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ON LIGHT AND OTHER HIGH FREQUENCY PHENOMENA.*
By NIKoLA TESLA.
INTRODUCTORY.

WHEN we look at the world around us, on Nature, we are
impressed withits beauty and grandem.  Each thing we perceive,
though 1t may be vanihungly smally 1s i wself a world, that is,
Iike the world of the visible universe, matter and force governed
by law—a world, the contcmplation of which fills us with feelings
of wonder and wrresisibly urges us to ceaseless thought and in-
quiry, But i all this vast world, of all objects our senses
reveal 10 us, the most marvellous, the most appalling to our un-
agmation, appears nodoubt a highly developed organisin, a think-

lyze the condition of the retina when disturbed by thought or
reflex action, by the help of some optical or other means of such
sensitiveness that a clear idea of its state might be gained at
any tme? If this were possible, then the problem of reading
one's thoughts with precision, like the characters of an open
book, might be much easier to solve than many problems be-
longing to the dumain of positive physival sticnce in the solu
tion of which many, if not the majority, of stientific men impli
citly believe.  Helimboltz bas skown that the fundi of the eyes
are themselves luminous, and he was able to see, in total dark
ness, the movement of his arm by the light of his own cyes.
This 15 one of the most remaskable espenments recorded in the
history of science, and probably only a few men could satisfac-
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ing being. Ifthereisanything fitted to make us adsnire Nature's
handiwork, it is certainly this inconceivable structure, which per-
forms 1ts innumbeable motions in obedience to external influence.
To understand its workings, to get a deeper insight into this Na-
ture’s master-piece, has ever been for thinkers a fascinating aum,
and after many centunes of arduous research men have arrived at
a fair understanding of the functions of its organs and senses.
Agan, in all perfect harmony of its parts, of parts which constitute
the matenal or tangible of our being, of all its organs and senses,
the eye is thc most wonderful. Itis the most precious, the most
indispensable of our respective or directive organs, it is the great
gateway through which all knowledges enters the mind.  Of all
our organs it 1s the one which isin the most intimate relation
with that which we call intellect.  So intimate is this relation,
that it is often said that the very soul shows itself in the eye.

It can be taken as a fact which the theory of the action of the
eye implies, that for cach external impression, that 1s, for each
image produced upon the retina, the ends of the visual nerve.,
concerned in the conveyance of the impression to the mind,
must be under a pecuilar stress orin a vibratory state. It now
does not seem improbable that, when by the power of thought
an image is evoked, a distinct reflex action, no matter how weak,
is exerted uponr certain cnds of the visual nerves, and therefore
upon therziinz. Will it ever be within human power to ana-

*A lerturo delivered before the Franklin Institute, at Phiiadelp‘..-,\. Feb. 24th,
:'9;.9 and before the National Rlcctric Light Association, at St. Loais, Mo, March
3, 1893,

torily repeat it, for it is very likely that the luminosity of the eyes
15 associated with uncommon activity of the brain and great
imaginative power. It is fluorescence of brain action, as it were.

Another fact having a beatng on this subject which has prob
ably been noted by many, since it is stated 1n popular expressiens,
but which I cannot recollect to have found chronicled as 4 posi
tive result of observation, is that at times, when a sudden idea
ot umage presents itself to the intellect, there is a distinet and
sometimes painful sensation of luminosity produced in the eye,
observable even in broad daylight.

The saying then that the soul shows itself in the eye is deeply
founded, “and we feel that it expresses a yreat truth, Ithasa
profound meaning cven for one who, like a poet ur artist, only
followiny his inborn instinct or love for Nature, finds delight in
aimless thoughts and in the mere contemplation of natural
phenomena, but a still more profuund meaning fur one who, in
the spirit of positive scientific investigation, scehs to ascertain
the causes of the effects. It is principally the natural philoso-
pher, the physicist, for whom the cye is the subject of the most
intense admiration.

Two facts about the eye must forcibly impress the mind of the
physicist, notwithstanding he may think or say thatit is an im-
perfect optical instiument, forgetting that the very conception of
that which is perfect, or scems so to him, has been gained
through this same instrument. First, the_cye is, as far as our
positive knowledge gocs, the only organ which is dircctly affect-
ed by that subtle medium which, as science teaches us, must fill
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all space; sccondly, it s the most sensitive of our organs,
mcomparably more sensitive to external impicssions than any
other, . .
The organ of heanng unphies the unpact of ponderable bodies,
the organ of smeil the transference ot detuched matenial particles,
and the organs of taste and of touch or force, the direct contact,
or at least some saterference of ponderable matter, and this is
true even in those mstances of animal organsms, in which some
of these organs aie developed to a degree of truly marvelous
perfection.  I'hus being so, 1t scems wonderful that the orngan of
sight solely should be capable of bemng stirred by that which all
our other organs arc powerless to detect, which yet plays an

Lig &

FOrM OF INVCHARGRR WITH MAGNET USKD IN THE DIRKCE
CURRENT CONVRRSION,

essential part in a1l nataral phenomena, which transmits all
energy and sustams all motion, and, that most intricate of all,
Iife, but which has propeities such that even a scicntifically
truned mind cannot help drawing a distinction_between it and
all that 1s called matter.  Considering merely this, and the fact
that the eyc, b; 1ts marvelous power, widens our otherwise very
narrow range o, perception far beyond the himits of this small
world whicl 1s our own, to embrace myriads of other worlds, suns
and stars in the mfinite depths of the universe, would make it
justifiable to asser: that s an organ ~f a higher order.  Its
erformances are beyond comprehension.  Nature, as far as we
know, mever produced anyithing more wonderful.  We can get
barely a funt wdea of tts prodigious power by analyzing what it
does and by comparing. \When ether waves impinge upon the
human body, they produce the sensations of warmth or cold,
pleasure or pain, or perhaps other sensations of which we are not
aware, and any degree or in‘ensity of these sensations, which
degrees are infinite in number, hence an infinite number of
distinct sensations. Dut our sensc of touch, or our sense of
force, cannot reveal to us these differences in degice or intensity,
unless they are very great.  Now we can readily conceive how an
organism, such as the human in the eternal process of cvolution,
or, more philosopically speaking, adaptation to Nature, being
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constraincd to the use of only the sense of touch or force, for
nstance, nmight Jdevelop this sense 10 such a degree of sensitive

ness or perfection that it would be capable of distinguishi. .+ the
nunutest differences i the temiperature of a body even at . ame
distance, to & hundredib, vt thousandth, vt aallionth part of a
degree. e, even this appareatly impossible perfurmance would
not begin to compare wih that of the eye, which iy _apable of
distingwishing and wnieyiny to the mind “n a single instant
wnumerable pecuhantics of the body, be it in form or color or
other respects.  This power of the eye rests upon two things,
namely, the recullinear propagation of the disturbance by which
1t1s affected, and upon its sensstiveness.  To say that the eye is
seqsitve 1 0ot saying anything, Compared with ity all other
organs arc monstrously crude. The organ of smell which guides
a dog on the trul of a dee:, the vigan of touch or foree which
guides an insect in its wanderings, the organ of hearing, which

is affected by the slightest disturbances of the air, are scnsitive
organs, 10 be surc, but what are they compared with the human
eye! No doubt it responds to the taintest echoes or reverbera-
tions of the medium ; no doubt, it brings us tidings from other
worlds, infizitely remote, but in 1 language we cannot as yet
always understand. And why not ? Because we live in a medium
filled with air and otier gases, vapars and a dense mass of solid
patticles flying about  These play an imror(:\m part in many
phenomena, they fritter away l‘\c energy of the vibrations before
they can reach the eye, they too, are the carriers of germs of
destruction, they get 1mto our lungs and other organs, clog up
the chiannels and unperceptibly, yet incvitably, arrest the stream
of lifc. Could we but do away with all ponderable matter in the
line of sight of the telescope, it would reveal to us undreamt of
marvels.  Even the unaided eye, 1 think, would be cnpable of
distinguishing in the pure medium small objects at distances
measured probably by hundreds or perhaps thousands of miles.

But there is something else about the eye which impresses us
still_miore than these wonderful features which we obscrve,
viewing it from the standpoint of a physisist, merely asan aptical
instrument—something  which appeals to us more than its
marvelous faculty of being direcdy affected by the vibrations of
the medium, without interfercnce of gross matter, and more than

Figtd
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us inconcetvable sensitiveness and discetning power. Itis its
significance i the processes of life. No matter what one's
views on Nature and life may be, he must stand amazed when,
for the first time in his thoughts, he realizes the importance of
the eyc in the physical process and mental performinces of the
human organism. Aml bow could it be otherwise, when he
reahizes that the eye 1s the means through which the humnan race
has acquired the entirc knowledge it possesses, that it controls
all our motions, more still, all our actions,

There 1s no way of acquiring knowledge except through the
ey> What is the foundation of all philosophical systems of
ancient and me* 1 times, in fact of all the philosophy of man?
I am, I think; . .ink, therefore I am.  But how could I think
and how would I know that I exist, if I had not the eye? For
knowledge involves consciousness; consciousness involves
ideas, conceptions ; conceptions involve pictures or images, and
images the scnse of vision, and therefore the organ of sight.
But how about blind men, will be asked? Yes, a blind man may
depict in magnificent poems forms and scenes from real life,
from a world he physically does not see. A blind man may
touch the keys of an instrument with unerring precision, may
buiid the fastest boat, may discover and invent, calculate and
construct, may do still greater wonders—but all the blind men
who have done such things have descended from those who had
sceing cyes. Nature may reach the same result in many ways.
Like a wave in the physical world, in the infinite ocean of the
medium which pervades all, so in the world of organisins, in life,
an impulse started proceeds onward, at times, maybe with the
speed of light, at times, again, so slowly that for ages and ages

ILLUSTRATING THE EFFRCT Ok VARYING ELECTROSTATIC FORCR
WITHE A TRANSPORMER OF 200,000 VOI.TS PRESSURE.

it seems to stay, passing through processes of a complexity -
coaceivable 1o men, but in all its forms, in all its stages, its
energ) ever and ever integrally present. A single ray of light
from a distant star falling upon the cye of a tyrant in hygone
times may have altered the course of his life, may have changed
the destiny of nations, may have transformed the surface of the
flobe, so intricate, so inconceivably complex are the processes
in Nature. In no way can we get such an overwhelming idea
of the grandcur of Nature than when we consider that in ac-
cordance with the law of the conservation of energy, throughout
the infinite, the forces are in a perfect balance, and hence the
energy of a single thought may determine the motion of a
universe. It is not necessary that cvery individual, not even
that cvery generation or many gencrations, should have the
physical instrunient of sight, in order to be able to form images
and to think, that is, form ideas or conceptions ; but sometime

-
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or other, during the process of evolution, the eye certainly must
have cxisted, else thought, as we understand it, would be im-
possible, clse conceptions, hke spirit, intellect, tmind, <l it as
you may, could not exist. It is conceivable that in some other
world, in some other beings, the eye is replaced by a different
organ, cqually or more perfect, but these beings cannot be
men.

Now what prompts us te all voluatary motions and actions of
any kind? Again the eye. 1f I copscious of the motion, |
must have an «lea ot concepuion, that is, an image, therefore the
eye. If 1 am not precisely conscious of the motion, it is because

Figba 166
ILLUSTRATING THE EFpPECTS OF RAPINLY VARYVING AND STEADY
ELECTROSTATIC FORCE,

the images are vague or indistinct, being blurred by the super-
imposition of many. But when | perform the motion, does the
impulse which prompts me to the action come from within or
from without? The greatest physicists have not disdained to
endeavor to answer thix and similar ‘questions, and have at times
abandoned themsclves to the deli hts of pure and unrestrained
thought. Such questiuns arc generally considered not to belong
to the realm of positive physical science, but will before long be
annexed to its domain.  Helmholtz has probably thought more
on life than any other modern scientist.  Lord Kelvin expressed
his belief that lifes process is electrical, and that there is « force
inherent to the organism and determining its motions.  Just as
much as 1 am convinced of any physical truth T am convinced
that the motive impulse must come from the outside. Tor,
consider the lowest organism we know—and there are probably
many lower ones—an aggregation of a few cells only. 1Ifitas
capable of voluntary motion, it can perform an infinite number of
motions, all definite and precise. But now a mechamsm con-
sisting of a finite number of parts, and a few at that, cannot

rform au infinite number of definite motions, hence the
impulses which govern jts movements must come from the en-
vironment. So the atom, the ulterior element of the umvcerse’s
structure, is tossed about in space eternally, 4 play to external
influences, like a float i a troubled sea. Were 1t to stop uts
wmotion it would die. Matter at rest, if such a thing could exist,
would be matter dead. Death of matter ! Never has a sentence
of deeper philosophical meaning been uttered.  This is the way
in which Brof. Dewar forcibly expresses it in the description of
his admirable experiments, in which liquid oxygen is handled as
one handles water, and air at ordinary pressure is made to
condense and cven to solidify by the intense cold. Expeniments,
which serve to illustrate, in his language, the last feeble mani-
festations of.life, the last quiverings of matter about to die. But
human eyes shall not witness such death. ‘There s no death of
matter, for throughouvt the infinite universe all has to move, to
vibrate ; that is to live.

