothing factories, engine lathes with motor con.
cealad in head-stock, screwing machines, pipe cutters, puach presses, ete,
The Crocker Wheeler Co, clatm higher efficiency in factoties by this method,
as belting ard shafiing are done away with and cach machine is under in-
dividual control,

A thirty.ton locomotive for handling freight at the rate of thirty miles per
hour was turned out at Schencetady, N. Y., lately, and showed up well in
the test being coupled back to back with its steam competitor.

*Prper read by W, B, Shaw before the Canadian Association Stationary Eogineers.

I had intended going a little fnto accumulator work to show how reserve
power might be had at' will for stationary motors, not, mark me for street
railway work, in which case I cun cite many reasons why the accumulator
car would not be a cither financinlly or otherwise here; but this
would take sone time, 1 fear, and 1 have occupied too much already, so
will therefore nake way for those who ure to follow with other papers on
subjects more in your line and more ably handled, If, however, my rambl.
ing remarks have awnkened an interest s a subject which has such fascina.
tion for me, I shall feel repaid for any little time spent on what has been a
labor of pleasute,

ENGINES FOR ELECTRIC WORK.
GALT, ONT., Nov. 15, 1893.

Editor Canavian ErzcTricat Naws,

DEAR SIR,—I have read with considerable interest an article
on the style of enginc best suited for electric power stations,
in the July numiber of the ELECTRICAL NEWS, also a letter in
the November number from a correspondent in reply to the arti-
cle mentioned. Befote saying anything concerning the letter |
might just state that my expericace has been such as to lead me
to the same conclusions as the writer of the above named article,
for every conclusion arrived at by him is corect so far as I am
able to judge; at the same time it must be admitted that the
letter in reply is an able production from the writer’s side of the
question, but are all the conclusions at which he arrives correct
in every point? I think not. It is true that the high speed en-
gine has more opportunities to correct the difference of speed
caused by variation of load, and it needs them all on account of
the lightaess of its parts. The writer of the reply will find if he
makes proper inquiries that there are slow speed engines which
have very sensitive governor attachments, 1exulating very closely,
in spite of what he may say to the contrary. He is of the
opinion that the difference in economy between the two styles
of engines has never been accurately determined, but admits
that under favourable conditions the long stroke slow speed en-
gine will develop a horse power with less steam than the short
stroke high speed working under the same conditions. By tak-
ing a trip through the pnincipal cities of the United States, he
will find that in a great many cases the high speed engines have
been removed to make room for the low speed ones; it is not
uncommon to find efectric light and power stations where they
temoved two and even three high speed engines to put in one
slow spced, and by doing so have saved nearly one-half of their
boiler capacity; there is, therefore, but one conclusion to come
1o as to why they made the change—it was that they would have
better economy and fewer repairs. It an engineer will consider
the gquestion with an unbiassed mind, he will soon realize that itis
impossible for 2 high speed engine to give as good economical
results as the slow speed. It is a well established fact that the
clearance is the cause of considerable loss and might be termed
a necessary evil even when reduced to all that it possibly can
be, consistent with a proper and sufficient port area. We shall
suppose the clearance space as small as possible in an engine
16" dia. x 48” stroke, und the space the same in an engine 16"
dia. x 16" stroke; while this spice might in the 48° suoke
only be equal to 3 or 4 per cent.—say 4 per cent.~—in the 16"
stroke it would amount to 12 percent. Then in most of the
high speed engines this loss is still increased from the fact of
using a single valve, which necessitates ports with lurger area,
and besides, in nearly every case it is nece sary to have an ex-
cessive amount of compression to insure a quiet running engine.
For the foregoing reasons, the high speed engine has never
given as good economical results as the slow speed, and it is safe
to say that it is impossible for 1t to do so in the future.

_When using the term lgh speed and low speed in connection
with the engine, it is not meant that there is any difference in
speed of piston—this may be the same.in both make of engines
—but in order that the short stroke engine make the same pis-
ton speed, it is necessary that the speed of the reciprocating
parts be greatly increased over what is necessary in the case of
the longer stroke engine.