I have made the preceding statements at_ the peril of treading
upon metaphysicat ground in my desire to introduce the subject
of this lecture in i manner not altogether uninteresting, I may
hope, to an audience such as 1 have the honor to address. But,
now then, returmng to the subject, this divine organ of sight,
this indispensable instrument for thought and all intellectual en-
joyment, which lays open to us the marvels of this universe,
through which we have acquited what knowledge we possess,
and which prompts us to, and controls, all our physical and
F\c}r‘u;tl activity. By what is it affected? By light! \What is
ight

We have witnessed the great strides which have been made
in all departments of science in recent years. So great have
becn the advances that we cannot refrain from asking ourselves,
Is this all true, or is it but a dream? Centuries ago men have
lived, have thought, discovered, invented, and have believed
that they were soaring, while: they were merely proceeding at a
snail's pace. So we, too, may be mistaken. But taking the
truth of the observed events as one of the implied facts of
science, we must rejoice in the immense progress alrcady made,
and still more in the anticipation of what must come, judging
from the possibilities opened up by modern research. There is,
however, an advance which we have been witnessing, which
must be particularly gratfying to all lovers of progress. Itis
not a discovery, or an invention, or an achievement in any par-
ticular direction. It is an advance in all directions of scientific
thought and experiment. I mean the generalization of the
natural forces and phenomena, the looming up of a certain broad
idea on the scicmigc horizon. It is this idea which has, how-
ever, long ago taken possession of the most advanced minds, to
which I desire to call your attention, and which 1 intend to
HNusteate, in a general way, in these experiments, as the first step
in answering the question, “ What is bghi?” and to realize the
modem meaning of this word.

Itis beyond the scope of my lecture to dwell upon the subject
of light in general, my object being merely to bnng presently to
your notice a certain class of light cffects and a nuinber of phe-
nomena observed in pursuing the study of these cffects.  But to

be consistent in iny remarks it 1s necessary to state that accond.
my to that wdea, now accepted by the wayonty of suentific men
as a positive result of theoreucal and esperumental mvestigation,
the vanous forms or manifestations of energy which were gener-
ally desigaated as *electng, or more preusely “electromagaet,”
are eneriy mamnfestations of the sane nature as these of radiant
heat and light. ‘Therefore, the phenomena of light and heat,
fmd others besules these, may be called electiieal phenomena.
l‘hug» electrical suence has become the mother suence of all,
and its study has become all mportant. The day when we shall
know what “electricaty’ s wall chiromele an event probably
greater, moreimportant than any other recorded in the history
of the human race. “The time will come when the comfort, the
very existence perhaps of man will depend upon that wonderful
agent. For our existence and comfort we require heat, light and
mechamcil power.  How do we get these?  We get them from
fucl, we get them by consuming material.  What will man do
when the forests disappear? when the coal fields aie exhausted?
Only one thing, according to our present knowledge will remaing
that is, to transmit power at great distances. Men will go to the
waterfalls, to the tides, which are the stores of an infinitesimal
part of Nature’s immeasmable energy.  There will they harness
the energy and transmit the same to their settleinents, to warm
their homes by, to give them hght, and to keep ther obediem
slaves, the machines, toiling.  But how will they transmit this
energy if not by clectricity 2 Judge then, if the comfort, nay, the
very existence, of man will not depend on clectricity. 1 am
aware that this view is not that of a practical engincer, but
neither is it that of an illusionist, for it is certain that powaer
transmission, which at present is merely a stimulous to enterprise,
will some day be « dire necessity.

It is more important for the student who takes up the study
of light phenomena to mike himself thoroughly acquainted
with certain modern views, than to peruse entire books on the
subject of light itself, as disconnected from these views., Were
I, therefore, to make these demonstrations before studen.s seck-
ing information—and for the suke of the few of thosc who may
be present, give me leave to so assume 1t would be my princ-
pal endeavor to impress these views upon theiwr minds in this
series of experiments,

It might be sufficient for this purpose to perform a simple and
well known experiment. I might take a familiar appliance, a
Leyden jar, charge it from a frictional machine, and then dise
charge it. In explaining to you its permancnt state when
charged, and its transitory condition when dischmging, calling
your attention to the forces which enter into play and to the

figSa
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vanious phenomena they produce, and ponting out the relaton
of the forces and phenomeni, [ might fully succeed in llustrat-
ing that modern idea. No doubt, to the thinker, this' simple
experiment would appeal as much as the most magnificent
display. But this is to be an _experimental demonstration, and
one which should possess, besides instructive, also entertaming
features, and, as such, a simple experiment, such as the one
cited, would not go very far toward the attainment of the
lecturer’s aim. I inust, therefore, choose another way of illus-
trating, more spectacular, certainly, but perhaps also more
instructive. Instead of the fiictional machine and Leyden jar |
shall avail myself in these experiments of an induction coil of
peculiar properties, which was described in detail by meina
lecture before the London Institution of Eleciric Engineers, in
February, 1892, This induction coil is capable of yielding
currents of cnormous potertial differences, alternating with
eatreme rapidity.  Wath this apparatus I shail endeavor to show
you three distinu classes of effects, or phenomena, and it is my,
desire that cach experiment, while serving for the purposes of
illustration, should, at the same tune, teach us some novel truth,
't show us sume novel aspect of this tusunaung suence.  But
before doing this 1t seems proper and useful to dwelt upon the
apparatus employed, and method of olnaiming the high poten.
tials and high frequency currents which are made uscof in these
experiments,
ON THE APPARATUS AND METHOUD UF CUNVERSIUN,

These high frequency currents are obtamned 2 pecubiar
manner. The method employed was advanced by me about
two years ago in an expenmental lecture before the Amencan
Institute of Electrical Engincers. A number of ways, as practice
ed in the laboratory, of obiaming these currents, cither from
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continuous or low frequency alternating currents, is diagram-
matically indicated 1n Fig. 1, which will be later described in
detail, The gencral plan is to charge condensers, from a direct
or alternate current source, preferable of high tension, and to
discharge them disruptively while observing well known condi

tons necessary to mamtain the oscillations of the current, In
view of the general interest taken in high frequency currents and
cffects producible by them, it scems to me advisable to dwell at
some length upon this method of conversion.  In order to give
you a clear idea of the action, 1 will suppose that a continuous
current generator 1s employed, which 1s often very convenient,
It is desirable that the generator should possess such high
tension as to be able to break through a small air space.  If this
15 not the case, then auxihary tmeans have to be resorted to,
some of which will be indicated subsequently.  When the con

densers are charged to a certain potential, the air, or insulating
space, gives way and a disruptive discharge occurs.  There is
then « sudden rush of current, and generally a large portion of
the accumulated electncal encrgy spends uself. The condensers
are thercupon quickly charged, and the same process is repeated
m nore_or less rapid succession. To produce such sudden
rushes of current it 1s necessary to observe certain conditions.
If the rate at which the condensers are discharged is the same
as that at which they are charged, then, clearly, in the assumed
case the condensers do not come mto play. If the rate of dis-
charge be smaller than the rate of charging, then, agiumn, the
condensers cannot play an important part. But if, on the con-
trary, the rate of discharging is greater than that of charging,
then a succession of rushes of current is obtained. It is evident
that, 1f the 1ate at which the energy is being dissipated by the
discharge is very much greater than the rate of supply to the
condensers, the sudden rushes will be comparatively few, with
long time intervals between. ‘This always occurs when a con-
denser of considerable capacity is charged by means of a com-
paratively smatl machine.  If the rates of supply and dissipation
are not widely different, then the rushes of current will be in
quicker succession, and this the more, the more nearly equal
both the rates are until natural limitations incident to cach case
and depending upon a number of causes are reached.  Thus we
are able to obtain from a continuous-current generator as rapid
a succession of discharges as we like. Of course, the higher the
teasion of the generator, the smaller need be the capacity of
the condensers, and for this reason, principally, itis of advantage
to employ agencrator of very high tension. Besides, such a gener-
ator permits the attaining of greater rates of vibration.
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The rushes of current may be of the same direction under the
conditions before assumed, but most generally there is an oscil-
lation superunposed upon the fundamental vibration of the
current.  When the conditions are so determuned that there are
no oscillations, the current impulses are unidirectional and thus
ameans is provided of transforming a continuous cunent of high
tension into a direct current of lower tension, which 1 think may
find employment in the arts,

This method of conversion is exceedingly interesting and 1
was much impressed by its beauty when [ first conceived it. It
1s ideal in cestan respects.  {t involves the employment of no
mechamcal devices of any kind, aud it allows of obtaining
curtents of any desired frequency from an ordinary circuit, direct
or alternating. The frequency of the fundamental discharges
depending on the relative rates of supply and dissipation can be
readily varied within wide limits by simple adjustments of these

vantities, and_the frequency of the superimposed vibration by
the determination of the capacity, self-induction and resistance
of the circuit. The potential of the currents, again, may be
raised as lugh asany insulation is capable of withstanding safely
by combining capacity and sclf-induction or by induction in a
secondary, which need have but comparative few turns.

As the conditions are often such that the intennittance or
oscillation does not readily establish itself, especially when a
direct current source is employed, it is of advantage to associate
an interrupter with the arc, and [ have, some time ago, indicated
the use of an airblast or magnet, or other such device readily
at hand. The magnet is cmployed with special advantage in
the conversion of direct currents, as it is then very effective,  If
the primary source is an alternate current gencrator, it is desir-
bale, as 1 have stated on another occasion, that the frequency

shouid below, and that the currents forming the arc be large, in
order to render the magnet tnore effective
{ To b¢ Continuod, )

LEGAL DXECISIONS.

At Sherirooke, Que., on August 18th last, in the caseof L. A. Bussett,
representing the Bell Telephone Lo, vs , Skinnes ¢f al., representing
the Sherbrooke 1eleplione Association, in which the defendants were charg
ed with wilfully cutting telephone wircs, the property of the plaintifis’,
Judge Rioux gave judgment as follows:—

The defendantyare charged with baving wilfully cut eight wires of the
Bell Telephone Company in Sherbrooke. The complaint is laid under
Article 492 of the Criminal Code,

Fhe facts proved at the Enquete show thaf the Bel Company had a hne
of poles on the north side of King strect, existing there for several yeats,
and located under the direction of & municipal officer, which poles support
cd a number of wires forming a part of the r telephone system

That about the twentieth of July last, Mr may an employece of the
Hell Company put up more wires on these poles for the service of the com-

iy and before hiswork was compleied on the 28th, one of the defendamis,
F‘.cllcucr. was instructed by the defendant, Skinner, under whom he works,
to cut the wires of the Bell Company, and it was done eight wires were cut

1t was claimed on’ the part of the defendants that these wires Interferwd
with those of thelr company, and that they were justified in cutting them,
at least, such appears to be the hae of defence of the accused, from the
cross cxamination of the witnesses.

It is shown that the lines of the two companics intersect each other on
this street, fear the Conuncntal Hotel, and that 1s the point where the Bell
lincs were cut.  ‘The lines of the. Bell Company were lotated on the poles
above thoze of the Association, and in the space allotted by the charter of
the company, viz.,, 22 feet from the ground.

By tke Quebec Statutes of 1881, C. 76, power and authority were given this
company to crect poles and censtruct linds of telephone under certain re-
strictions and regulations of the municipal officers. 1t Is shown by the evi-
dence of the men who worked 1n putting up these wires that they weee of a
suflicient haight above the point of intersection with those of the Associn-
tion, so as not to interfere with thelr wires in any way; anditistobe

1esumed, that if they touched them afterwards, it must have teen caused
¥ the Association having tightened theic own wires, therefore causing them
to raise, and come in cotitact with the Bell wires.

Whatever might have been the cause of the collision of the wires of the
two compxnics, one thing appears to me certain, that is, the Bell Company,
in this snstance, were acting within their rights, in putting up these wires in
the space allotted to themi by the Statute, and as longas they remained
within those strict rights, they should not have been interfered winh by any
other, without showing some authority to do so. Ido.not want tobe
understood to say, that the Bell Curapany has privileges 1n the City which
another company cannot acquire by getting the proper nct of organization,
but what 1 do sayis, that at present the Bell Company is the only company
which has obtained the proper authority from the Legislature to construct
their telephone systen.

This is apparent by reading the report of the cuse, of the City versus ‘The
Sherbrooke Telephone Assoclation, in the 19th volume of the Kevie Legule

¢ §38.

w%‘hgs Association 1n this present case have not shown, or ever attempted
to show what rights they had, to put up wires and interfere with privileyes
cbiained by their rivals—no Letters Patent, still less in any Statute, produc-
ed here, before me, to show their legal exiztence, so that in reality I am
forced to decide between the nights of an Incorporated Compuny, shown to
be such by Statute, and those of two persons (accused) who claim to act
for another incorporated body, but whose legal existence is not proved, or
even attempted to be proved,  In the face of this, I cannot hesitate to find
the proof sufficient to warrant me in sending the accused before the Court
of Queen's Bench for their trial.

At the argumeny, the defendents have urged very strongly, (and it was
even urged by them, that this was, in fact, the only point in the case,) that
it was not proved by the prosceution that the wires cut were in active oper-
ation, but on the contrary were dead wires, 1 consider this objection futile,
and the reading of Article 492 of the Criminal Code warrants no such inter-
pretation, ¥ Every one is guilty of an indictable offence who wilfully . . .
destroys, removes or damages anything which forms part of . . . any
telephone, etc. . . " Canat besaid, that because these wires were not
yet connected with electric batteries, that they did not form part of the
company’s telephone system, and consequently any one had a right to cut
them? It would be an outrage to reason, to argue 5o, as it would afford an
easy way to a nival company to prevent competition by destroying the
wires, ks soon as they are put up, and before they are connected,

With regard to the proof of this cutting, having been done wilfully, there
cannot be any doubt, according to the evidence, and nccording to the defi-
nition of this word by Art, 48t

In conclusion 1 may say, that whatever rights the Sherbrooke Telephone
Association may show to have in this matter hereafter before another court,
1t 1s difficult to believe that they could take the law in their own hands, and
be relieved of all responsibility of their actions.

SPARKS.

The electrical appartus designed by Mr. Thomas Muaroe, C. E.. for
operating the lock gates of the Beauharnos canal, has undergone satisfac-
tory tests.

1t 15 reported that the stock of the Galt and  Preston Electric Street Rail.
way Company is bewng rapidly taken up, and that the work of construction
will shortly commence,

The Royal Elecinic Company basofeced to establish works and give
employment 1o 300 men at Cote St. Louis, on condition that the municigal.
ity will grant a bonus of $30,000.

The Guelpb Light and power Company will hereafter furnish an all-night
scrvice at the request of their customers.  “Their incandescent lighting busi-
ness is said 1o be rapidly increasing.

It1s said that the Calgary Electric Lighting and Heating Company have
been given the contract for lighting the streets of that city, and that their
price for the work §s the lowest in Canada.

Well deserved praise is being bestowed upon Mr, Brothers,, the new
supenntendent of construction ot the Montreal Street Ralway, for the
rapidity with whicli, uader his direction, construction is being canied on.

There has reachsd us on the eve of going to press a kind invitation from
Mr. Eugene F. Pullips to attend the fiftecath annual Rhode 1sland Clam
Dinner tendered to the electrical fraternity by the American Electrical
Works. The dinner will take placeat Haute Rieve on Saturday next the
2nd inst., and wedoubt not will prove quite as enjoyableasits prcdecasxo!s.,

r———
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note,—Secretaries of the various Associations ate requested to forward us matter
or publication in this Department not fater than the zoth of cach month.

THE FOURTH ANNUAL CONVENTION.

Tut following programme of proccedings has been arranyed
for the Fourth Anpual Convention of the Canadian Association
of Statiwnary Engincers, to be held in Montreal on Thursday,
Frday and daturday, the 7th, 8th and yth mst,

THURSDAY, SEPT, 7TH.

7-30 am.  Reception of delegates at G. T\ R. depot ; escort
to City Hotel for breakfast.

10a.m. Opening session at Engineers' Hall - Call to mder
Address of Welcome by District Depwy, Bro, Thos. Ryan
Appuinting Committce on Credentials. Short recess Report ot
Committec on Credentials. P'resident’s opening address Read
ing nunutes of last meeting.  Sccretary’s Aunual  Report
Treasurer’s Annual Report.  Reports of Standing  Convinittees
Appuinting of Auditurs.  Appointing Committees on Constitg
tion, Correspondence, Good of the Order.

2 pan.—Auditors’ Report.  Drive round the city and to the
mountain top ; then to the Exhibition by way of the cemetery.
Lunch tendered by the directors of the Montreal Exposition
Co.
7.30 pamn.—Open mecung.  The public are cordially invited.
Paper on “ Waste Heat,” by Bro. A. M. Wickens. Paper on
* The Duties of Engincors Twenty Yems Ago as Compared with
the Present Day,” by Bro. Chas. Kinscy.

FRrIbAY, SEPL STH, ¥
10 a.m.—General Business.
AFTERNOON SESSION,

2.30 pam.—-Good of the Order.  Adgourn at 435 to G T R,
depot for Lachine, and home by the Rapids.

8.30 p.m.—Banquet.
SATURDAY, SEPT, 9TH,
to_a.m.—Electuon of Officers, Sclection of nest place of
meeting. . .
2.30 p.m.— Paper on “ Electric Motors,” by Mr. W. B. Shaw,
Paper on * Heating and Ventilation of Factones,” by Bro. John
J. York. Adjournment.

MONTREAL NO. 1.

At a recent meeting of the above Association, Brother Geo.
Hunt, on behalf of Mr. G, W. Ingils, presented the Assaciation
with a vatuable model of the Blake steam pump, and a complete
sct of blue prints, handsomely framed, of a 12,000,000 sallon
Blake compound pumping engine. The members of the Associ-
ation weie enthusiastic in their appreciation of the valuable
gift. A vote of thanks was passed to Mr. Ingils, who was also
elected an honorary member. At the same meeting several
large photographs of the Babcock-Wilcox boiler were presented
to the Association by Mr. A, H. Holden. The photographs
were expensively framed. A hearty vote of thanks was tendered
to the donor.

TORONTO, NO. I.

The above Association held their regular meeting on Aug,
11th, with President S atson Phillips in the chair.  One member
was ambated and an application for membership received.
Under the head of ** Good of the Urder,” the following questions
were answered and 1illustrated on the blackboard by past-Presi-
dent Bro. Blackgrove :

(1). \What would be the difference in percemage of strength of
jont as compared with solid plate in the fo]lowmg joints : larst,
thickness of plate, 5-16”; dameter of nvet, 3"; pitch, 2.27”2
Answer,72X.  Second, thickness of plate, 5-16”; diameter of
rivet, 11-10"; pitch, 2.29"?  Answer, 69.977.

(2). Is there any advantage m making girth secams double
rivetted? Answer, no!

(3). Is there any advantage in securing the flange of a dome
by doublc rivetted joints?  Answer, no!

(4). What size of boiler should be put in to heat a building
contaming 300,000 cubic fect of space and run a 10 h.p. engine?
Answer, 30 h.p.

(3). What would be the safe working pressure of u boiler 60"
diameter, 3-16" plate, joints same as first question above, Go,000
Ibs. tensile strength Dalizell steel?  Answer, 125 Ihs. to the
square inch.

On August 235th, the usual meeting was held, &vith Vice-Presi-
dent Butler in the chair.  Two members were initiated and an
applicaton for membership received. The two alternate dele-
gates, Bros. Sutton and Gtlchrist, were asked to fill the places of
Bros. Lews and Phnlhps, who cannot attend the Convention of
Engincers to be held in Montreal.

After the ordinary business was disposed of, a long discussion
took place on questions that are expected to come before the
Engineers’ Convention, and final instructions were given to the
delegates who are appointed to represent the Association.

CHAS. F. KINSEY,
Cor. Secretary.

NOTES FOR ENGINEERS.

SteaM boilers should have two safety valves, each one capable
of discharging all the steam whuch the boiler can produce at the
l)rc:_>sur¢ to be controlled by the safety valves. ‘The object of
aving two, is to diminish the risk of failure to act when the
messurc nises,  With only one valve, should that one stick to its
seat, or fail in any other way, the boilers would be left without
any protection from undue nise of pressure. 1t is not uncommon
1o have the one valve loaded su as to open at about § 1bs. higher
pressure than the other one.  If the fitst one opens at 8o lbs.
the other should open at 85 1us. By this arrangement the action
of cach valve can be observed by the engmeer with greater
accuracy than if both opencd at lfte same time. ‘The higher
ll.nc pressure, the smaller the valve needed to relieve the builer.
The stcam making pauty of the builer 1 dependent upon the
size of furnace and amount of heatny surface, but as all the
heat comes from the famace 1t 1s usual to make the atea of the
safety valve a definite proportion of the fire yrate. For 6o lbs.
pressure, the safety valie should open otie half w squcre wich
for cach square fout of fire grate.  or lower pressurc the safety
valie should be higher, and for higher pressure it may be
smaller.

*
- *

Scale wnd deposit forming inside of steam boilers are the
cause of much anxiety to the engincer and may cause very
scrious loss of fuel. By scale s meant the hard formation usually
of lime which adheres to the parts of the bailer in contact with
the water. By deposit is asually meant the accumulation of
sand or mud, or broken pieces of scale. A umform deposit o
scale is not nearly so dangerous as an accumulation of mud or
sand,  Nearly all water used to feed steam boilers contain lime
or sand or some other admixture.  When steam is formed and
taken off, these impurities are left behind and gradually accumu-
late inside. A 30 H.P. borler would use at least gooo gallons of
water in a week of 6o hours. Ifin cach ten gallons of water there
were half an ounce of solid matter, in a week’s run as much as
28 lbs. weight would be left in the boiler. If this were to accum-
ulate on the battom or where the strong heat of the firnace was
applicd to the plates, they would soon become overheated, and
be burned or buckled out of shape. To prevent tlus, the blow oft
cocks should be opened every day and the boiler should be
opened and washed out At least once a month,

*
* *

There are many different ways of firing steam boilers and each
has s advocates who clann their method to be the best. The truth
scems 1o he that as coal varies in quality, so must its treatment
during combustion be varied, and what'1s best for one kind of
coal will produce very poor results with other kinds, As a gen-

ral rule, when the best results possible from a boiler are required,
and the greatest amount of steath is wanted, the coal should
be spread uniformly over the grate, and kept of an equal thick-
ness throughout.  The thickness may vary from about g inches
to about 10 inches, and usvally 1t will be found that a thin fire
will give the best results, and requires most attention.  If the
coalis found to melt and to seal the bars, so that sufficient air
does not get through, it will be an advantage, to shove the fire
back on the grate and put the tresh coal in a heap on the front
of the grate, where it will be coked and should then be shoved
back and a fresh supply put on. The method of coking will be
found the most cconomical way of burning coal, provided the
boiler be large enough.  Spreading the coal evenly makes the
most out of the boiler.  Coking the coal and then spreading it
makes the most out of the fuel. \When troubled with clinkers
forming cither on the grate burs, or on the sides of the furnace,
keep a little water in the ash prt. This will be found to preserve
the grate bars and prevent them from warping and will soften
and break the clinkers, so that they can be easily removed,

* " *

To wash a boiler owt properly, have it as cool as possible
before begmmng. Ifitis surrounded with brickwork get it cooled
down. QOpcen the blow off cock and blow out a little under press-
ure, so as to make sure that cock and pipes are clean. Then,
when steam is down f£ill boiler entirely full of water. This can
be done by having conncction with water works maias, or with
an over-head tank.  Then with man hole cover off, and blow off
cock open, wash out from above, using plenty of water, and as
much pressure with it can be got.  After that, remove the hand
holes and scrape the bottom. The boiler should be kept wet
mside allthe tune and not allowed to dry.  Where there 1s much
scale, 1t may be necessary to stop the water, and have a man
go wside and break the scale off'; but 1f a boiler 1s always wash-
cd out from the man hole and kept wet nside durimg the cleaning
out, there will not be much scale to break oft.

Every member of the C. E. A. who may come to Toronto on
the rathy, 13th and rpth inst., will witness the best Electrical
Convention and the greatest Industrial Exhibition ever held in
Canada, the most interestiny Llectric Railway, the grealest source
of Power and the grealest engineering scheme for the utilization
of that power to be found in the world, and at ihe least possible
cost.  Will you take it in ?
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A S i S T ST —

THE unsettled state of business in the United States has had
a depressing effect on the mica mining industry in the Ottawa
district.  In this connection we are pleased to notice that Dr.
Selwyn, director of the Geological Survey, emphatically denies
the published statement to which we referred in our last issue,
that the exhibits of Canadian mica at the Columbian Exposition
were much infenor to those of India and Australia.  Dr. Selwyn
declares that Canada has by far the best exhibit of mica at the
Faur, and that the only crystals exhibited are those from Canada.

A COMMITTEE of thc municipil council of the city of Glas-
gow has recommended that the telephone business be conducted
in future by the municipality instead of by the Nationa! Tele-
phone Co., as heretofore. The latter company, ina statement
published in a Glasgow paper, points out the injustice which
would result fron: taxing a population of 700,000 people in order
to slightly reduce the cost of service to a few thousand telephone
users. Mumcipalization has already been adopted in an exten-
sive degree in Glasgow, the waterworks, gas, clectiic light and
tramway systems being already under civic control.

IN Ottawa the clectric cars are being utilized to carry the
mails to the railway depots. This will no doubt prove to be but
one of numerous uses which electnic cars will eventually be made
to serve. It has been proposed to utilize cars built for the pur-
pose to convey during the night the sweepings and other refuse
from city streets. The question of cost is of course one of prime
moment. Should it be found as inexpensive to employ electric
cars as horses 1nd carts, the former may at an carly date be
expected to superscde the latter. It may be regarded as certain
that the possibilities of the electric milroad will be found not to
be limuted to the business of carrying passengers.

In the present assuc will be found the first instalment of Mr.
Nikola Tesla’s remarkable lecture on “Light and Other High
Frequency Phenomena,” delivered before the Franklin Institute
and the National Electnic Light Association of the Umited States.
The publication of this lecture, which is accompanied by numer-
ous)iflustrations, will probably extend over three successive issues
of THE NEwS. In this lectute Mr. Tesla has demonstrated
several new and stantling theories with regard to the chamacter,
and operation of electnc currents, and has indicated tuture de-
velopments on the line of their application to practical uses, the
fulfilment of which ‘would be but slightly less wonde .al than
what has already taken place. Mr. Tesla is regarded as perhaps
the ablest and most original experimenter in the field of
clectricity at the present time, and the most likely source from
which future discoverics may be expected to cmanate. Every
student of electricity should therefore study and seek to
thoroughly understand the theoiies and facts set forth in the
lecture which we publish, and caretully preserve the copies of
Tue NEWS containing the same for future reference.
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WE wish to call the attention of our correspondents to the fact
that the name and address of the writer must accompany every
communication in order to msure its insertion.  This is a well
known journahstic rule, and one which 1s necessary for the pro-
tection of the publisher.  Some of our correspondents i asking
for information have overlooked this requirement. Apparently
tiey have omitted their name because they did not wish it to
appear in ptint. To such we may say that although the name
15 required by the publisher for lus prutecuon, it does not follow
that the same will be printed with the communication. The
correspondence may appear over a nom de plume if so desired
but the actual name and uddress of the author must be in the
editor’s possession.