. Regarding the repairs on the high speed engine, the fast mo-
ticn of the reciprocating parts must of necessity cause much
more wear than there is on the same parts of the slow speed,
and for this reason the shutting down for repairs would be more
frequent with the one than the other. It might be well to quote
from a paper lately written by Chas. T. Porter, the father of the
high speed engine, in which he says: “I would ask builders in
their own interests to resist the temptation to get the utmost
out of a given engine and set their faces like flint against the
demand for short stroked engines which will occupy but little
room.” As this is quoted from a paper read by Mr. Porter at
the Engineers’ Convention lately held at Chicago, it must of
necessity be considered a matured opinion of one of the ablest
consulting engineers of the present day; as it was given after a
great many ycars of experience, besides being himself a builder
of engines, he must have had good and sufficient reasons for
placing the forcgoing remaik on record. These are points
which ate so well understood by the majority of engincers that
it is not necessary on this occasion to occupy any more space.

\V. T. BROWN.

A by-law has received its first reading in the London_City Council to
raise $65.000 for the purchasc of an electnc light plant.  The proposal of
the Street Car Company to introduce electric power will also be considered
at the next meeting of Coundil.

|



e m— s T

December, 1893

CANADIAEN ELREGTRICAL NEWS

HERD OFFCE:

66 to 71 Front Street

West.
TORONTO ONT
CAPITAL,

$1,500,000.
®

...THE...

LIMITED.

Canadian
Greneral
'Electric
Company

FACTORIES :
Peterborough, Ont.

I Branch Offices and
Warerooms :

124 Hollis Street,
HALIFAX, - N.S.

1802 Notre Dame St.,
MONTREAL, - QUE.
350 Main Street,
WINNIPEG, - MAN.

Granville Strect,
VANCOUVER, . B.C

X X X X

X X X x X x

X X X X

Thomson-Houston Street Railway Generators and Motors
(Same as built by us for Niagara Falls Park & River Railway.)

Thomson-Houston Systems of Alternating Current Apparatus
for Incandescent Lighting.

Edison-Systems of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Electric Arc Lighting Apparatus.
Apparatus for Long Distance Transmission of Power.

Electric Mining Apparatus.

WE MANUFACTURE IN CANADA EVERY DESCRIPTION OF ELECTRICAL MACHINERY AND ELECTRICAL SUPPLIES,

x X X

X X X X X

X

X X X

INSULATED
WIRES

FOR ELECTRICAL USES

Our wire ﬁctory is one of the best
equipped on the continent.

We manufactute every description
of insulated wires and cables, and our
large production enables us to offer
special values.

We desire at this season to calt
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

OfMice and Annunciator Wires,

Flexible Incandescent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation resistance, best
quality of rubber, and gives the most
general satisfaction to users.

TRANSFORMERS

To no other class of apparatus can
the axiom that “the best is the cheap-
est” be more truly applied than to
electrical machinery and_ appliances.
To transformers does this especially
apply. 1t will pay you to buy the best
in the market, and we now offer you the
very best at such a reduced price that
the essentials of quality and efficiency
are combined with extremcly low
Enccs, which is rendered possible only

y the introduction of improved labor-
saving machinery, added to a large
increase in our output.

The Transformer we offer is the im-
proved type F. Thomson-Houston de-
sign, ceiebrated for its high efficiency
and perfect regulation,

The following pomnts m a Trans-
former are all essential: (1) Perfect

safety ; (2) high efficiency ; (3) good
rcgulanon i (4) small core loss; (5)
convenience in installation.

These are attained in the New Type
F. Qil 1nsulated Transformers (which
we are now manufacturing at our works
at Peterborough, Tnt.), in a greater
degree than any other upon the market.

Write (o neareat office for prices
and discounts,

é
|

INCANDESGENT
LAMPS

——————

We have, during the past two months
made such changes and improvements
in our methods of manufacture, and in
the general appearance of our lamps,
that we offer you, with confidence, a
lamp that we are assured is now su-
perior to any other in the market.

We have adopted an entirely new
method of treating and handling our
carbons, and have so improved our
methods of inspecting and testing
throughout cach department and pro-
cess that all nherent defects are
chiminated before the lamps are passed
for shipment.

Price list and discounts furnished
on application.