MostT engineers of experience will recognize the truth of the
following from the columns of the Canadian Manufacturer . It
miy seem strange to the uninitiated, but it is a fact well known
to those who have been through the mill, that owners of steam
boilers do not alwavs encourage their engineers to report defects
in them, but on the contrary try to bulldoze them into silence on
the subject, by threatening them with a loss of their situation,
and it sometimes does happen that & man is discharged for re-
porting such defects, or leaves the place because he cannot
have them repaired, in which case there is always some reckless
ignoramus ready to take the chances of disaster by keeping it in
operation, and there is always someone willing to recommend
him for the situation.  Let us have faws passed requiring manu
facturers to take out hicenses permutting them 10 own steam
boilers after they have proved themselves to be fit persons to
own such property for they are needed as much s license laws
for engincers are, and perhaps wore.

IN the August number of Tiik NEWS a correspondent asked
for information regarding the means and cost of obtaining an
engincer’s certificate.  For the informiation of this correspondent
and of others of our readers who may desire it, we now
amplify somewhat the answer which we published in last issue,
on the above subject. First of all it should be said that there
are two associations of Canadian engineers, viz,, the Canadian
Association of Stationary Engineers and the Ontario Association
of Stationary Engincers. The C. A. S. E.is an cducational
society and does not grant certificates. The O. A. S. E.
have the power to grant certificates under an Act passed by
the Ontario Legislature, Apiil joth, 1891, The cost of these
certificates, as before stated, is as follows : for a 15t class, $5.00;
and class, $3.00; 3rd class, $2.00. The certificates are to be
rencewed at the end of cach year. “T'he price of renewal is, for a
15t clasy, $1.50; 2nd class, $1.25; 3rd class, $1.00. If a certifi-
cate holder gets intoxicated, or thiough czrelessness breaks his
engine, the Board of Examiners will refuse 1o renew his certifi-
cate. The persons wishing to obtain a cestificate should wiite
to the Registrar of the Association or to thc member of the
Board of Examiners residing neaiest to his locality, who will
make the necessary arrangements for his examination.  There
is no stated place or time fixed for such examination, but the
convenience of the applicant 1s consulted n these paniculars.
‘The names of the officers of the association and of the Board of
Examiners are given in cach issue of THE NxEws.  If a candi-
date applies for a first-class ceitificate and fails to pass the re-
quired cxamination, the price of a first class certificate is put 10
his credit, and he may comme up for examination agan as often
as is necessary without eatra charge until he sccures his cerufi-
cate. To become amember of the C. A, S. E., the applicant
must pass an examination or present a certificate from the O. A.
S$. E., which will be accepted in licu of an examination. The
mitiation fee is $3.00, and the dues 30 ceats per month.  Itas
not a labor organization but an cducational socicty, and has
proved most helpful to its members, many of whom are now
holding good positions as the result of the knowledge gained at
its mcetings.

The Electrical Industry is rapidly assuming a pos:tion of
great imporlance in Canada.  The Canadian Electrical Associ-
ation secks lo pramote its progress and conscrve i1s welfare, and
3s consequently deserving of the support of cvery person connected
wwith or snlerested in clectrical matlers. Al such persons are
inzited 1o b present af the Convention on the 1205, 150k and
14tk insi.

CANADIAN ELECTRICAL ASSOCIATION.

Brrow will be found printed the programme of the 1hird
Convention of the above Assouation, to be held on the oronto
Industrial Exlulition Assotiation’s groumds, on Tuesday, Wed
nesday and Thursday, the 1ath, 13th and 14th inst. “The papers
are now in the hands of the Sccretary, and copies of them e
being printed.  These printed copies will be placed i the hands
of mambers atthe Convention privt to beiny read by the authors,
thus affoiding opportunaty for intelligent discussion,  Applica
tions for membership are comiing in, and all the indic tions point
10 a4 well attended and interesting meeting.  The programme s
as follows::

‘ TUENDAY, SEPE 12110
2 pan. --Presudent’s Address.,
Secretary-"Treasurer's Report,
Report of Committees.
General Business.
Paper by Mr. Fred. C. Robertson, Toronto,  Subject .
* Some of the Causes of Imerruption 1o Telegraph
Circuits.”
‘aper by Mr. A, C. McCallum, of Peterboro’.  Subjects
° “Water Wheels.”
WEDNESDAY, SEPT. 157111
10 .- -Nomnnation and Llection of Otficers, and sclection of
place of next mecting.
Unfinished Business.
faper by Mr | I MeFarhine, of Mantreal  Subjert -
“The History of the Telcphone m Canada.”
Paper by Mi. E. B. Menll, Toronto.  Subject:
“ Electrical Education.”
Papet by Me Joho Langion, Loione. Subjea. et
Conneccted Dynamos and Steam Engines.”
Paper by Mr E. Carl Breithaupt, of Berlin, Ont. Sub
ject ¢ ¢ Electric Street Railways.”
THURSDAY, SEPT. 14TH
7 2. Steamer of Ningara Navigation Company to Queenston.
By courtesy of Mr, \W. A. Grant, Manager, a special
car will be taken on the Nagara Falls Pak and River
Elcctric Rulway from Queenston to Cluppewa, and
wspection auude of the poner huuse and plant.

“Also by invitation of Capt. Carter, the members will
visit the Falls at Table Rock and Prospect Park, the
works in the Tunnel District, the Tower, cte., and take
atrip around the Falls on the Steamer  Maid of the
Mist.”  Lunchcon will be provided at the Chff llouse,
and dinner on the boat dunng the return trip,

Members of the Association in good standing will
receive tickets covering the above, without cost to them
selves, upon application to the Scerctary.  Ladiey’
l|cl_<lcls may also be obtamed by members for $1.50
each.

PERSONAL.

Mr, CoWo Hurlbugt, formerly with the G, N, W, Telegraph C ampany,
Montreal, has been appomnted to suicered Mr. . Bennett as editor of tele
graphne dispatches at “loronto,

Professor Caris Wilson, of the ciectneal engincening: departient of Mctall
University, isabout 10 e martied i Lngle wd to Miss Mury Louisa Georgina
Petrie, B.AL. of Hanover Lodge, Kensington Park.

We learn that Mr. Fred, Thomson has severed his connection as clec-
tncan with the Royal Elccine Company, of Monucal.  Mr. Thomson s
at present wisiing the World's Fair, It has not been learned what he,
future course of action is 1o be,

M, A, C. McCallum, of Petetboro’, shose paper on ** Water Wheels °
futms « feature of the programme of the approachimg Co K. AL convention,
has secently boecome a Benedicr, Tk E1ge TsIc A3 NEWs eatenids 10 Mr.
and Mrs. McCallum its best wishes for a long and prosperous matrimon.al
voyage.

M. Fred G, Mitchell, of London, has been apipuinted inspedtor for the
Baoiler Inspection and lasurance Co., o Turyato.  We doulit not hie will
prove himself well quabified for the posiion.  Mr. Mitchell s one of the
most active members of the C. A, S, K, in London, and av such wall be
greatly missed,

TR ELECTRICAL NEWS recaived a visit recently from Mr. \W A, “Tur-
tayne, electnician of the lurbayne Tamblyn ¢ ompany, of Decroit, Mich.,
manufacturers of arc lamps and clectneal specatues. ~ Mr. Luthayue, who
was formerly i resident of “Torouto, states that s company may possibly
estublish an agency in Canada.

Mr. R. AL Ross, clectinal cagineer, and Mi. C. Legtand, tesier. have
scvered  their connection with the Canadian General Electne Comnpany's
Works at Peterhoro’, and were tenderod o farewncll supper by their asso.
ciates on the eve of thew departure, Mi, Ross hasawepted a pusitiun
with the Royal Electne Company, Mortreal.

For some time past Me. Wm Wylic, assistant manager of the Cuy and
Suburtan Street Railway, Toronto, has beenin a cniucal enndition of ticalih
as the result of oot poisoning, duc 10 having scratched tus finger with a
rusty nail. - At timies he was unconscious and bt shight hopes were enter-
tuncd of tus recovery,  We are pleased to dcatn, huwever, that bic ¢ now
considered to be out of danges.

1t1s with much regret that we learn of the retirement of Mr. Dan,
Thomson from the management of the Hanmulton hlectac laght and Power
Company. Thechange s duc tuthe unprotitalide condition of the Company's
business, which has readered necessary an attempt to custaul expenses,  In
common with Mr. Thomsons many faends we shall be pieased ifan open-
ing presents itself in Canadda for hes services. He s andoulitedly one ot the
most capible clectricans in this country, and should of povsible be retained
hoe
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QUESTIONS AND ANSWERS.

R. S. M., writes: How many “watt hours should seven in-
candescent lamps of 16 ¢ p. consume per hour, and does
the current passing from one lamp, effect a meter rropomnnmc-
ly tothe 6 others not buming? To explain why [ ask the
question { ma{' say that I have recently occupied a store fitted
with cledtric lamps {7) as above described, and in two weeks
have used 9ooo watt hours. The actual time of burning was not
more than 18 hours, and 1 concluded that the meter must be at
fault, or that the charges in comparison to lamp per month were
excessive. [ would hike if you could give me the rates that are
charged in oteer places where meters are used.

ANs: The kind of lamp used would affect to a considerable
extent the numbér ol watts of current consumed per hour; the
average however, is about Go for & 16 c. p. lamp.  The meterif
a go0d one, should measurc one lamp justly as exactly as seven,
Of course an increase in the voltage, from any cause, would tend
to increase the brillancy of the light, and consequently the
number of watts registered; but with a constant voltage, the
consumption of current should be recorded exactly, with any load.
Some lamps are more cconomical than others, and this may
have something to do with the matter, The rates for current
supplied by watt meter, range from 13 to 20 cents per 1,000 watts.
The usual price is about 15 or 16 cents with & small discount for
cash payment.,

AN Outawa correspondent asks. (1.) Is there a rule to find
the temperature of steam at any pressure ?

ANs. The general result of eapenments shows that the
pressure ancreases as the temperature s ancreased, but the
mcsease 1 not umform. At 212 the pressure s 147 s, and
the nise of pressurc 1s about 29 lbs. for cach degree of tempern
turc At 300" the pressurc is 67°22 lbs, and each degree of
temperature adds 1 1. to the pressure. Many formulie have
been proposed to show thus, but for all practical purposes it is
much better to use sume one of the published tables found in
Engincening works, giving the relative propertics of saturated
steam. Unc of the sumplest formula, suggested by Mr, W, M.
Buchanan, and used by Dr. K, Clark, is as follows :

203816

t =

=371.85.

0.1993534-log p
where t= the temperature in degrees Fah. and p= pouns per
sq. inch. .

2.) How to find the relative volume of steam at different
pressures ?

ANS: There have been very few reliable experiments made
to determine this relation.  The most reliable were made more
than 30 years ago and published in a paper read by Sir W,
Fairbairn before the Royal Socicty in 1860,  The formulx given
by Fnirbaim is ¢

vagt+ 389
i p+.35.
where v= volume in cubic feet.
and p= pounds per sq. inch.

(35 How to find the total heat of steam at any pressurc?

ANS: The total heat of saturated steamis the sum of its
latent and scnsible heat, and it 1s usual to assume that the steam
is produced from water of 32° Fah. The total heat then, repre-
sents the amount of heat which has been added to water of 32°
in arder to produce steam of the pressure given.  First find the
temperature corresponding to the pressure, then let
t= the tampermture,

h = the tota heat.
he 10813405 1.

(3.0 How t» find the velooty of drught from inches of
water ?

Axs: Vcloa y of draught may be mcasured by inches of
water indicaung the difference of pressure which is causing the
draught.

An approximat¢ fomulis: vavpX 1oz,

That 1s, the veloaty of draught in fect per second 1s equal to the
sqare root of pressure in inches of water multiplied by 102.

MONTREAL ELECTRIC CLUB.

AN informal meeting of some of the officers of the above Club
was held at the residence of J. A. Farlinger on Wednesday
night last, at which it was decided, owing to the success of the
Club last year, that it be called together again,  The first meet-
ing will take place at the old rooms, usual hour, on Monday,
Sept. t1th,

It is the intention of the Club to have an exhibition of appar-
atus, added to the items for each cvening, which will no doubt
prove an interesting adjunct o the proceedings.

New by-laws will be drafied the coming winter, and new re-
gulations regarding admiting new members, 50 as to give the
Club a wider scopc, at the same time keeping it strictly within
cledtrical bounds.

Many new applicants are expected, and the Club look for a
successful winter session.

Will Niagara Falls b¢ your objective point on the 14thenst, ?

CORRECTION.
Ed tor ELxcrricat. News.

Dear Sik :—1 have noticed the following item in the August
issuc of the CANADIAN ELECTRICAL NEWS:

“Owing to the trouble that has been experienced by the
Toronto Street Railway with the Edison motors herctofore in
us¢, the manager has decided to replace them with Westing-
house motors at a cost of about $50,000."

I beg to inform you that your information is quite incorrect as
we are not replacing the Edison motors and have recently award-
cd the Canadian General Electric Company a contract for one
hundred Thomson-Houston W.P. 50 motors,

Yours truly,
WM. MCKENZIE,
President Toronto Railway Company.

DANGEROUS STEAM PLANTS.
Editor CanamAr EtxcTricar News,

SiR,—A short time ago, 1 had occasion, while waiting for a
train, to spend some time at a station west of London on the G.
T. R.  As usual I commenced to look around me for smoke
stacks, and finally located threc; and not far away either. I
made my way to one place which turned out to be a flour mitl,
and on entering found a gentleman, who tumed out to be pm.
prictor, miller, book-keeper and engineer of the establishment.