OUR LAMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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THE PENBERTHY INJECTOR.
Ve illustrate herewith one of the most popular_boller-feeders that has
ever been introduced to the steam ueing public.  The Penberthy automatic
injector was first placed on the market in the spring of 1887. At that time

there were no thoroughly successful automatic injectors manufactured,
almost the only boller feeder 1n use, aside from the steam pump, being

STEAM

ATdNE YFLYM

injectors of what is known as the positive class, which require constant at-
tention aad considerable manipulation of valves in order t0o restart them if
the current of water 1o the boiler is broken for any reason, ‘I'his injector,
therefore, had great opposition to encounter and great incredulity to over-
come before it could make for itself a successful place withthe trade. From

that thuie to the present it lias been the constant aim of the mauufacturers
of this Injector to make such improvements and changes us should increase
its working qualities. In this they have succeeded admirably, having to-
day a machine which is recognized throughout the country as the standard
among 1utomatic injectors,

It works at from 20 to 25 pounds low steam, according to size of the
injector, and from this point up to 145 or 150 lbs,, ts best working point
being, of course, about midway of its range, or at 6510 8o Jhs. On these
!m:ssures it will lift water from 22 to 24 feet, and it is claimied to be the only

njector manufrctured which will work equally well through hot or cold
suction pipe. ‘This is a very great advantage, as frequently the steam vitlve
will not close perfectly tight, and when an Injector is shut off, the steam
leaking through the valve will heat the body of the injector and also the
suction pipe, so that with other machines except the ** Penberthy it is
necessary to cool this pipe before the water can be lified,

During the six and & haif years that this in)cclor has been in the market,
acarly 75,000 of themy have n sold and afmost without exception they
have given satisfaction from the start. ‘The manufacturers write us that
while they received calls at their exhibit in Mactinery Hall at the World's
Columbian Exposition from ncarly all their extensive trade throughout the
United States and Canada and from many thousamts of engineers who hive
used and are using their goods, they only received two complaints from
any cause whatever, and these were of such a nature that a few words of
explanation and instruction <et the matter right with the parties who made
theni.  An examination f the sectional cut will show the simphicity of this
injector, the inside parts being very easy to get at for purpose of cleaning ot
examination. The steat jet ** R ™ can be removed by simply loosening the
nut on the top of the mjector, while the delivery jet Y™ w{ich is the one
most liable to stoppage by dirt, can be taken out without disturbing the
connections to the botler, by simply unscrewing the plug ** O in which
this jot rests.

This popular injector is manufactured by the Penberthy Injector Co., of
Detroit, Mich., v-ho will be pleased to send their catalogue to any steam
user who desires it, on application. 'l‘hef; 1ssue monthly an 8 page paper,
called the ** Penberthy Bulletin,” which they will send to any engincer who
will send them his address,

PULLEYS!
SHAFTING

HANGERS _
WATEROUS

BRANTFORD,
CANADA

8tev! Rim Pulloys ars practically
unbreakabte, are lighter and casleron
shaft, and cost sams as cast pulleys.

MACHINE [
MOULDED
STEEL RIM P
ano GRIP ANY STYLE FURNISHED SPLIT
TURNED IN ANY LENGTHS UP TO 28 FEEY.
SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED. .

KEY SEALED WHEN DESIRED.

RING OILING AND RESERVOIR OIL BEARINGS. STANDS
FOR BEARINGS. WALL BOXES. SPECIALLY HEAYY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES
AND PROMPT SHIPMENT.

GODFREY ST. V. MORGAN

BARRISTER, SOLICITOR, ETC,
27 Wollington St. East, | OFonto

sMIrn’s

JOURNAL BEARING - - - - -
- == - - - LUBRICATORS

Protected by Canadian Patent No, 38,011,

For sale by the manufacturers,

E. C. MOUNT & CO.

766 Cralg Street, - MONTREAL.

TENDERS WANTED

A Weekly Journal of advance informa.
tioa and public works,

The recognired medium for advertises
ments for ‘' Tenders.’ .

- CANADIAN CONTRACT RECORD:
; TORONTO, -

F. E. Dixon & Co.

MANUFACTURRRS OF

LEATHER BELTING

-‘ 70 KING STREET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting,
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TruomAs AHEARN. “‘Wﬁrg_g_[m Y. Sor*m_{.