After some conversation, I expressed a wish to see the steam
plant, and was conducted to the engine room. On arriving there
1 found an old slide valve engine hammering away. The flange
jeints of steam pipe and steam chest cover were packed with
picces of shingles. The result was | sound resembling that pro-
duced by some of our city fife-and-drum bands at the 12th of
July period. I noticed water and steam flying out of something
at the front of the boiler, and upon invesugating more closely,
found a 1 %" blow-off cock on a pipe ; instead of the brass plug
beng in the cock, there was a wooden plug driven in, and this
was what was leaking. I looked up at the steam gauge and saw
that ut registered 70 ihs. I suddenly took a notion to go up
staws, and advised the “engineer® on my way up, to put on a
new blow-off cock, but he said it was ail right, and he wasn™
afraid. He also 10ld me that the old boiler in this mill exploded
a few years ago and killed the engineer and Llewthe end of the
mill down. [ advised him tobe careful, or the new boiler might
scald him some day.

I afterwards shw the remains of the boiler which expladed
near Petrolea a short ume ago, killing the congineer and a
machinist who was repairing the engine. 1 belicve if this boiler
had been inspected that it would have been condemned fong
before the time of the explosion, and two lives would have heen

saved. Yours, &c.,

TrRaMP.

TRADE NOTES.

The Penberthy Injector Company of Detroit, have issued the first number
of the ** Penberthy Bulletin,” which is devoted to information regarding their
appliances.

Messrs, Darling Bros., of Montreal, have issued in pamplilet form a list
of Morse Valve Machines sold by them in Canada, and also a number of
excelient testimonials from purchasers who have given them a thorough and
satisfrctory trial.

The Royal Electric Co. have lately shipped to Pueblo Principe, Cuba,
two 750 light alternators, with the necessary station apparatus, transformers,
Jamps, cte.  This is claimed to be the first shipment to foreign parts of
Canadian manufactured clectrical machinery.

The Royal Electric Company of Montreal, have purchased from the Robhb
Ammstrong Company of Amherst, N. S, a 75 h.p. Monarch Economic
boiler and a Robb Armstrong automatic engine, 10 be used in the operation
of the clectric light plant at Montreal Junction,

The Magnolia Metal Company, which sells its metalsall over the world,
extends 1o 1ts friends an invitation to visit 1ts exhibit at the World's Fair, it
can be found at Section No. 20, Column No. E-53, where all people who are
interested in the running of machinery with the least amount of friction are
welcome,

The Dodge Wood Split Pulley Company, of Toronto, have recently
equipped with their well known split pulleys, the Rathbun Company’s mili
at Campbellton, Ont., the Waterloo Woollen Company’s mill, at \Waterloo,
Ont,, J. &J. Black's mill at Thurso, Que., and Geo. Matthews Packing
Company's cstablishment at Peter! X

Mr. T. W, Ness, manufacturer and dealer in clectrical supplies, 249
Craig strect, Montreal, has found it ncoessariy to enlarge his buisness, and
with this object has taken ioto partnerstip Messes. P, H. Davidson, J. E.
Adams, James L. Rakin and N. W, McLaren. Mr. Davidson for a
number of years past had charge of the books, in the old firmi.  Mr. Rakin
was formiesly interested in real estate, arnd Mr. McLaren was proprictor of
tho Montreal Sign Works,  The new members will bring with them into the
Company new capital, and are known to be active workers, so that the
business may be expected to steadily increase.

We lcarn that Messts. Ahearn & Soper, of Ottawa. are making a specialty
of low-period, two-phase machines, such as are supplying current for all the
incandescent lighting at the Chicago Exposttion. These machines are
15,000 light capacity each, and of periodiaty of 5o per_sccond. They are
operating  incandescent, arc light and two-phase A. C. molors from the
same circuit.  Messrs. Ahearn & Soper are now offering a full lane of slow
speed low-period alternators, for example. a 7,200 light machine hasas
of only 600 revolutions, & goo light machine rurs at 720 and a 6oo light
machine at goo, Being low-period it is possible to run both arc and incan.
descent lights with the 3ams degree of case.  The armatures are removable,

e

The St. Clair Tunnel Company are receiving estimates for the electrical
cquipment of their line through the tuancl, with the object of avoiding the
smoké:‘ from the locomotives, which is having an injunous cffect upon the
tuan
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THE INTERNATIONAL ELECTRICAL CONGRESS.
By E. 8, MERRILL.

ON Monday the 21st of August and the four succeediny days,
there met in Chicagoan International Electricat Congress which
is likely to form a landmark amongst such meetings for many
years to come. It was composed of clectrical wmen {rom nearly
all the civilized countries of the world and contained an inner
circle known as the “ Chamber of Delegates,” which consisted
of those spesially designated by the various governments to
represent them, and whose business it was to consider the
adoption of electrical notation and standurds and the definition
of units with a view to recommending the legalizing of the
same.

The Congress met in the Art Institute where other engineer-
ing or scientific congresses had also been held or were then in
Progrcss. The choiceof the building was rather unfortunate
or such important work, as it is located on the lake front and
immediately behind it, between it and the lake, are a large
number of tracks of the Illinois Central, so that during the
whole course of the meetings there were continual interruptions
from the pufling and hissing of the locomotives and the rum-
bling and rattling of the trains rushing through or being shunted
here. It taxed to the utmost the vocal powers of those that read
papers or took part in the discussions, and was ofien the cause
of only partially filled rooms when the readers of papers were
lacking in suflicient lung power. ‘They say that Demosthenes
rehearsed his oratory to the dashing waves on the sea shoie;
what a grand opportunity for cultivation he missed in not being
born a few centwiies later, and in Chicaco.

The first mecting opened at about 4 o'clock in Columbus
Hall, a large amphitheatre in the northern part of the Institute;
and when Prof. Elisha Gray, of tantolograph fame, ropped the
official gavel, he found before him alarge and representative
gathering of electrical men from all parts of the world, and when
he invited the official delegates to the platform, there appeared
such a galaxy of celebrities about him as perhaps has never
before been seen in America.  Most conspicuous amongst them
was the venerable Helmholtz who has done so much for science
n Germany. Then there were represeating Great Bratamn Dr.
S. P. Thomson, W, H. Preece, Prof. W. E Ayrton and Alex-
ander Siemens, all fawiliar names in clectncity ; representing
France, Professors E. Mascart and E. Hospitalier; from
Germany, Dr. H. Von Helmholtz and Dr. E. Voigt; from
Switzerland, Dr. A. Paloz and M. Thury; from Italy, Piof.
Gatliler Ferraris ; from Austria, Dr. Johaun Sahulka ; and from
the United States, Professors H. A. Rowland, Elihu Thomson,
H. S. Charhart and Dr. 'T. C. Mendenhall. Other delegates
arrived later during the course of the meetnys.

‘The sight of so much talent here congiegated was one long to
be remembered.  One was sorry, hawever, not to see the faces
of Lord Kelvin, perhaps the king of them all, of the wizard
Edison, and of that later advent of genius, Tesla.

After a 3peech from the chair welcoming the delegates and
members of the Congress, organization was proceeded with, and
pending the announcements of special committees, there were
speeches by Helmholtz, Ayrton, Elihu Thomson, Precce, Mascart
(in French), Mendenhall, &c.

Permanent  officers were elected, Helmholiz being  made
Honorary President, and Gray, Chairman. A Vice-President
from cach country represented was also elected.  The Congress
then adjourned to meet the next and following days. between
the hours of 10 a.m. and 1 p.m., in three sections, that of pure
theory, of mixed theory and practice, &c., and of true practice,
all siting simultancously, rather an unfortunate disposition as
afterwards appeared. Perhaps a better arrangement would
have been to have a large room for papers of general interest
and to have the mectings held, as they were, in.the mornings,
and to have papers, representing special interests mainly, refer-
red to their own sections 1o mect in the afternoons or cvenings.
As it was, ncarly all the papers would have been at homne n
section B. We were a httle surprised that in an clectrical
gathenng the management of the time table should bave been
so unsystematic. The dates for the reading of particular papers

were entirely conjectural, so that it kept a4 member continually
on the gui' vive, dodging from sectiun to section to hear the
papers of most interest to him, and perhaps he would rvetire
from an interesting discussion 1 one secuon, hasten to another
and find that a paper he had desired to hear had been complet-
ed, or that he had lost the discussion on another.  Of course
these papers may be had m prait hereafter, but it ts likely to be
several months before they are obtamable, and i that tme they
have lost much of their freshness and interest, and the oppor-
tumtics for discussing them 10 so great advantage no longer
exist.

The work of the sections proceeded from day to day n the
rooms allotted to them. ‘The attendance in section A was
naturally small, the discussious there being in differentiats and
vectors. The main part of the Congress alternated between
sections B and C, accordng as the papers i the one or the
other were of more general interest.  ‘Those that excited the
greatest  discussion  were on  * Electromagnctic  Sigunalling
Through Space,” *Ocean Telephony,” * Ihrect Current Dynatmos
of Very High Potential,” * Long Ihstance ‘Transnussion by
Various Systems,” * The Conversion of Alternaung mto Contin.
uous Currents and the Reverse,” and “ The Arc Light.” Owing
to the ume consumed by some of these papers there were quite
a number. towards the end of the lists that were only read by
title or by a short synopsis, and ciscussion was greatly ab-
breviated.

The Congress met finally on Friday afternoon at 3 o'clock in
Culumbus Hall to hear the report of the defegates.  They had
held frequent dehberations in prvate dunng the wecek.

The report recommended the adoption of the names that are
now 1 general use of the more elementary electrical units and
defines them according to theory and the best priacuical way of
obtammng them accordng to the results of the best scientific
mvestigators.  The higher units remain without names, except
g the designations of the G. C. S. system.  Other questions
were left in the form of appeals to the scientists of all nauons to
carry on further investigations and ciscussions upon them, The
pumcipal were concerning notation and nomcenclature, and the
adoption of a standard of hght.  The opinion was that no light
so far obtained and defined shows safficient definiteness under
known conditions to be taken as a standard.

The Congress then adopted the report and after the announc-
ing of the programme for the further entertainment of the
members at the World’s Fair, adjourned.

On Friday cvening, August 25th, as a treat to the members of
the International Electnical Congress, winch had been holding
its meetings during the week in Chicago, a lecture by Nikola
Tesla was given ina room in one of the buildings i the World’s
Fair grounds. There wasa large attendance of members and
their lady friends, and the greatest nterest was shown by the
closc attention paid to the experiments and explanations given,
and by the hearty applause. The subject matter was on a means
of praducing mechanical vibrations and the applicavuon and the
construction of a dynamo with vibrating instead of rotating
armature and the nature of the results and their apphcations.

Mr. Tesla is a pleasant speaker, though not yet free cnough
with his English to speak very rapudly, and is troubled with
acither self-consciousness nor egotistic sclf-assertion.

His work n this line 1s still in the experumental stage, but he
is very hopeful of good results.

He 1= 5o interested in his work and devotes so much tune to
it that he is m danger of mjuning s health,  This 1s greatly to
be regretted, as the world should have much to 1ccewve yet from
the fertile braun of this young inventor.

If you ave not a member of the Canadian Electrical cAssocia-
tion, send in your application af once, and b elected in (ime to
lake part an the Convention at Toranto on the 121h, 15th and
14tk

The Canadian Rubber Company, of Montreal, have commenced the con-
struction-of a four story bnek and stone warchouse at Winnipeg, at a cost
of $12,000. .

RoBIN & SADLER

« o« MANUFACTURERS OF ...

OAK-TANNED LEATHER

BELTING

P —

MONTREAL ana TORONTO

Qur DYNAMO BELT Now USED and preferred
throughout the country.

A few of the principal places between the
Atlantic and Pacific where our Dynamo
Belting is in use:

MONTREAL - Rovar Evkctiic Co.

ST. JOHN, N. B. --87. Jouxs ELECTRIC & Gas Ca,
OTTAWA—STANDARD ELECTRIC Co,
SHERBROOKE, QUE. SHLRBROOKE G & W Co
« KINGSTON, ONT--KINGTON PENETENTIARY.
RKINGSTON, JAMAICA  JaMmana EC LS P Co
AWINNIPEG—-MantTonrs ELECTRIC & Gas Co,
BRANDON--Braxnox E. L. Co,
CALGARY - -CarGary E. 1. Co,

VICTORIA, B. C.-~VicTORIA E. L. Co,
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ELEGTRIG RARILWAY DEPRRTMENT.

CHANGES INDUCED BY ELEGTRIC CARS.

Wit the introduction of clectric railways thete have come
several important changes in former conditions. Persons whose
means would not permit them to keep a horse and carriage are
now ablc to enjoy the luxury of being transported to all parts
of the ity and suburbs at a4 trifing cost.  These changed con-
ditions have also led many persons to dispose of their horses
and carriages and thereby cﬂ]cct a saving of several hundred
of dollars per year. On the other hand, the introduction
rapid clectric transit has proved a severe and almost fatul blow
to the hack owners. Pecople who can reach their destination
speedily and comfortably in an electric car at a cost of four
cents will of course decline to pay a dollar for a hack. The city
of Ottawa furnishes an illustration of the effect of the change of
conditions upon the hack business. In 18go the number of
licensed hackmen in that aity was 198, 1In 1892 the number
bad decreased to 127, and this year the shrinkage will be con-
siderably greater still.

RIGHTS OF STREET CARS AT CROSSINGS.