Contracting Electrical Engineers
by oy K

AHEARN & SOPER

OTTAW.A, ONT.

CANADIAN REPRESERTATIVES OF THE

Westinghouse Electric & Mr's. Co.

Slow Speed ) ] Slow Speed
Single and 1" Direct Current
Multiphase Dynamos
Alternators % and Motors
T &

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.

Ahearn Electric Heaters for Direct or Alternating Circuits,
Long Distance Power Transmission a Specialty.

NOTIC The Westinghouse Alternator is the only Alternator

v of its type in which the Armature Coils are removable
and may be kept in_stock. Coils are lathe wound, thereby securing
the highest insulation. ~ All armatures are iron clad.

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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SPARKS. Mr. Bremaner, one of the clectrical engineers of the Montreal street mil-

“The construction of an electric milway at Edmonton, N, W. T, 1s under  “a¥. h:s invented an electne brake which it is reported has been success-
consideration, A fully tested. A car {urnished with one of these brakes was brought to a stop

‘The formation of associations of stationary engineers at Sherhrooke and
‘Three Rivers, Quebec, is 1n contemplation,

e capital stock of the Ciizens Laght and Power Company. ot Onawnj
has been increased from $100,000 10 $200,000.

The proposed clectric railway to connect the City of Brantford w illl
Sclkiek on Lake Ene, 1s esumated to cost $200,000,

A 1ag h. p Robb-Armstrong cagine has been ordered for the Intercolon-
1al Rulway's electorc ight station, at Moncton, N. B.

A new 1.000 Ight dynamo and also a new engine have lately been pur.
chased by the St. Johns, Que., Etectne Light Company.

- Mz, Edison, father of the celebrated inventor, is still iving. Heis sud

" to have been born in Nova Scotia, on the 7th of August, 1803.

A long distance telephone line, conaecting Fredericton, St. John, Halifax

., and intermediate points, is being constructed by the Moncton, N. B., Tele-

{ phone Company. N

|

The contracts for tics, trolley poles. fencing and the erection of a power
house for the Hamilton, Gnmsby and Beamsville Electnic Railway Company
will shortly be awarded.

The town at Watetloo, Que., 1s to be lighted by clectriaity.  There will
be employed for this purpose forty 32 c. p. tncandescent Jamps: the cost
will be 400 per year.

A offer is said 1o have been made 10 the town of Richmond, Quebec,
by the Richimond County Electnic Company, to light the town for g9 years
for the sum of §11.000 wash,

The fly wheels for the engines in connectiun with the Montreal Street
Railuay Company’s new power station cach weigh 30 tons, arc 28 feet in
diameter, and will run at a speed of 68 sevolutions per minuvte

‘The Montreal Board of Trade are installing an incandescent lighting
plant. Two engines of o h. p. each, of the Robb-Armstrong Company’s
manufacture, will furnish the power for 1.200 incandescent lights.

The Thoueand Island Raitway Company, of Gananoque, are consideting
a proposition submitted by the Kingston Electric Light Company, for the
conversion of the road, which is now operated by steam, to the trolley
sysiem.

The new power station of the Sclkirk Electiic Light Company is about to
g0 1nto operation. 1t is s2id that the company wili have sufficient surplus
poweT 10 be able to furnish part of the power necessary for the electric
railway between Sclkirk and Winnipeg.

within the space of four car lengths, while running at a speed of 20 miles
an hour,

An electnic railway is projected to run {tom Cote des Netges actoss the
summit of the mountain at Montreal. M- David Yuile ts the promotor of
the enterprise, for which a charter has been obtained. The length of the
road will be about 2% mles, and it is expected to be in uperation by the
first of the new year.

The City Council of Halfax have accepted the tender of the Halifax
Iluminaung and Motor Company for street lighting for a term of theee
years as follnws- 150 2 000-c. p. arc ights at $78.75; 50 1,200 ¢. p. incan-
descent at $23.87 ; 0 32 p. incandescent at $17.52, the Gty reserving the
nght to ncrease the number of arc or Incandescent lights as they may
desire at the contract price per light.