Tuk Supreme Court of Minnesota has ruled thata street rait-
way car has no priority of way at a street crossing with respect
to other vehicles, and when the driver of such another vehicle,
approaching the street rilway track to cross it, sees a car ap-
proaching at such a distance ti):\l he can, apparently, make the
crossing safely, he has it right to attempt it, and it is not negli-
gence per se in him to attempt it without looking a second time
at the car.  Upon such travelled tracks in a city it is negligence
to run an clectric stricet railway car over a crossing it a high
and dangerous rate of speed.  And it is also negligence to run
it over a crossiny, the persontn charge of it not being on the
lookout, not having the car under control, nor using the proper
means 20 stop it so as to avoid a collision.

ELECTRIC RAIL WELDING.

The operation of welding by electricity the rails of the West
End Company in Cambridge, Mass., is attracting a great deal
of attention, and interested crowds are constantly on the spot,
pushing for vantage ground from which to sce the machine at
work, and speculating as to how itis done.  Many and strange
are the theorics and explanations advanced by the “knowing
oncs,” the usual quota of whom are always present, says N. Y.
Electrical Review, and the fraginents from this source which
occasionally reach the cars of the men employed, coniribute
greatly to their amusement,

The machine has now been in operation for about a week, and
a considerable stretch of track has already been covered, though
better progress will be made from now onyas the men are be-
coming more familiar with the work as 1t progresses, and arc
handling it _more rapidly in consequence. The system is one
devised by the Johnson Company, of Johnstown, Pi., and while
they have already done some mmount of similar work on their
own lines in Pennsylvania, the present contract is the first that
has been attempted for outside parties, and the machine now in
usc is the first one constructed.

The apparatus consists of a box car open at one end to admit
of the free operation of the crane which supports the welder, and
by means of which it is moved from side to side and placed in
position. The opposite end of the caris occupied by a 250
horse-power motor dynamo, manufuctured by the Thomson
Electnic Welding Company, of Boston, by means of which the
300 volt direct current taken from the overhead wires is trans-
formed into an alternating current of about 500 amperes, and
Fasscd into the trmnsformer located in the base of the welder,

rom which it isapplicd to the rils at 50,000 amperes.  The car
is also supplicd with two 23 horse-power Thomson-Houston rail-
way motors for operating it on the tracks, and contains water
tanks with a capacity of 300 gullons, This wateris kept in con-
stant circulation by means of a small pump, and passes through
rubber pipes to the copper contact picces of the welder, keeping
them always cool.  The welder itself is a massive affair weighing
four tons, and is suspended from the crane immediately over the
Joint ta which it is to be applied. It 1s fitted with two immense
{‘m\s which grip the mil on aither side after the stecl spanners
have been putin posiuon.  These jaws arc operated by a toggle
Joint worked by a right and left handscrew. By this micans one
man is able to apply a pressure of 40,000 pounds.

When the joint is held in this vise.like grip the current is
tumed on, and in a few scconds the rails at the point of contact
begin to glow and are soon at a white heat. By this time the
Jointis closcd up and the steel picces on cither side, under the
mmense pressure, have become o part of the mil itse!f. The
current is then tumed off, the grip looscned, and the car moved
forwaud to the neat joint.

The crance supporting the welder was built by Yale & Towne
Manufactunng Company, of Stamford, Conn., and is operated

by a small one horse-power Crocker-Wheeler motor perched on
top of it directly under the projecting roof of the car. The con-
trast between the size of the motor and the bulk it operates is
very striking. The total outfit as at present constructed weighs
3otons, but anothar car is now being built which will be lighter
to handle, and by which the work can be done more mpidly.
The Johnson Company have acontract to weld 16 miles of track
for the West End as a practical test qof the systemy, and if the
results are satisfactory the work will be continued over the
entire line. .

\V. M. Brown, of the Johnson Company, who is in charge of
the work, estimates that it will take them three months to carry
out the present contract. -

ELECTRIC RAILWAY—ACCIDENT—NEGLIGENCE.

ThE Supreme Court of Georgia held, in the recent case of the
Augusta  Railway Company vs. Glover, that although there
may be no negligence whatever in the failure of an electric
strect railway company to have gates 1o the platforms of its
cars, for the purpose of guarding against accidents to passengers
by preventing them from leaving the cars on the side next to 2
parallel track of the same company in the street, yet when a
particular company has such gates to the platforms of its cars,
not to keep them closed may or may not be negligence in the
given instance, the question being one of fact for the Jury, and
that an clectric railway which has provided its cars with gates
to prevent passengers from alighting on the side neat to a par-
allel track could not defend itseli against the charge of negli-

ence in not keeping onc of the gates closed, by the cvidence of
uts president ““as to observations he had made in reference to
clectric street-car lines, cable-car lines and other strect-car lines
operating on double tiacks, that he had made recently in various
cities of the United States in reference to the usc of gates on the
cars, and to show that gates are not used.”

——

John Stephenson, who built the first street car in America,
and who subscquently became the hend of the most extensive
manufactory in this line in the United States, died in New York
last month, aged 84 years.

In the action of Rev. R. Ilobbs against the Niagara Falls
Tramway Company, in which the plainuff sought to restrain
the company from operating their line on Sunday, the -High
Court of Justice has decided in favor of the defendants.

THE BLACKENING OF LAMP BULBS.

Few subjects have given rise to more speculation than the
blackening of the bulbs of incandescent lamps. At one time it
was suid to be due to platinum throwh off from the leading-in
wires. Then it was duc to something mysteriously called “air
washing.” Some people are fond of working mystery into
cxplanations of anything where electricity or high vacua ure
concerned, so that when they cxist together there is a double
tendency towards the mysterious. Recently mercury vapor has
been said to be the cause of the blackening, but this theory
seems 16 have been developed more especially by American in-
ventors of mechanical pumps whichdo not use mercury.  There
is stilt another theory, due, we believe, to Sawyer, according 1o
which there is some oxygen in the bulb, which combines with
the carbon at the very high temperature produced, then deposits
the carbon on the glass and goes off to the filament again for
more, and so on. It does not matter at all with this theory
that there is no known oxide of carbon which decomposes auto-
maticallyat & low temperatute.  In a vacuum and in an electric
lamp the laws of chemistry ought, it would seetn, to be quite
different from the humdrum laws ot Nature under pressure with
no clectric current abont. It is possible that hot cubon slowly
volatilizes considerably below its melting point, just as camphor
does. This theory would be too simple, however. It would be
safer to assume that the difference of potential between the legs
the filament causces currents across the air space—hot rarefied
gases being good conductors—and that these cause the carbon
to leave the filaments and to be deposited on the glass. The
whole subject requires to be investigated carcfully, and would
probably well 1epay any time and trouble cxpended upon its
clucidavon.—ZLondon Indusiries.

e

PUBLICATIONS.

We welcome the first number of the Engsxacring KRevicio published in
london, Eng., and edited by Mr. ], Stephen Jeans, late Sccretary of the
Iron and Steel Institute of Great Britain,  The new journmalaims to il a
position in the engincering field similar to that occupied in the field of liber-
ature by the Review of Xeaders, Mr Jeans is apparently well qualified to
make a success of the venture, and we trust that he may su in doing.
-8
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SPARKS.

Mr. R. L. Borden hasbeen appointed by the Supreme Court, trustec of the
Halifax Illuminati g and Motor Company,

An overhead bridge 40 feet wide, is to be constructed at Mile End, by the
Montreal Park and [sland Railway Company.

The Welland Power and Supply Canal Company, of St. Catharines, Ont,,
are applyiog for incorporation with it capitat stock of §500,000.

The electric light plant which served to light the strects and business
grcmlscs of St. Mary's, Ont., was partially destroyed by fice on the 8th of

ugust.

‘The City Autotney of Montreal gives it as his opinion that the Montreal
Street Railway Cotupany have no exclusive running privileges over the
streets of that city, .

A 1esolution was vecently passed by the Board of Trade, Ottawa, recom-
mending that a bill for ‘the inspection and measurement of electricity
Le brought before Parliament.

‘I'he Chambers Electric Light and Power Company of Truro, N. 8., have
offered 1o crect and operate 40 arc lamps and a fire alarm service in that
City for the sum of $3.000 per year.

The Montreal Street Railway Company has Leen granted u 30 years frn.
chive by the council of Coteas St. Lows, ‘The Company expeet to have
cars runalng to Amherst Park within 2 month.

The C. P, R. arc about to_construct @ new telegraph line 300 miles in
cxtent, to connect Hahfax with Sydney, C. B, Itis proposed to lay one
cable across the Stralt of Canso and one at the Grand Narrows.

A Detroit syndicats 1s cndeavouring to sectire a charter for an cleciric rail-
way from Walkerville to Tecumseh, a distance of 13 miles, ‘The company
offer to give a bond usa guaranice of theearly completion of the undertaking,

The Automatie Telephone and Elecinie Company of Canada are said to
contemplate a no less extensise underiaking than that of constructing a
mg'mllic telephone circuit from Halifax to Vancouver, a distance of 3,500
miles.

Mz, R. Lynch has retired from the firm of Ni¢ & Ljynch, engine and
boller mmanufacturers, Hanulton, Ont, The business will be carried on
under the management of the remaming partners under the name of
Nie. & Witfield.

The Town Council of Edmonton, N. W.T,, recently resolved 10 seck
legislation for the establishment of an electric railway system in Edmonton
and the vicinity and to provide for its operation enther by the mumcipality
or by a company.

The receipts of the Montreal Sticet Railway Company for July last
exceeded those of the previous year by §9,000. The number of miles
travelled by the cars in July, 1893, was 282,696, as compared with 93.601 in
1892. The -Royal Electric Company are to furnish the Street Ratlway
Company with 500 additional horse power

Mr. Bert C. Lee, of Pittsburgh, Pa., bas been apyoim_cd electrical
engincer of the Ottawa Street Railway Company. Mr. Lec isa native of
China, but has resided for some twenty years in America, and has iravelled
extensively in Europe and the United States in the interests of the Westing-
house Company, of Pittsburgh. He 1ssaid to be a most compelent engineer
and clectrician,

—

\

c——

MOONLIGHTS SCHEDULE FOR SEPTEMBER.

33;31{ Light. Extinguish. ﬁgmtr
H.M. 1A H.M.
{ I . M. 7.00 P, M, 10.20 3.20
2000 . " 7200 n 1100 4.00
3 oeenn " 7.00 n 11.50 4.50
K P n 700 AN, 12,50 5.50
Sevnnns w 650 w  1.00 6.10
O...... w 050 w200 7.10
Tovenes w .50 w320 8.50
8 ..., w  6.50 w430 9.40
[+ TR " 6.50 w440 9.50
100,00, v 0650 n 4.40 9.50
tlo..... w 6350 " 440 9.50
I20.... w 640 w340 1000
13.... .. n  6.40 v 4.40 {0.00
| R w7010 "o 440 9.30
15 v 7.40 " 4.40 9.00
10..... n  8.20 w440 §.20
17+00en " .00 w440 7.40
18..e.. v 10,00 no 340 6.40
19...... " 10.50 W Jdo 3.50
20 ... w 150 | ...,
b R w440 '4-50
22 ‘e AM. 10O " 4.0 340
X TN n 220 w450 2.40
X PR " 3.20 W 4.50 ' 1.30
25 ..., No light. No light.
6. ... No light. No light. !
et No light. No light. !
28... .. G20 v. M. 8.20 1 2.00
20000 o 6,20 w900 2.40
30,0 w 610 W Q.40 : 330
Total, 166.50

The Third Convention of the Canadian Electrical Association
at Toronto, on the 12th, 13th and 14th, promses lo be the best
that has yet been held.  Will you participate in the pleasure and
Drofit of the occasion ?

THE RELIANGE ELECTRIC MIFCG. C0., Lo,

WATERFORD, ONT.

MANUFACTURKERS OF ALL KINDS OF

HTLECTRICA T,

MACHITNHERY

FOR LIGHTIN/: AND TRANSMISSION OF POWER.

Are Light
Dynamos
and Lamps

Direct and
Alternating
Current
Incandescent
Dynamos

Power
Generators
. and Motors

Station
Fixtures
and
General
Supplies

WRITE FOR PARTICUOLARS AND PRICES.

‘TORONTO OFFICE:

106 King St. West.

MONTREAL OFFICE:

749 Craig Street.
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CARBOINGS

Some Particulars of the Process of Manufacture.

ARBON s an clementary substance, occurring in nature uncombined, as the diamond and mineral plumbago. It is much
more abundant, however, 1 a state of combination ; thus it occurs in union with oxygen in the carbonic acid present in the
atmosphere, and in combination with oxygen and calcium, forms in the shape of limestone a large portion of the carth’s crust,
In union mainly with hydrogen, it is the chief constitucnt of coal and mineral oils, and_along with oxygen, hydrogen and
nitrogen, is an abundant ingredient of animals and still more so of plants. It exists in several altropic forms, that is,
forms which differ from cach other in many physical and some chemical propertics, but which nevertheless consist of

nothing but single clement, . .

Wood carbon, or charcoal, is prepared by heating wood in iron retorts as long as it evolves anything volatile.  When coal is
treated i the same manner as it is in the manufacture of coal gas, the excess of carbon is in like manner left behind, forming a
hard shining light solid, valued as an economical and powerful fuel. This substance, which is literally charred-coal, and thercfore
best deserves the title of charcoal, goes nevertheless by the name of coke. A vancty of this material is found in the upper parts of
the gas retorts, and 1s probably formed by the decomposition of gascous compounds of carbon and hydrogen. 1t is very hard and
»orous with almost a metallic lustre, and'is a good conductor of heat and electricity, but this is of little value, if any, in the carbon
wsiness.  However, 25 per cent. of this coke nuxed with 75 per cent. of petroleum coke, 15 said to make a good carbon for low
tension work.  Another vanety of this material is obtained from the oil regions, commonly known as petroleum coke.  ‘This is a
by-product of the 0l stills, and is the only kind used to any great extent in the manufacture of carbon points for the electrical in-
dustry.  Itis of primary importance that the coke, and in fact all the ingredients uscd, be absolutely free from impuritics. Sulphur,
won and dirt--such as shale, sand and other foreign matter which by careless handling may get in—arc the impurities frequently
met with, but sulphur is by far the worst the carbon maker has to contend with ; but by using the very best of coke which is_ob-
taned from Pennsylvama ails, trouble from this source 15 reduced to 4 minimum.  The other constituent of aur carbon s pitch
"I'bis is made from coal tar which is a by-product of the gas retorts. 1t may also be obtained from blast furnaces, but this kind is
more or less contanunated with iron, and therefore 1s unfit for this class of work. Pitch for tins particular purpose 1s (llfﬁcul} to
obtaun, as the makers do not care 1o expuose their sull to the high temperature necessary to drive out all of the oil, and reduce it to
he proper specific gravity. . ) .

The first step i the process of manufacture is that of crushing the coke. This is accomplished by means of a machine somewhat
» appearance bke n mammoth coffee oill, Fhe coke comes from this crushed to about the size o coarse gravel, it is then automatically elevated to a
Large bin in the upper part of the factory, and from there it is conveyed to o large iron hopper situated dircctly over the ealcining retorts. ~ Into these the
granulated coke is conducted by means of spouts with gates arranged to control the flow of material into the several aforementioned retorts. They are then
seated up, thereby preventing combustion, with the exception of a few vents to allow of the escape of gas, arising from the heating of the coke to a state of
incandescence, which point 1s reached in from twenty-four to forty-cight hours after firing.  After this if the coke is not pure it will be found 10 hve caked,
neerssitating in some cases the use of bars to break it up sufficiently to allow of it being drawn from the retorts. I pure it will appear crisp and dry and
to have suffered a loss ed to a granulating
in weight of about 30 . process similar to that
per cent. Alfter retorts  [% R - g " o % " 2 of the coke; finally we
have been dmwn sufic find it at & close spout
riently long to allow of beside the onc fiom
cooling, their corntents which the coke can e
are elevated to the milt drawn. Upon the
ing department and manipulation  of the
run thromgh w awt nf materals at this stage
French burr stones 1. the  success  of the
cascd 0 arun,  very future carbon greatly
similar to the grist depends, in fact (he
mill chop stones; then great  secret hies in
through a silk bolter the mixing, We can
sepanating the coatse better understand 1he
from the fine, the skill and care required
former tcturning 1o to properly amalgu.
the nulling maclune, mate the mixture when
the latter being cone we learn that each par.
veyed to bins with ticle or grain of cole
witably arranged must have its individ-
spouts over scales from ual coating of pitch.
which 1t way be diawn and it may be interest
and weighrd as requir ing to learn that this
cd by nuxing depart. cuke s groumd so fine
ment,  Lhe other in that a griin magnified
gredient namely. athousandun.es would
mtch, 1s a dense, hard only apoear the size of
solid very Lettle and a shot. ‘o obunin
dry. and in appeirance these results e ma-
somewhat resembling tenals  are  carefully
guttn - pereba. s proportioned by weight
nuttensal,  when at and placed ina mixing
reaches the factory, 1s barrel.  Thisisarotat.
wcased tn casks, hold- ing cast iron cyvlinder
ing; about 600 ibs. within which revolves,
cach 1tisthen broken in the same direction
up by the men nto a and twice as fastasthe
convepient  size  for cylinder, an independ.
handling, nnd subject- B cnt shaft, to which are
attached arms so arranged that cvery part of the barrel is covered or swept in each revolution.  This is attached toa furnace in such a way that the flucs
tollow the whole circumference of this barrel, maintaiing a umform temperature of 300° k. which ts necessary to bring the pitch to a state sufficiently
plastic for amalgamation , turty annutesis the tme requited for euch batch, which would make about 1,600 carbons.  From thic machine it is tuken to the
cooling room aml spread out for ten or twelve hours 10 cool.  Here the mixture solidifies 2o such an extent that it becomes necessary to pulvenze 1t agun,
10 perfect it fot the moulds.  1ius end 1s antained by means of a mill, the pulvenzing featurc of which 1s two discs thirty inches in dumeter. with corru-
gated face plates revolvinge in opposite directions at the rate of fiftcen hendred revolutions per mirute {about ane one-hundredth of 11 inch apart).  From
1hus it 13 once more passed through a bolung ¢ and then finding its_ way down gravity tubes 1o a bin on the floor below (which 1s the moulding
room) it 18 carcfuiiy weighed out by the workmen on peculiar little scales with clock like dials, in quantities just sufficient 10 fill each mould as it comes hot
from the oven. 1t having been previously lubricated with some heavy oil, is now ready for its charge, which the operator places in it and works evenly over
the wholc surface with a spatala, to insure uniformity of density. The cover oc top lall is placed in position and the mould and its contents passes for a
few momcents into an oven, the temperature of which s atout é;oo' F. As soon as thc mixture has become quite adhesive the mould is placed n the
hydraulic press, and subjected 1o a pressure of several hundred tons.  The miould is now removed and opened, and we have a corrugated card contiining
sixteen o eighteen carbions, each one being joinad to its neighbor by a fin which is inevitably formed when subjected to the cnormous pressure before men.
tioned.  These cands are placed on plates which are fitted 10 receive them perfectly.  These plates with their contents are piled up and weights placed
theroon 10 prevent warping.  \When cool they are broken apart, garuged for size, culled, and the fin scraped off.  They are then iaid in the furnace for
baking.  Tins furnace 1s rectangular in shape, 33x1t. four feet deep and made of fire brick, and is similar to a large vat sct about two-thirds below the
surface of the ecarth  Over this when 6lled is placed a dome shaped cover, sufficiently high above the sand and tile which covers the carbon to allow of a
{ree passage of the flames, and which is continued by flues back through the s:des and also underneath, thus completely caveloping the body of the fur-
nace  The carbons are carefully placed n the furnace and separated from cach other with washed sand.  Some days are required 10 completely load a
furnace. as cach section will hold abot seventy-five thousand carbons.  The cover having been placed in position and sealed with fire clay, the fire 1s now
stanted  crude o1l beng the fuel nsed as well asin the case of the rctorts and moulders’ oven,  If the resistance of the samples shows that the contents
of the furnace have been sufficiently baked, it is unloaded, the hot carbons being handled wath forks.  \When cold they are sorted, the first and seconds
being casily determinad Ly rothug on tevel steel plates,  After this anspection they are mady for the plating room. where they rereive their copper coat by
being hung 0 leaden vats contaimng a satumisd solntion of sulphate of copper.  These vats, of which there are several dozen, are connected in serics
wath A tuenty ampere constant current dynamo, 1 wenty minutes to hall an hout s the time required 1o complete this plating process.  They arc then
washed 1 hot and cold water and placed on racks to dry, after which they go to the packing departiment to be rolled in paper and boxed for shipment.

SOLE CANADIAN MANUFACTURERS:

THE PETERBOROUGH CARBON AND PORCELAIN CO.
PETERBOROUGH, ONT.
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PETERBOROUGH CARBON AND PORCELAIN 0.

.« MANUFACTURERS OF ...

CARBON POINTS Of ALL SYSTEMS OF ARG LIGHTS,

BATTERY PLATES, CARBON BRUSHES.

and all kinds of Porcelain for Electrical 'and Hardware Lines.

This company are now making a carbon equal to any made in the States, and guarantee
satisfaction in every respect.  The following letters, comprising the largest consumers in Canada,
will fully substantiate the above statement, and we kindly solicit the whole Canadian trade, offer-
ing the assurance that we will use every effort to please our patrons :—-

OTTAWA, April 24th, 1898.
THE PETERBORO’ CARBON AND PORCELAIN CO., Peterboro’, Ont.

Gentlemen: In reply co your request we now have the pleasure of certifying to
the good quality of the carbons you have been supplying this Company. We have heretofore been
buying from the Carbon Companies of Cleveland and elsewhere, but the last lot of 200,000 which we
received from you, we found gave us better satisfaction, both as to life and light, than any we have
ever had. We think it would be but a short time when the Canadian carbon market would be all

your own. Yours truly,
THE OTTAWA ELECTRIC LIGHT CO.
(Signed) A. M. SPITTAL, Sec’y-Treas.
J. W. TAYLOR, ESQ., - TORONTO, March 16th, 1893,

Sec. ,Peterboro Carbon and Porcelain Co,

Dear Sir: We would like you to increase monthly shipments of carbons, as
our stock is getting too low. The carbons are now giving us excellent satisfaction. We shall be
glad if you can make a monthly shipment of 150,000 for three months, which will increase our stock
sufficiently, and thereafter ship 100,000 per month until further orders. Do not fail to send at least
150,000 or 175,000 this month. Yours, &c.,

THE TORONTO ELECTRIC LIGHT CO. (LIM.)
J. J. WRIGHT, Manager.

J. W. TAYLOR, ESQ., MONTREAL, February 22nd, 1893.
Sec.-Treas. The Peterboro’ Carbon and Porcelain Co., Peterboro’, Ont.

Dear Sir: In reply to yours of the 2oth instant, I beg to say that the carbons
which we are using at the present time for our city and commereial lights are giving us entire satis-
faction, and I have made comparative tests with the Brush (first quality® and I find there 1s little or
no difference, and as long as you continue to manufacture the same quality of carbon which you are
at the present time, therais no reason why it should not displace or supersede all other Carbons in

Canada. Yours truly,
THE ROYAIL ELECTRIC CO.
J. F. BADGER, Jr., Supt. Light and Power Dept.
J. W. TAYLOR, E£SG., HAMILTON, April 20th, 18983.

Manager The Peterboro’ Carbon and Porcelain Co., Peterboro’, Ont.

Dear Sir: It gives us much pleasure to say that we are using carbons of your
production in our lamps and find these we now have compare very favorably with the best makes
from the other side. We will thank you to book our order for 25,000 7-16 c. ¢. to be delivered about
the middle of next month. We should like to have a few samples of your one-half in. x one inch oval
carbons, plain, when j;ou get them out; we think they will turn out to be an A No. 1 carbon for all

night use. Yours very truly,
HAMILTON ELECTRIC LIGHT AND POWER CO.
D. THOMSON, General-Manager.

ST. JOHN, N. B,, February 15th, 1893.
THE PETERBORQ’ CARBON AND PORCELAIN CO., Peterboro’, Ont.

Gentlemen: A few days since we referred the Halifax Illuminating and Motor Co.
to you for some carbons that they were in need of, and it may be that you can get some business from
them. Wae have also to-day sent a box of your carbons to the Fredericton Electric Light Co., and if you
will send them quotations upon carbons you may also do something with them. We have in both
cases recommended your carbons as being a very good article.

Yours truly, THE CONSOLIDATED ELECTRIC CO., Ltd.
C. D. JONES, General Manager,
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SPARKS.

‘The new clectric strect rmilway at Peterboro’ is
now in success{ul operation.

The new clectric street milway at Kingston is
alimost rendy 1o be put iv operntion.

‘There is on foot ut Chathamia movement o
atgantze a focal fncandescent electric light com-
pany.

‘The subject of a sunable fender for trolley cars
fs engaging the nttention of the Hannlton city
council, .

Jt 1s said 10 be the intentlon of the amilton
Strect Railway Company to extend their Hine next
year to {1amilton Beachh

‘Fhe Bell Teleplione Company will spend the
sum of §3.000 v replacing crooked poles and
peunting their poles in London,

Me. A, W. Congdon has been appointed to
succeed Mr. C. F, Medbury as ngent for the
Geneml Electric Company at” Montreal.

The Lake Girard mica mines works at Ottawa
have been closed down for two months for the
purpose of placing in position new fuachinery.

*‘Fhe Nanaimo Electric Light Company will
herealter fender accounts to custoiners monthly,
and promptly cut off the supply in the care of
users {n arrears.

‘The Sandwich, Windsar and Amberstburgh
Electric Raulroad Company are seeking from the
Council the privilege of cxtending ther road to
the Cunadian PPaciic Rulway,

The C. P. R, have commenced the construc-

tion of a telegraph line along the Soo Railway, '
thus giving the company an alternative line be. |

tween the southeeast and the west,

“I'he telephione hine betwzen Kalso and Nelson.
B. C., has been purchased by the C. P R., who
will operate it in conncction with their telegraph
line to New Denver now under construction,

*The ‘Totonto Street Railway Company is look-
ing for a éuitable site on which to erect a foundry.,
the intention being to manufacture everything re-
quired in the way of appliances for the road.

‘I'ie City Council of Fredericton, N, B., has
accepted the tender of the Brush-Swan Company
to hight the city with ‘50 arc lights of 12,000 c. ..
at acost of §2,000. “T'he plant will be installed at
once,

Tne Montreal Stecet Kailway Company has
een given an exclus ve thirty years' franchise,
for the construction and operation of an electric
street railway in the town of Cote St. Antqine,
and also excmption from taxes for the same
period.

The court has dismissed the motion brought
at the instance of Mr. John Kay (o quash the by-
Jaw of the Township of Etobicoke granting a
bonus of $10,000 to the Toronto and Mimico
Electric Railway. The bonus will accordingly
accrue 10 the railway and insure the completion
of the cnterprisc.