The Toronto and Richmond Hill Strect Railway Company are being sued
for $20 ooo damages by Thomas Armstrong, real estate agent, on the ground
of damages to tus property by the use by the company of the Forest Hilt
road. ‘The plaintiff also asks for an injunction to restrain the company from
further using the road, and for the disallowance of tha township by-law
granting the company a bonus of $s0,000.

Mr. R. R, Dobell, president of the Canadian Atlantic Cable Company,
has received an offer for Inying the company’s cable from a point at the
Strat of Belle Isle 10 a point on the west coast of lreland. A meeting of

the Canadian directors is to be held shontly to consider the offer, and the -

Dominion Parliament will be asked to sublsidize a direct cable connection
between Canada and Great Rritain, It is believed that the British Govern-
ment will also assist the project.

Application has been made to the courts by the creditors to have the
Consolidated Electric Co.. of Fredencion, N. B., put into hiquidanion. The
salicitor for the company applics to have the application set aside on the
ground that the court had not jurisdiction to make the order for the wind.
ing up of the company unter the Winding Up Act, by reason of its bewg a
railway company and exempt from the operation of the statute. The
matter has been sent up for argument.

{ncorporation is being asked for by the Preston and Berlin Strect Rail- |

way Cempany, Ltd., to operate a line from Fresion to Berlin, and connect- :

ing at I'reston with the Galt and Preston road. and at Berlin with the Berlin
and Waterloo Street Railway. The proposed capital stock is $100,000.
The provisional directors arc : Thomas Todd, Danicl Spiers, Wm. H. Sutz,
of Galt ; R. Gregory Cox, St. Catharines ; T. M. Burt, Waterloo: Fred,
Clare, Preston; Joha Feancll. Berlin, and R. G. Dickson, Niagara

Reliance . .
Automatiec . .

Alternating Current . .

Dy,

A.MOS

PERFECTLY AUTOMATIC,
FROM ONE LIGHT TO FULL LOAD.

MANUFACTURED BY

THE RELIANGE ELECTRIC MFC. Co.

(LIMITED)
WATERFORD, OINT.

Write for prices and investigate before

63

purchasing . . . ..

BRANCH OFFICES:

106 King St. West, TORONTO, ONT.

749 Craig Street, MONTREAL, QUE.
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SPARKS.

The Canadiun Pacific Telegraph Company anucunce the apening of a
telegraph line from Halifax to Sydeny, C. B.

The Fredericton Gas and Electric Light Co. have contracted 10 hght the
streets of the city for ten years at §55 per light per year.

The largest electnc power generator in Canada is now being placed in
the power house of the Oulawa Electric Street Raulway Company,  ftisa
700 h. p. Westinghouse multipolar wnachine and weighs 37 tons.

‘The Vancouver News announces the arrival in that aity of Mr. H. Pim,
of Toronto, to succeed Mr. E. Maxwell as manager of the General Electrnic
Co.’s business.  Mr, Maxwell has gone to Portland, Oregon.

The Westntinster and Burrard Ialet Telephone Company propose to ex-
tend therr line to the Amencan boundary, iad thus afford wire connection
with Seatile, Tacoma, Spokane, Portland and San Francisco,

8ell Telephone stock is reported to be very strong. and lhittle or nonets
obtainable tn Montreal under 130. “I'his stock which pays 2 per cent. quar-
terly, is said to be pradually passing into the hands of small investors.

1t is stated Ly the manager thatthe Nugara Falls Patkand River Ratlroad
carried without accident 1ast season, 354,000 -passengers. The wotk of

double tracking the line was commenced 1n September and ts being rapidly -

pushed forward.

The Western Union Telegraph Company has been granted permission
by the Canadian Customs Department to land, free of duty, at Canso, a
part of cable to be used i repaning the Anglo-American cable, ninc miles
from Nova Scotia shore.

Mr. D. H Keeley, Acting Superintendent G¢  rnment Telegraphs, has
just returned {rom the Gulf of St. Lawrence, having seen to the repair of the
cables to the Magdalen Island and St. Paul's Islind, as well as the laying
of a new short hine to Anticosti.

A 500 light plant has Iately been mstalled by the Canadian General Elec
tnic Company at Lethhndge, N. W, 1%

Ttis reported that an Amesican Company 1s prospecting with a view to
establisting an electnie rulway i Charlottetown, P E. 1.