‘The employeesof T, W. Ness & Co. and a
large number of their friends held theic first
annual picnic at ©it. Rose, on Aug. 24th, which
was largely attended,  An atteactive progmmme
fiad been arrang:d by the committee, which in-
cluded mces and athletic sports as well as a base.
ball match between the Electrics and Chppers,
which resulted in the defeat of the latter by
score of 11 t0 ¢, ‘The picnic was & mose suceess:
ful onc. and was thotoughly enjoyed by all
present.

™ TORONTO FLECTRICAL WORKS

Manufacturing Electricians and Engineers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

TORONTO.

Wm. Kennedy & Sons

Hydraulie and Mechanteal
Engingers.
Sole Mansfacturers in Canada of

The “New American” Tarbine:

(botk vertical and horisontal)
which is the very best kind of
Water Wheel for ‘driving clectric
machinery by water power.

Special attention given to the
armngement and  production of
Superior Gears, Shaning, &e., for
Elcctrie Stations.

SOLE AGENTS FOR
Fruen's

Water Wheel
Governor

35 Adclaide Street West, -

Jo M. HARRISON. H. A. SEYLER.

Montreal Electrical Suppm

781 CRAIG STREET, MONTREAL

MANUFACTURERS Mo GONTRAGTOR.S

ESTIMATES GIVEN ON

COMPLETR INSTALLATIOX OF RLECTRIC LIGHT PLANTS, RTC.

*—0¢—o—90

GENERAL ELECTRICAL SUPPLIES

L

MINERAL WOOL

MONTREAL AGENT !
OEOC. A. GOWAN,
Room 23. 204 St. tames Sireet,

GEO. R. THOMPXON & CO.,

A GREAT LOSS!I

- IF you have any pipes or boilers uncovered, you are

losing an same at the rate of So cents every yem on
cach square foot of surface exposed. By having them cov-
ered with our Mineral Wool Sectional Covering
you will save 857 of this loss. The saving thus effected
in fucl will in one year more than pay the cost of cover-
ing, which we guarantee to last as long as the pipes.
Our covering ts the best fucl saver on the market.

CANADIAN MINERAL WOOL CO, uimiveo,

Agents, Winnipeg, Man, 122 Bay Street, TORONTO.

TULCANIZED FIBRE (0, sermocesces sors
cusmnicwns s J{ARD YOLCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks 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, DDEL.

OFFIGE: |4 ey ST., NEW YORK.
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Packard Lamp Co., Ltd.

The QNL.Y manufacturers
in Canada of a strictly.. ..

HicH GRADE LAmP
FULLY GUARANTEED

All voltages and candle powers carried in stock.

P

. 96 to 100 King St. . . MONTREAL
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Warren Y. Sorkr.

i,

TIIOMAb AIILARN

Contracting Electrical Engineers
b 3 W

o et b g e

AHEA.RN & SOPER

OTTA W A, Ol\T'I'-

CANADIAN REPRESENTATIVES OF THE'

Westinghouse Electric & Mfg. Co.

Ml

A —
Slow Speed Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators J and Motors
X

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.

S T I S RS T e e

NOTIC The Westlnghouse lternator is the only Alternator

v of its type mn which the Armature Coils are removable

and may be kept in stock. Coils are lathe wound, thereby securing
the highest msulation.  All armatures are iron eclad.

NSNS NG FURTHER INECORMUI7ON, QDR S»

AHEARN &SOPER - OTTAWA
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SPARKS.

‘The Pontinc Telephone Company propose to
extend their system to Pembroke, and will put in
6o tclephones between Guyon and Fort Conlonge,

Incandescent lighting plants will be installed
at Simcoe, Ont,, by the present local lighting
campany and also by the Reliance Electric Mg,
Company, of Waterford.

Col, James N, Clack, of Windsor, Ont., was
in London recently looking over the possibifities
for obtaining an electnie sircet railway franchise,
and submitted an offer which the Council is con-.
sidering.

The castern menibers of the Electrical Con-
gress held at Chicago, ehjoyed a ride over the
Niagura Falls Park and River Railway on the
20th of August, by invitation of Mr, A. W,
Grant, the manager.

The employees of the Royal Electric Company,
of Montreal, held their feurth annual picnic at
Otterburn Park a few days ago. A lengthy pre.
gramme of sports was carned out, Messre,
Hager, Henshaw, Hunt and Starr asting as
judges. The day was one of much enjoyment.

The oty of Windsor has granted the Sand.
wich, Windsor and Ambherstburg Electric Ral-
way Co. a 20 years' franchise, the company
agreeing to pay $500 per year for the first ten
years and $1,000 per year for the balance of the
term.  Mr. V. J. Pulling is the Secretary of the
company,

The Chaudicre Electric Light Company, of
Outawa, have decided to proceed at once with the
erection of their new power station. After re-
ceiving tenders for the necessary plant, the come
pany decigled to put the machinery in themselves.
‘The station will be equippsd witha 1,200 h. p.
plant, and provision made for future extensions.
‘The building and plant will cost about §20,000.
As a safeguard against flying sparks setting fire
to the lumber piles i the neighborhood, it is pro-
posed to erect a chimney 120 feet high.

TENDERS WANTED

A Weekly Joutnal of advance informa-
tion and public works,

The recognized medium for advertise.
ments for *Tenders.”

CANADIAN GONTRACT RECORDE
. v TORONTO. o

a
B3
=

FONLER:

F. E. Dixon & Co.

MANURACTURERS OF

LEATHER BELTING

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

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. i—
One 36 inch belt 98 feet long.

['T'his bel has been in constant use since August, 1885, and looks
good for another ten ycars yet.] Also

One 36 inch belt 100 feet long. Onc 38 inch belt 100 feet long.
One 36 inch belt 123 feet long. One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.

Al the above belts are DOUBLE THICKNESS and are all giving satisfaction,

‘The 38 inch belt is the largest belt ever made in this Province,

The following Electric Companies are also using our Belting :
The Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co.

The Hamilton Electric Light & Power Co.
The Niagara Falls Electric Light Co.

West Toronto Junction Electric Light Works,
The St. Thomis Electric Light Co.

The Barrie Electric Light Co.

The Berlin Electric and Gas Co.

‘The Woodstock Electric Light Co.

‘The Manitoba Electric and Gas Light Co., Winnipeg.
The Goderich Electric Light Co.

‘The Markham Electric Light Co.

‘The Oshawa Electric Light Co.

The Orangeville Electric Light Co.

The Port Arthur Electric Railway Co.

. AND OTHBRS,

Wae are the only Belt Manufaeturers In this Province who can show
Belts 0fOUR OWN MAKE which have been In use AS LONG AS FIVE
YEARS. Wae can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

We are prepared to furnish Belts of :\x;{ size, two or three ply, of any
ity

width, Every belt fully guaranteed.
Send for Discounts. Dixon’s Belting Hand-Book mailed free on application.

LAKE GIRARD SYSTEM OF MINES.

Lake Girard Mine. - Nellie and Blanche Mines. =« The Horseshoe Mine.

CONTROLLING 2,500 ACRES CHOICEST MICA LAND. .

The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, and can testfy to the

excellence of our material as well as to our PROMPTNESS OF DELIVERY.

All MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF
DESTINATION. i

Why buy through MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and
receive your MICA AT FIRST HANDS?

\We aite prepared to SUPPLY the requirements of SMALL USERS, on advantageous terms, looking to the FUTURE
GROWTH of their BUSINESS.

Our PRESENT STOCK OF MICA actually mimed ENXNCEEDS 300 TONS, and this, too, AFTER A VEARS
STEADY OPERATIONS,

ALL SIZES AVATLABLE, and we will cither cut 1o size or an rough spht sheets, with edies trimmed or untimmed, 1~
may be desned. We will cut dises or segments of arcles when requised.

Send as 1 SAMPLE ORDER  we only sk a fur tial 3 onee we recene that, we are not afraid of holdmge vom buase
vees Ndiress all commumcations to .

DON C. WATTERS,

240 Daly Avenue, - Ottawa, Canada.
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Tt s proposed 1o extenid the Brantford Street Railway to Echo Place, and
possibly to Bow Park,

A parson giving the name of Geo. F. West, aud hiading from Toronto,
was recently sumnioned before the court at Milton, Ont,, for selling
»* Bottled Electricity © for the cure of a variety of discases.  West was dis.
charged wath a caution,

Fhe water sequired for the steam plant of the Consolidated Electne Co.,
of 8t, John, N ., hasto be brought from the harbor, a distance of 500
feet, ‘The great nse and fall of the tide makes this a somewhat ditficult
matter. A pumpng staticn was built on the end of the wharl at the foot of
Unjon street.  In this was placed a geared duplex power pump manufac.
tured by the Northey Manufacturing Company, of Toronto, weighing about
six tons nnd with a capacity of 1,500 gallons a minute. The large pump
hus to raise the water by suction and when force it to the station. At fow
water the Wit s great whilent high tide itis light.  ‘The pump fs operated
by a 30:h p. dynamo stationed with the power station machinery, The
condenser is what is known as a surface condenser, and ts similar in design
to those used on ocean steamers, but much larger.

RDBIN & SADLER -

Sl

‘\

cham%
BELTIHQ

<7
/V\O/‘\'TF{‘E/'\L_ TOHOHTO
RIS

MOTRE PAME. S 1Ay ot

B

THE HAWORTH BELTING CO.

MANUFACTURERS

OFFICY AND FACTORY: g AND 11 JORDAN STREET,

TORONTO

Economize space on shafting by using

WATEROUS GRIP PULLEYS WITH DOUBLE DRIVE.RS

cocsLf oRiveR |
GRIP PULLEYS

WATERQUS

Nerlj

AL

S metonlens Whes ety ont ot Cduteh
Electue plants i Kingston, Hamiitoa, Montical, Windsor, Perth, Smith's
Falls, Wingham, Sc., fitted with our qup pulfeys years and couplings.

Petm te adiustinent wathout stopgang shaft pulley i on.

WATEROUS, BRANTFORD, GANADA
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'l‘he Canadlan Office & School Furnitura Co.

PRESTON,
‘O14v.INO

STEAM USERS

Desiring the services of COMPRTENT EN-
GINEERS of any class, can obtain
sobey, Intelllgant and rellable
men, by appiytng to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A. E. EvKins, President, care Boiler Inspec.
tion & Insurance Co., 'T'oronto.

Jas, ROBERTSON, Secretary Montreal Biwich,
1320 Mignonne Street, Montreal

Ifyouwantto . . . . .

SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. MCLEAN CO,, L1b.

PURLISHRRS

E. -

10 FRONT ST. TORONTO.

Hill Patent Friction Pulleys

AND GUT GFF GOUPLINGS

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

MiLLer Bros. & Toms,

(Succeasors to Milter liros. & Mstchiell)

Toronto Office: 74 York Street, MONTREAL, QUE.

ESTABLISHED 186%9.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

- ONTALIO.
MANUPACTURERS OF

KINGSTON,

THE
HAZLETON

Locomotive, Marine and Stationary Engines

for building our Improved Patent

PrOVIDUNCR, R.1., Nov. 18th, 188y,

ARMINGTON & S5’ HiGH SPRED ENGINE FOR ELECTRIC LIGHT PLANT,

NOTICE.
The Canadian Locomotive & hn;ii ne Co., Limited, of Kingston, Ontario, have the exclusive license
igh p«.d Engine for the Domin on of Canada, and are fur-
nushed by us ivith drawings of our latest improvements.

BOILER,

B —
‘ Handiest,
Safsst,
and
Most
Economfcal
ere Boiler..

£
GYGLE ” GAS ENGINE
IMPULSE EVERY REVOLUTION without |
a separate pump, NO SLID

(Signed) ARMINGTON & SIMS,

Dewcriptive Catalogues of the above on application,



CANADIAN ELECTRICAL NEWS September, 1893

G W. HENDERSON Wanasturer and Gontrastor _F) ESTRIGAL SUPPLIES

..... ESTIMATES FURNISHED FOR....,

Wiring and Installing Complete Electric Plants

ENPERIMENTAL APPARAIUS, MODLLS, PATTERNS,

L1GHT MACHINERY AND COMMUTATORS, A/
ELECTRICAL APPARATUs OF ALL KINDS REPAIRED, 4——!— leury treet . . . .. ..
STORAGE BATTERIES, DOCTORS' AND DENTISTS ELECTRICAL (CORNER JURORS)

APPARATUS AND MACHINERY.
ELECTRIC AND GAs FINTURES I

e St ... MONTREAL
LONDON MAGHINE TOOL CO.,

LONDON, ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

A. B, WILLYAMS, General Adgent, TORONTO, ONT.

It is no longer necessary to import Carbon Points,

THE PETERBOROUGH GARBON AND PORGEI.AIN GO.

. can furnish them equal to 'xny ln the world, as they are .
MANUFACTUREKS OF

CARBON POINTS for all Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,

and all kinde of Porcelis » for Electricdd and Hardwarea Hurn

TORONTG..  THE J. C. MCLAREN BELTING CO. MONTREAL

White and Amber.

MCRAE & CO. - OTTAWA, ONT.

Plcasc mention the ELECTRICAL NEWS when corresponding with advertisers.

e Penberthy . . .

. Automatic Injector 1s the Standard.

BEWARE OF IMITATIONS! TAKE NO OTHER.

In use in hundreds of electrical power plants
. In the Unlted States and Canada .

ot e e PENBERTHY INJEGTOR GO.

Factory at Windsor, Ont. Oﬁice. DETROIT, i, MICH.