The Hamilton City Counul have adopted a by-iaw granting a bonus and
right of way 1o the Haunulton, Gumsby and Beamsville Llectne Kalway.
The prowioters of the railway have secured the necessary rglit of way over
abmost the entire route, and have started men to work on the grvding of the
hines.

On the Montreal Park and Island Railway Company’s hines, which ate
about completed, Mr. Roy. the Company’s engineer, bas caused to be
used broken stone for the road beds.  Cars of Amenican patters, 23 fet
in length are to be used on tais line.  The following gentlemen were lately
elected as the officers of the Company . Hon. Lows Beautnen, president ;
Hon. J. R. Thibaudeay, vice-president , Robt. L. Ga 1, treasurer , Maurice
Perrault, secretary and assistant trewsares . Davad Mornice, Henry Hogan
and M. S, Lonergan, directors.

The Cuty Council of Ottawit refused to allow the North Amencan Tele-
graph and Telephone Company to bring its wizes into the city except by
mcans of conduits, and then only on condition that the C omgxiny would
pay 1o the aity 6 pes cent, of its gross receipts.  The Company did not fall
in with this proposition, but it 18 allegedd, secured an catrance to the ity by
utthzing the poles of the Bell Telephone Company. the Standard Elecine
Company, and fite alarm poles, The City Engineer was instructed to at
once remove the poles and wires attached to Corporation property. and that
official carnied out his nsiructions by cutting the Company’s wites.  The
City Solicitor of Ottiama has given 1t as his opinion that the Bell Tele-
phone Company have the nght to allew ather companies 10 stnng wires
upon therr poles and that the action of the Nonth American Telegraph and
Telephone Company in thus stninging thar wires was legal,

THE

HAWORTH BELTING CO.

MANUFACTURERS

OFFICE AND FACTORY: 9 AND 11 JORDAN STREET,

TORONTO

The Imported

English Liquid Vegetable “Anti-Scale”

cee. ISTHE ...,

BEST BOILER COMPOUND rox LOCOMOTIVE, MARINE and STATIONARY BOILERS.

Efficient in its working without injury to the beiler plates and tubes.
TOTALLY PREVENTS SCALE ... REMOVES INCRUSTATION, CORROSION AND PITTING ... PRESERVES THE PIATES AND TUIES
PREVENTS LEAKAGE OF BED TaPs, \WWATER GAUGES, ETC.
This componnd is purely vegetadle, proves reliable, and worthy of use by all enginecers.
Used in Great DBritain aud the Colonics.

TESTIMONIALS REFERRING TO ITS EXCELLENCE, AND EVERY INFORMATION CHEERFULLY GIVEN ON APPLICATION TO

S, BTUG-ES

(Agent for John C. Taylor & Co., Ltd., Manufacturers, Bristol, England)

436 Richmond Street . :

LONDON, ONT
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SPARKS.
The Winnipeg Electnic Ratway Comgriny has recently reduced the wages
of its ewployees by 20 per cent,
I'hc Legal and Commeraiat Exchange reports the assignment of Messrs,
Quintard & Packard, dealers i clecineal supplics at Victoniz, B. C.

The Toronto Railway Company have purchased n 250 b p. Robb-Arm.
strongy high specd engine, to be used s an auxthary, dunng the winter, to
thieir present power stanvon.

An all ngcht service has been maugueated by the Bell Telephone Co. at
Owen Sound, and negotiations arc proceeding with the object of furnishing
the town with an clectue fire alatm systen,

Parlament will be asked to grant incorporation to the Niagara Falls
Electnic Rulway Brudge Company, to binld o bridge actoss the Niagam
Ruver between the Falls and the Whirlpool sapids.

A 1g0h. p condensing engine sind steel boiler, have been purchased by
the Peactangmshene and Midland Laght and Power Company, of Penctan-
guishene, for thexr power stution, now 1n course of erection.

The first cleane plant of the Waddel)-Entz Company's manufacture s
been wstalled in the Gazerse Bulding at Montreal, by the Company’s Cana.
duan agents, Messrs. John Langton & Company. of Toronto. The plant
comprises a 30 Kilowatt incandescent dynamo of the slow speed type, and
a slate switch-board proaded with volt meter and ammeter.

The london West Electne Railway went into operation on the 4th of
Novembes. ‘lhe cvent was celebrated as a public holiday. The road is
owaed by the comnpany which operates the horse car system in the city
propes.  There has been opposition on the part of some of the citizens and
their representatives in the aity counail, 1o the grantiag of a franchise to the
company for the city and the conversion of the city lines to dectricity. It
is c«pected that the new clectne road 10 London West will serve to show
the citizens the supenonty of clectnaty, and aud the company in secunng
the oty franchise.

When permission was granted the Merchants” Telephone Company, of
Montieal, to crect poles on the streets of that city, 1t was supposed by the
councit that the resolution granung the pnvilege called for the work to be
donc under the supervision and control of thecity engincer. 1t has turned out
however that the wording of the resolution does not cover this point, and
the teicphone company ase erecting poles in a manner 0 pleass themselves,
and in some cases much 10 the disatsfaction of the citizens.  This privilege
granted to the Merchants’ Comipany. will incidentally wock 10 the advan-
tage of the Bell Telephone Company also, assolong as one company is
allowed 1o run its wires overhead, the other commany will alse escape -the
expense which would be entatled Ly putiing thesr wires underground.

We leam from the annual repont of Mr. Grenville C. Cunningham, chief
engineer of the Mortreal Street Rarlway, that the total mileage of the road
when compicted will be about 85 miles. 533 miles of new track have
alicady been land, and 1t 1s cxpected that when winter sets in the whole
system will have been kud with rads. 33 miles of overhead trolley have
been constructed, and some 300 poles pat up. There age in use at present
71 mator cars, cach car baing fined with two 25 he p, motors. By the time
the winter sets in this aquipment will have been tncseased 1o 100 thotors and
$ SpOW sucrpers. 3300 hl s at present being ased, 1.000 h. p. beng
supplicd by the Royal Elec ric Company. 1.000 h. p. by a temporary power
station crected by the company, and 200 h. p. from the Moatreal Exposition
Company's engines.  The new power station which the company are crect-
ing on Willim street wall afford a 1otal of 3.000 b p Itas expected that
powet frems two eagines from this station will be available before the end of
the year.  ‘Ihe engine house in conncction w.th this 1ew station s 2335 fect
long by 187 fret wide, and will contain six enganes, cach having a capacity
of oo b . and dtving two kilowatt Edison generatons. Sufficient space
will be allowed 1 the hutkding for two more engines.  Water for conden-
sing purposes wall be otkaincd from the canal. A chimoey 186 fect high by
9 fect :intenor diameter has been erected,

The Bell Telephone Co'y

OF CANADA, L D.
MONTREAL

MANUPACTURKS AND I{AS FOR SALE KVERY DESCRIFTION OF

TELEPHONIC Stse- ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Will furnish tenders {or supplying \Varchouses, Public Buildings, Hotels,
and Dwellings with

PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS. PUSH
......... BUTTONS, ETC. . .. ...

Will also furnish tenders to Cities, Towns and Villages for FIRe ALARY
AND POLICE PATROL SYSTEMS,
Catalopues will b furnisked on application.

SALEs:DEyAmm:

MONTREAL:

‘Bell Telephone Bailding,
* 367 Aqueduct Street.

TORONTO:
Bell Telephone 'Building,
37 Tunc;;'gnnce&rea.

HAMILTON:

Bell Telephone Building,
Hughson Street.

OTTAWA:;

Bell Telepbone Building,
Queen Street

QUEBEC:
Bell Telephone Building,
St, John and Palace Streets.

WINNIPEG:
Forrest'Block, XMain Street,

- ROBIN & SADLER
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.
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Special - Pulleys

Split or Solid

oo« WE MANUFACTURK. ..

BELT PULLEYS IN ALL SIZES

From 3 inch diam. to_13 fect diam.
\WVith iron centres and nm.
Guaranteed for any pewer required.

AlSO SOLE MANUFACTURERS

DODGE PATENT WOOD SPLIT PUGLLEYXS

TORONTO ELECTRIC HOTOR €O.

MANL FACTURERS

Dynamos ¢ Motors

ARC LAMES FOR INCANDRSCRENT CURRENT,
REFAIRING A SPECIALTY.

107 Rdelaide St. W. - Toronto, Ont.

all sizes always in stock.

WRITE FOR CATAILOGUR.

Dodge Wood Split Pulley Co.

Office: GS King St. ¥est, TORONTO.
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The Canadian 0fice & School Furniture Co.
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win® PRESTON,

Hﬂ- MR-O N; AUTM;HG
ENGINES

SIMPLE and COMPOUND,

These Engins:ha\'c the most simple and most
° perfect fly wheel governor in use.

ROBB ENCINEERING GO., Lvo.

Ambherst, - Nova Scotia.

lf?ouyvant to . ... .
SELL 7 =
ANYTHING

to s waclsato sd rtall e AND GUT OFF GOUPLINGS

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

ANYWHERE

in Canada, you can reach them

a5 MitLErR Bros. & Toums,

c“‘“'“ HARD'ARE MERc"‘“ . (Successors to Miller Bros. & Mtchell)
J . MeLEAN c0. Lo 1| Toronto Office : 74 York Street, MONTREAL, QUE.
10 FRONT ST. '!‘-f us"‘- ToroxTO. .

ESTABLISHED 1869,

THE
HAZLETON
BOILER,

The
Handiest,
Safest,

THE CANADIAN LOCOMOTIVE. & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

P

and

ARMINGTON & SiMs” HiGH SrRED ENGINE For ELECTRIC LI1GNT PLANT, ETY.

NOTICE. T ——
The Canadian Locomotive & Engine Co., Limited, of Kingston, Ontano, have the exclusive license GYGLE " GAS ENG‘"E

for bailding our Improved Patent High Speed Engine for the Dominion of Canada, and aze far- IMPULSE EVERV REVOLUTION without
oished by us with drawings of our latest improvements. a scparate pump.  NO SLIDE.

PROVIDINCE. R. 1. Nov. 18th, 1885, {Signed) ARMINGTON & SIMS.

Descriptive Catzlogues cf theabove onapplication,
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G W. HENDERSON  antasturer and contractor _Fy EGTRIGAL SUPPLIES

ESTIMATES FURNISHED FOR. . ...

Wiring and Installing Complete Electric Plants

EXPERIMENIAL APPARAIUS, MODELS, PATTERNS,

LIGHT MACHINERY AND COMMUTATORS,

ELECIRICAL APPARAIUS OF A1l KINDS REFAIRED. leury treet . . .. . ..
APPARATUS AND  MaCHINLRY,

STORAGE BATIERIES, DOCIORS AND DENTINIS ETECTRICAT \CORNER JUROKS)
ELECTRIC AND Gas FINIURES.
BUCKEVE INCANDESCENT Laves, M OI\T I R l A I
SOMOFFS FANCY AND MINIANTURL INCANDESCENT LAMPS.
LONDON MAC‘HIN E TOOL CO.,

LL.ONDON, . ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

Ao B, WILLYAMS, General .4gent, TORONTO, ONT.

It is no longer necessary to import Carbon Points. -

THE PETERBOROUGH GARBON AND PURGE[MN CO.

. can furnish them equal to nny ln the world, as they are .
MANUFACTURERS OF

CARBGN POINTS for all Systems of Arc Light, BATTERY PLATES CARBONB RUSHES,

nd all kiuds of $*orcelan for Electrical and Hardware $s

neBELTING

) -T2RENTS..  THE J. . MCLAREN BELTING GO. MoNTREAL

Telephar

TULCANIZED FIBRE G0, =wenmssmmen s
o s o JIARD VULGANIZED FIBRE

In Sheets, Tubes, Rods, Stieks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFFIGE: 14 Dty ST1., NEW YORK.

Please mentan the ELECTRICAL NEWS when corresponding with advertisers.

GET A RELIABLE BOILER FEEDER dmsyererais BUY THE BEST

S IF YOU DO THIS YOU WiLL USE .,

”"PENBERTHY AUTUMATIG INJEGTOR

B e e e e e
i e —————————]

i3,000 IN USE.

Penberthy Inj—ector Co. - Detroit, Mich.

Scnd for circular and price list. Braunch Factory at Windsor, Ont.




